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AUDIT OPINION 
The Evaluation Contractor team1 (DNV GL and Dunsky) provides the following opinion on the utility-achieved 
energy savings, lost revenue, and shareholder incentive of the demand-side management (DSM) programs 
offered by Enbridge Gas Distribution, Inc. and Union Gas Limited for the calendar year ending December 31, 
2017. 

Our opinion stems from our review of the program documentation, utility shareholder incentive calculations, 
and lost revenue calculations as set forth in the report that follows. It is also based on the information 
available at the time that this report was published. 

In our opinion, the following figures are reasonable, subject to the qualifications given above. 

Definition 
Enbridge Gas 

Distribution, Inc. 
Results 

Union Gas Limited 
Results 

Shareholder Incentive $2,120,130 $5,519,140 

Lost Revenue $7,997 $176,848 

Verified Net Cumulative Energy Savings (m3) 787,171,313 1,182,362,981 

Total Dollars Spent (not reviewed) $59,772,768 $67,117,043 

Cost Effectiveness (TRC-plus test) 2.58 1.91 

 

  

 
1 DNV GL leads the Evaluation Contractor team and led the evaluation of the 2017 DSM programs, with contributions from Dunsky. 
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1 Executive Summary 
This document has been prepared for the Ontario Energy Board (OEB) by its Evaluation Contractor (EC), 
DNV GL, and outlines the results of the annual verification of Enbridge Gas Distribution Inc.’s (Enbridge) and 
Union Gas Limited’s (Union)2 natural gas demand-side management (DSM) programs3 delivered in 2017. 
The programs delivered in 2017 form part of broader six-year DSM plans that were approved by the OEB in 
January 2016.4 The OEB, through independent third-party evaluation consultants, has undertaken 
evaluation and verification studies of DSM program results each year, beginning with the 2015 program 
year.5 The graphic below provides a general depiction of the broader process that led to this evaluation 
report. 

 
*The OEB’s Evaluation Contractor conducts an expert, independent review to verify the program results, including natural gas savings and 

participants, and provides an opinion on the utility performance related to OEB-approved targets 
**Eligible amounts include performance incentives the utility may be eligible to receive due to meeting or exceeding OEB-approved targets, lost 

revenues related to program-related natural gas savings, and changes to costs previously approved by the OEB 

The verification of 2017 program year results were conducted by the EC team comprised of DNV GL and 
Dunsky. The EC conducted the verifications of the 2017 and 2018 program years in tandem; for the results 
of the 2018 verification, please review the 2018 report. 

The annual verification incorporates the findings of any program-specific evaluation studies applicable to the 
2017 programs and applies them to the natural gas energy savings and achieved scorecard metrics reported 
by the utilities. For programs or metrics where no recent studies have been performed, the EC team 
conducts a due diligence review to verify the savings or metrics reported by the utilities. The overall 
objectives are to provide an independent opinion on whether natural gas savings achieved through programs 
are reasonable, and that the corresponding DSM shareholder incentives and lost revenue amounts have 
been calculated accordingly. DNV GL also recommends future evaluation research opportunities and changes 
to improve input assumptions, verification procedures, and the overall verification process. 

Enbridge programs offered in 2017 were verified to achieve 44,016,673 m3 of savings in 2017, 787,171,313 
cumulative m3, and emissions reductions of 1,538,920 tons of CO2 equivalent.6 Union Gas programs offered 
in 2017 were verified to achieve 69,934,970 m3 in 2017, 1,182,362,981 cumulative m3, and emissions 
reductions of 2,311,520 tons of CO2 equivalent.7  

 
2 Enbridge Gas Distribution Inc. and Union Gas Limited amalgamated effective January 1, 2019 to become Enbridge Gas Inc.; however, because the 

programs will continue to be implemented individually through the remainder of the current framework, the EC will also evaluate each program 
by utility. 

3 Throughout this report, the word “program” is used to reflect the OEB’s understanding of a program. The utilities define it differently. See Appendix 
A for additional detail. 

4 The OEB issued its Decision and Order on Enbridge and Union’s multi-year DSM Plans on January 20, 2016 (EB_2015-0029/EB-2015-0049) 
5 All DSM evaluation results can be found on the OEB’s website. 
6 This calculation uses cumulative savings and an emission factor of 0.001955 tCO2e/m3 (derived based on the federal carbon price and prescribed 

charge rate for marketable gas in Ontario). 
7 Ibid. 
 

https://www.oeb.ca/industry/policy-initiatives-and-consultations/natural-gas-demand-side-management-dsm-evaluation
https://laws-lois.justice.gc.ca/eng/acts/G-11.55/page-41.html#h-74
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In this report, we made numerous recommendations for the programs8, focusing primarily on issues related 
to program data and databases, program definitions, energy modeling, and cost effectiveness. This report 
also reflects the only modification to the DSM framework from the OEB DSM Mid-Term Report9 that applies 
to the 2017 program year, as described below. Also included in the report are recommendations from the 
2017 C&I Prescriptive study, 2017/2018 Custom Savings Verification, and 2018 Free Ridership Based 
Attribution study, all of which are evaluations with results that contribute to the overall annual verification 
results contained within this report. All recommendations apply equally to both the 2017 and 2018 
programs. 

Table 1-1 and Table 1-3 show the verified scorecard results for Enbridge and Union, respectively. Scorecards 
allow the utilities to be rewarded for undertaking important activities other than strictly reducing natural gas 
consumption, such as increasing customer participation in programs or installing energy efficiency measures 
with a long life. They detail the programs delivered by each utility along with the associated metrics that are 
used to determine program achievement. The degree of verified achievement (relative to the metric target) 
determines the shareholder incentive for each utility. The shareholder incentive, or DSMSI, is paid to the 
utility to encourage it to deliver DSM programs, which reduce utility revenue but provide a public benefit.10 
For example, the programs delivered under the Enbridge Resource Acquisition scorecard achieved 87% of 
the cumulative cubic meter (CCM) savings target and 125% of the participants target in the Home Energy 
Conservation program. As a result, the EC is of the opinion that Enbridge should receive a shareholder 
incentive of approximately $2.1 million for the Resource Acquisition scorecard. Table 1-1 and Table 1-3 also 
show the amount of money spent by the utilities to implement the energy efficiency programs.  

The OEB requires the utilities to deliver DSM programs that are cost-effective, which means the verified 
benefits produced by the programs outweigh the cost of their implementation. The OEB’s DSM Mid-Term 
Report advised that carbon costs will be added to the cost effectiveness test for 2017 onwards. The EC cost 
effectiveness methodology applied in 2017 and 2018 is consistent with what was done for the 2016 and 
2015 analysis except for carbon costs. The cost effectiveness results (in terms of TRC benefit-cost ratio) are 
found in Table 1-1 and Table 1-3. 

Cumulative dollar values for program costs and benefits are measured in terms of net present value, which 
is the calculated lump sum value in program year dollars. In the net present value calculation, future costs 
and benefits are discounted to account for the time value of money. The net present value for each program 
with a CCM savings metric is included in Table 1-1 and Table 1-3. 

Table 1-2 and Table 1-4 show the verified revenue lost by Enbridge and Union, respectively, as a result of 
implementing DSM programs, called lost revenue. The lost revenue is shown by utility rate class and is only 
paid for revenue lost during the 2017 calendar year.11 

 

 
8 This report focuses primarily on savings verification, rather than evaluating the utility program design and how the programs are delivered, which is 

also called a process evaluation. As part of the current framework, the utility has the responsibility to evaluate the design of its programs to 
ensure they are as effective as possible. However, DNV GL still derived a number of program-based recommendations based on what they saw 
as part of the savings verification they completed. 

9 The OEB issued its DSM Mid-Term Report on November 29, 2018 (EB-2017-0127 and EB-2018-0128). 
10 The utilities are also compensated separately for lost revenues that arise from its conservation programs. 
11 The lost revenue shown in these tables are not the entire lost revenue the utility realizes from its DSM programs. A forecast DSM amount, built into 

natural gas rates, accounts for a large majority of lost revenues. 



 
 

DNV GL – www.dnvgl.com  Page 6 
 

1.1 Enbridge 
Table 1-1. Enbridge achievement, spend, cost effectiveness, and incentive results*† 

Program Metric Verified First-
Year Savings 

Verified 
Cumulative 
Savings or 

Other Metric 

Percent of 
Target 

Achieved 

DSM 
Shareholder 

Incentive 

OEB-Approved 
Program 
Budget 

Utility 
Spending** 

Budget/ 
Spending 
Variance 

Cost 
Effectiveness 
(TRC Benefit 
Cost Ratio) 

Net Present 
Value  

(TRC Plus) 

Resource Acquisition  39,695,229 698,209,189   $39,488,708 $40,203,504 $704,976 
(2%) 2.63 $104,016,000 

Commercial & Industrial Custom  CCM Savings 24,517,940 406,957,161 

86.6% 

$2,120,130 

$7,157,145 $7,240,134 $82,989 3.62  $66,292,000  

Commercial & Industrial Direct Install CCM Savings 3,734,401 56,016,021 $5,060,872 $1,807,641 -$3,253,231 5.38  $9,007,000  

Commercial & Industrial Prescriptive CCM Savings 2,437,180 41,009,936 $2,241,134 $1,113,533 -$1,127,601 2.77  $7,179,000  

Comprehensive Energy Management CCM Savings - - $80,184 $0 -$80,184 - - 

Energy Leaders Initiative CCM Savings 137,553 1,375,530 $400,000 $78,613 -$321,387 1.60  $115,000  

Residential Adaptive Thermostats CCM Savings 2,537,549 38,063,232 $1,525,000 $1,479,319 -$45,681 2.90  $8,613,000  

Run-it-Right CCM Savings 173,891 869,455 $1,434,480 $872,005 -$562,475 0.24  -$668,000  

Small Commercial New Construction CCM Savings - - $1,305,566 $0 -$1,305,566 - - 

Home Energy Conservation 
CCM Savings 6,156,714 153,917,853 

$15,180,000 $22,644,994 $7,464,994 
1.50  $13,478,000  

Participants 
N/A 

11,390 124.9% 
N/A N/A 

Resource Acquisition Overhead N/A N/A N/A $5,104,327 $4,967,265 -$137,062 

Low Income  4,321,445 88,962,125   $12,527,420 $10,040,024 -$2,487,396 
(-20%) 2.20 $10,811,000 

Home Winterproofing CCM Savings 790,266 19,598,357 48.2% 

$0 

$6,290,000 $4,539,420 -$1,750,580 0.89  -$517,000  

Multi Residential CCM Savings 3,531,178 69,363,767 54.9% $3,418,121 $2,765,831 -$652,290 3.52  $11,328,000  

New Construction Applications 
N/A 

11 39.3% $1,200,000 $1,158,956 -$41,044 
N/A N/A 

Low Income Overhead N/A N/A N/A $1,619,299 $1,575,817 -$43,482 

Market Transformation  N/A N/A   $6,717,716 $7,448,248 $730,532 
(11%) N/A N/A 

School Energy Competition Schools 

N/A 

65 114.0% 

$0 

$600,000 $460,396 -$139,604 

 N/A   N/A  

Run-it-Right Participants 29 24.8% $285,520 $421,777 $136,257 

Comprehensive Energy Management Participants 5 9.1% $763,861 $234,085 -$529,776 

Residential Savings by Design 
Builders 24 75.0% 

$3,250,000 $4,216,284 $966,284 
Homes 2,570 113.1% 

Commercial Savings by Design Developments 30 93.8% $950,000 $1,270,688 $320,688 

Market Transformation Overhead N/A N/A N/A $868,335 $845,018 -$23,317 

Enbridge Program Total  44,016,673 787,171,313  $2,120,130 $58,733,844 $57,691,776 -$1,042,068 
(-2%) 2.58 $114,826,000 

Portfolio Overhead and Administrative Costs $4,200,000 $2,080,992 -$2,119,008 
(-50%)   

Enbridge Portfolio Total $62,933,844 $59,772,768 -$3,161,076 
(-5%) 

*Not all values may compute exactly due to rounding. 
†CCM are cumulative cubic meters of natural gas. 
**The OEB’s DSM Framework allows for utility spending to differ from the approved budget. Sections 6.6 and 11.2 of the Filing Guidelines provide details for acceptable spending differences. 

https://www.oeb.ca/oeb/_Documents/EB-2014-0134/Filing_Guidelines_to_the_DSM_Framework_20141222.pdf
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Table 1-2. Enbridge lost revenue results* 

Rate Class Verified Lost 
Revenue 

Rate 110 $2,985  

Rate 115 $0  

Rate 135 $4,777  

Rate 145 $14  

Rate 170 $223  

Total $7,997  
*Not all values may compute exactly due to rounding. 
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1.2 Union 
Table 1-3. Union achievement, spend, cost effectiveness, and incentive results*† 

Program Metric 
Verified 

First-Year 
Savings 

Verified 
Cumulative 
Savings or 

Other Metric 

Percent 
of Target 
Achieved 

DSM 
Shareholder 

Incentive 

OEB-
Approved 
Program 
Budget 

Utility 
Spending** 

Budget/ Spending 
Variance 

Cost 
Effectiveness 
(TRC Benefit 
Cost Ratio) 

Net Present 
Value  

(TRC Plus) 

Resource Acquisition  57,864,098 999,091,347   $33,404,162 $44,240,315 $10,836,153 (32%) 2.00 $101,711,000 

Commercial & Industrial Custom CCM Savings 37,907,520 579,288,646 

102.3% 

$4,753,191 

$7,808,000 $9,216,161 $1,408,161 2.47  $63,948,000  

Commercial & Industrial Direct Install CCM Savings 1,922,435 28,836,528 $2,500,000 $1,449,230 -$1,050,770 4.93  $4,756,000  

Commercial & Industrial Prescriptive CCM Savings 10,249,139 196,341,071 $6,763,000 $5,202,184 -$1,560,816 2.70  $25,630,000  

Home Reno Rebate 
CCM Savings 7,785,004 194,625,102 

$9,880,000 $21,375,224 $11,495,224 
1.18  $7,377,000  

Homes Built 
N/A 

13,729 200.2% 
N/A N/A 

Overhead and Administrative Costs N/A N/A N/A $6,453,162 $6,997,515 $544,353 

Low Income  2,596,404 57,467,519   $12,342,841 $10,882,721 -$1,460,120 (-12%) 1.21 $2,335,000 

Home Weatherization CCM Savings 1,197,217 29,828,405 

68.1% 

$304,325 

$6,136,000 $6,432,937 $296,937 0.98  -$104,000  

Furnace End-of-Life CCM Savings 24,570 442,260 $784,000 $168,790 -$615,210 0.35  -$181,000  

Indigenous CCM Savings 16,675 406,272 $419,000 $212,185 -$206,815 0.52  -$84,000  

Multi-Family - Social & Assisted CCM Savings 1,180,238 22,426,926 115.9% 
$3,359,000 

$2,503,499 
-$419,814 1.74   $2,704,000   

Multi-Family - Market Rate CCM Savings 177,703 4,363,656 27.6% $435,687 

Overhead and Administrative Costs N/A N/A N/A N/A $1,644,841 $1,129,624 -$515,217 N/A N/A 

Large Volume  9,474,468 125,804,115    $4,000,000 $2,622,762 -$1,377,238 (-34%) 1.80 $10,086,000 

Large Volume CCM Savings 9,474,468 125,804,115 27.2% 
$0 

$3,150,000 $2,127,205 -$1,022,795 1.80  $10,086,000  

Overhead and Administrative Costs N/A N/A N/A N/A $850,000 $495,557 -$354,443 N/A N/A 

Market Transformation      $2,338,070 $1,620,246 -$717,824 (-31%) N/A N/A 

Optimum Home 
Builders 

N/A 

10 100.0% 

$461,623 

$841,000 $685,326 -$155,674 

 N/A   N/A  
Homes Built 60.00% 200.0% 

Commercial New Construction New Developments 12 150.0% $1,000,000 $628,158 -$371,842 

Overhead and Administrative Costs N/A N/A N/A $497,070 $306,762 -$190,309 

Performance Based      $843,000 $532,776 -$310,224 (-37%) N/A N/A 

RunSmart 
Participants 

N/A 

35 46.1% 

$0 

$200,000 $162,052 -$37,948 

 N/A   N/A  
% Savings 1.49% 14.9% 

Strategic Energy Management Participants - - $392,000 $193,887 -$198,113 

Overhead and Administrative Costs N/A N/A N/A $251,000 $176,837 -$74,163 

Union Program Total  69,934,970 1,182,362,981   $5,519,140 $52,928,073 $59,898,819 $6,970,746 (13%) 1.91 $114,640,000 

Portfolio Overhead and Administrative Costs $5,642,000 $7,218,224 $1,576,224 (28%)   
Union Portfolio Total $58,570,073 $67,117,043 $8,546,970 (15%) 
*Not all values may compute exactly due to rounding. 
†CCM are cumulative cubic meters of natural gas. 
** The OEB’s DSM Framework allows for utility spending to differ from the approved budget. Sections 6.6 and 11.2 of the Filing Guidelines provide details for acceptable spending differences. 

https://www.oeb.ca/oeb/_Documents/EB-2014-0134/Filing_Guidelines_to_the_DSM_Framework_20141222.pdf
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Table 1-4. Union lost revenue results* 

Rate Class Verified Lost 
Revenue 

M4 Industrial $115,133 

M5 Industrial $43,726 

M7 Industrial $7,664 

T1 Industrial $3,938 

T2 Industrial $2,266 

20 Industrial $2,156 

100 Industrial $1,963 

Total $176,848 
*Not all values may compute exactly due to rounding. 



 

 

DNV GL – www.dnvgl.com    
 

2 Introduction 
Enbridge Gas Distribution Inc. (Enbridge) and Union Gas Limited (Union)12 deliver demand-side 
management (DSM) programs13 under the Demand Side Management Framework for Natural Gas 
Distributors (2015-2020)14 developed by the Ontario Energy Board (OEB). The 2017 Natural Gas Demand 
Side Management Annual Verification Report has been prepared for the OEB to report the results of the 
annual verification of the utilities’ natural gas DSM programs delivered in 2017. These verifications were 
conducted by the OEB’s Evaluation Contractor (EC) team of DNV GL and Dunsky. The EC conducted the 
verifications of the 2017 and 2018 program years in tandem; for the results of the 2018 verification, please 
review the 2018 report. 

Under the DSM framework, programs are grouped into categories, called scorecards. Each program within a 
scorecard is assigned at least one metric, which is used to measure utility performance. The metric for many 
programs is cumulative cubic meters (CCM) savings, or a reduction in natural gas consumption, while other 
programs have non-savings metrics such as the number of program participants. Within each scorecard, 
various metrics are combined to produce an overall scorecard achievement. 

Each scorecard metric is assigned a target.15 The EC uses sampling, engineering reviews, documentation 
verification, and other techniques to verify the utilities’ performance against the target for each program 
year. The percentage of target achieved for each metric is combined across the scorecard and used to 
determine if the utility is eligible for a demand-side management shareholder incentive (DSMSI) for meeting 
certain performance thresholds.16  

In addition to the shareholder incentive, the OEB compensates the utilities for the reduced revenue taken in 
as a result of delivering these DSM programs, called “lost revenue”, which is also verified by the EC.  

The OEB requires the utilities to deliver DSM programs that are cost-effective, which means the verified 
benefits produced by the programs outweigh the cost of their implementation.17 Cost effectiveness results 
can be found in Sections 3.2, 4.2, and Appendix Q. 

The OEB formed an evaluation advisory committee (EAC) to provide input and advice to the OEB and the EC 
on the evaluation and audit of DSM results. The EAC consists of representatives from OEB staff, the utilities, 
non-utility stakeholders, independent experts, staff from the Independent Electricity System Operator 
(IESO), and an observer from the Ministry of Energy, Northern Development and Mines. The EC received 
feedback and input from the EAC on the results of this annual verification. The content included in this 
report integrates our responses to their input. We thank them for their involvement. 

 
12 DNV GL is aware that Enbridge and Union are merging into a single organization; however, because the programs will continue to be implemented 

individually through the remainder of the current framework, the EC will also evaluate each program specified by each utility.  
13 Throughout this report, the word “program” is used to reflect the OEB’s understanding of a program. The utilities define it differently. See Appendix 

A for additional detail. 
14 EB-2014-0134 
15 These targets, which were set in 2016, are described in detail in Appendix L. 
16 A minimum weighted scorecard achievement level of 75% is required to earn a portion of the available shareholder incentive for a scorecard. 
17 The cost-effectiveness methodology is described in detail in Appendix Q. 
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3 Enbridge Gas Distribution, Inc. 
This section reports on the results of the annual verification and scorecard achievements of Enbridge’s 2017 
DSM programs. 

3.1 Scorecard Achievements 
Enbridge has three scorecards: Resource Acquisition, Low Income, and Market Transformation. Table 3-1 
shows the programs included in each scorecard and the appendix that contains a detailed explanation of the 
verification of each program. For a discussion of the calculations behind the DSM shareholder incentive and 
lost revenue, see Appendix M. 

Table 3-1. Overview of Enbridge 2017 programs by scorecard 

Scorecard Program Detailed Appendix 

Resource Acquisition 

Home Energy Conservation 
Residential Adaptive Thermostats 
Commercial & Industrial Custom 
Commercial & Industrial Direct Install 
Commercial & Industrial Prescriptive 
Comprehensive Energy Management 
Energy Leaders Initiative 
Run-it-Right  
Small Commercial New Construction 

Appendix G 

Low Income 
Home Winterproofing 
Low Income Multi-Residential 
Low Income New Construction 

Appendix H 

Market Transformation 
Residential Savings by Design 
Commercial Savings by Design 
School Energy Competition  

Appendix J 

Market Transformation 
(similar to Union 
Performance Based) 

Run-it-Right  
Comprehensive Energy Management 

Appendix K 

 

Table 3-2 shows the Enbridge combined scorecard for 2017, including the target metrics, verified 
achievement, weight, and shareholder incentive. These were the metrics reviewed as part of the annual 
verification. The utility achieved 51% of the incentive designated for full target achievement and 20% of the 
maximum possible DSMSI incentive.
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Table 3-2. Enbridge’s 2017 achievement target, verified achievement, weight, and shareholder incentive by scorecard 

Program Metric 2017 Target 2017 Verified 
Achievement Weight Utility 

Incentive 

Resource Acquisition 

Commercial & Industrial Custom  
Commercial & Industrial Direct Install  
Commercial & Industrial Prescriptive  
Comprehensive Energy Management  
Energy Leaders Initiative  
Home Energy Conservation  
Residential Adaptive Thermostats  
Run-it-Right  
Small Commercial New Construction  

Large Volume (CCM)     436,093,532      401,225,443  40.0% 

 $     2,120,130  

Small Volume (CCM)     370,375,390      296,983,745  40.0% 

Home Energy Conservation Participants               9,116              11,390  20.0% 

Low Income 

Home Winterproofing CCM       40,690,174        19,598,357  45.0% 

 $                -    Low Income Multi Residential CCM     126,399,552        69,363,767  45.0% 

Low Income New Construction Applications                   28                    11  10.0% 

Market Transformation  

School Energy Competition Schools                   57              65  10.0% 

 $                -    

Run-it-Right Participants                  117              29  20.0% 

Comprehensive Energy Management Participants                   55               5  20.0% 

Residential Savings by Design 
Builders                   32              24  10.0% 

Homes               2,273         2,570  15.0% 

Commercial Savings by Design Developments                   32              30  25.0% 

Total Verified Utility Incentive  $   2,120,130  

Incentive if 100% of target achieved  $     4,180,000  

Maximum possible incentive (if 150% of target achieved)  $   10,450,000  
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3.1.1 Resource Acquisition 
This section summarizes the results of the EC’s review of the Enbridge Resource Acquisition scorecard. The 
metrics for the Resource Acquisition scorecard include: 

 Total cumulative large volume customer natural gas savings

 Total cumulative small volume customer natural gas savings

 Number of residential deep savings participants

A detailed explanation of the verification activities for all Resource Acquisition programs can be found in 
Appendix G. Verified program achievements are listed in Table 3-3 with DSM shareholder incentive results in 
Table 3-4. 

Table 3-3. Enbridge 2017 Resource Acquisition verified achievements* 

 Programs Metrics 
Verified Achievement 

Program-level 
Savings 

Metric-level 
Savings 

Commercial & Industrial Custom 

Large Volume 
Customer - CCM 

 372,554,306 

401,225,443 

Commercial & Industrial Direct Install  9,352,973 

Commercial & Industrial Prescriptive  17,142,080 

Comprehensive Energy Management (CEM)  - 

Energy Leaders (Pilot)  1,306,630 

Run-it-Right  869,455 

Small Commercial New Construction  - 

Home Energy Conservation (HEC) 

Small Volume 
Customer - CCM 

 153,917,853 

296,983,745 

Residential Adaptive Thermostats  38,063,232 

Commercial & Industrial Custom  34,402,855 

Commercial & Industrial Direct Install  46,663,048 

Commercial & Industrial Prescriptive  23,867,857 

Energy Leaders (Pilot)  68,900 

Home Energy Conservation (HEC) Participants  11,390  11,390 
*Not all values may compute exactly due to rounding.

Table 3-4. Enbridge’s 2017 Resource Acquisition targets, achievements, weights, and incentive*† 

Metric Target Verified 
Achievement Weight Metric 

Score 
Weighted 

Metric Score 

Large Volume Customer - CCM  436,093,532  401,225,443 40.0% 92.0% 36.8% 

Small Volume Customer - CCM  370,375,390  296,983,745 40.0% 80.2% 32.1% 

Home Energy Conservation Participants  9,116  11,390 20.0% 124.9% 25.0% 

Verified Total Weighted Scorecard Achieved 93.9% 

Maximum Scorecard Incentive $7,025,881 

Verified Scorecard Incentive Achieved $2,120,130 
*Not all values may compute exactly due to rounding.
†See Appendix M for a detailed description of the scorecard and incentive calculations.
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Table 3-5 shows the net cumulative natural gas savings (CCM) by program, as verified by the EC. Unlike 
Table 3-3, this table shows overall program totals, not broken out by Large or Small Volume metrics. 

Table 3-5. Enbridge’s verified 2017 Resource Acquisition savings* 

Program Net Cumulative 
Savings (m3) 

Home Energy Conservation (HEC)                  153,917,853  

Residential Adaptive Thermostats                    38,063,232  

Commercial & Industrial Custom                  406,957,161  

Commercial & Industrial Direct Install                    56,016,021  

Commercial & Industrial Prescriptive                    41,009,936  

Energy Leaders (Pilot)                      1,375,530  

Run-it-Right                         869,455  

Small Commercial New Construction                                 -    

Resource Acquisition Total                698,209,189  
*Not all values may compute exactly due to rounding. 
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3.1.2 Low Income 
This section summarizes the results of the EC’s review of the Enbridge Low Income scorecard. The metrics 
for the Low Income scorecard include: 

 Total cumulative natural gas savings for single family homes 

 Total cumulative natural gas savings for multi-residential homes 

 Total applications for Low Income New Construction  

A detailed explanation of the verification activities for all Low Income programs can be found in Appendix H. 
Verified program achievements are listed in Table 3-6 with DSM shareholder incentive results in Table 3-7. 

Table 3-6. Enbridge 2017 Low Income verified achievements 

Programs Metrics 
Verified Achievement 

Program-level 
Savings 

Metric-level 
Savings 

Home Winterproofing CCM       19,598,357     19,598,357  

Low-Income Multi-Residential CCM       69,363,767     69,363,767  

Low-Income New Construction Applications                    11                  11  
 

Table 3-7. Enbridge’s 2017 Low Income scorecard targets, achievements, weights, and 
incentive*† 

Metric Target Verified 
Achievement Weight Metric 

Score 
Weighted 

Metric Score 

Home Winterproofing CCM    40,690,174    19,598,357  45.0% 48.2% 21.7% 

LI Multi Residential CCM  126,399,552    69,363,767  45.0% 54.9% 24.7% 

Low Income New Construction Applications                 28                11  10.0% 39.3% 3.9% 

Verified Total Weighted Scorecard Achieved** 50.3% 

Maximum Scorecard Incentive $2,228,895 

Verified Scorecard Incentive Achieved $0.00 
*Not all values may compute exactly due to rounding. 
**A minimum total weighted scorecard achievement level of 75% is required to earn a portion of the available shareholder incentive. 
†See Appendix M for a detailed description of the scorecard and incentive calculations. 
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3.1.3 Market Transformation 
This section summarizes the results of the EC’s review of the Enbridge Market Transformation scorecard. The 
metrics for the Market Transformation scorecard include the number of: 

 Builders for Residential Savings by Design 

 Homes built for Residential Savings by Design  

 New developments for Commercial Savings by Design 

 Participating schools for School Energy Competition  

 Participants for Run-it-Right  

 Participants for Comprehensive Energy Management 

As some programs are similar to Union Market Transformation programs, and others similar to Union 
Performance Based programs, the programs are divided between Appendix J (Market Transformation 
Scorecards) and Appendix K (Performance Based (Union) and Market Transformation (Enbridge) 
Scorecards), as listed in Table 3-8. 

Table 3-8. Enbridge Market Transformation program detailed evaluation, by appendix 

Enbridge Program Appendix 

Commercial Savings by Design 

Appendix J Residential Savings by Design 

School Energy Competition 

Run-it-Right  
Appendix K 

Comprehensive Energy Management 

 

Verified program achievements are listed in Table 3-9 with DSM shareholder incentive results in Table 3-10. 

Table 3-9. Enbridge 2017 Market Transformation verified achievements 

Programs Metrics 
Verified Achievement 

Program-level 
Savings 

Metric-level 
Savings 

School Energy Competition Schools                    65                     65  

Run-it-Right Participants                    29                     29  

Comprehensive Energy Management Participants                      5                       5  

Residential Savings by Design Builders                    24                     24  

Residential Savings by Design Homes Built               2,570                2,570  

Commercial Savings by Design New Developments                    30                     30  
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Table 3-10. Enbridge’s 2017 Market Transformation scorecard targets, achievements, weights, 
and incentive*† 

Metric Target Verified 
Achievement Weight Metric 

Score 
Weighted 

Metric Score 

School Energy Competition Schools   57                  65  10.0% 113.8% 11.4% 

Run-it-Right Participants        117                  29  20.0% 24.1% 4.8% 

Comprehensive Energy Management Participants         55                   5  20.0% 10.7% 2.1% 

Residential Savings by Design Builders         32                  24  10.0% 75.0% 7.5% 

Residential Savings by Design Homes     2,273             2,570  15.0% 113.1% 17.0% 

Commercial Savings by Design Developments         32                  30  25.0% 93.8% 23.5% 

Verified Total Weighted Scorecard Achieved** 66.3% 

Maximum Scorecard Incentive $1,195,224 

Verified Scorecard Incentive Achieved $0.00 
*Not all values may compute exactly due to rounding. 
**A minimum total weighted scorecard achievement level of 75% is required to earn a portion of the available shareholder incentive. 
†See Appendix M for a detailed description of the scorecard and incentive calculations. 
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3.2 Program Spending and Cost Effectiveness 
This section reports on Enbridge’s program spending and cost effectiveness.  

3.2.1 Program Spending 
The Enbridge tracking database included reported program spending information. The EC has reported on 
what was provided by Enbridge and has not verified spending figures or conducted a financial audit. Table 
3-11 summarizes the spending across the portfolio. Additional spending detail is in Appendix P. 

Table 3-11. Enbridge program cost summary* 

Spending Area 
OEB-

Approved 
Budget 

Utility 
Spending 

Difference 
($) 

Difference 
(%) 

Program Sub-total (no overhead) $51,141,883 $50,303,675 -$838,208 -2% 
Program Overhead $7,591,961 $7,388,101 -$203,860 -3% 
Process and Program Evaluation $1,700,000 $1,363,984  -$336,016 -20% 
Other** $2,500,000 $717,008  -$1,782,992 -71% 
Total DSM Budget $62,933,844 $59,772,768 -$3,161,076 -5% 

*Not all values may compute exactly due to rounding. 
**Other includes DSM IT Chargeback, Collaboration and Innovation, and Energy Literacy. 

3.2.2 Cost Effectiveness 
Table 3-12 and Table 3-13 show summary results for the TRC-Plus and PAC tests, respectively, including the 
net present value and benefit-cost ratio. The EC cost effectiveness methodology applied in 2017 is 
consistent with what was done for the 2016 and 2015 analysis, however, new this year is the inclusion of 
the cost of carbon. As part of the OEB’s DSM Mid-Term Report the OEB advised that carbon costs will be 
added to the cost-effectiveness test. Additional detail is provided in Appendix Q.  

Table 3-12. Enbridge summary of cost effectiveness ratio results, TRC-Plus Test* 

Scorecard NPV Benefits NPV Costs NPV Net Benefits 
(Benefits – Cost) 

TRC-Plus Benefit 
Cost Ratio 

Resource Acquisition $167,869,000 $63,853,000 $104,016,000 2.63 
Low Income $19,855,000 $9,044,000 $10,811,000 2.20 
Total $187,724,000 $72,897,000 $114,826,000 2.58 

*Not all values may compute exactly due to rounding. 
 

Table 3-13. Enbridge summary of cost effectiveness ratio results, PAC Test* 

Scorecard NPV Benefits NPV Costs NPV Net Benefits 
(Benefits – Cost) 

PAC Benefit Cost 
Ratio 

Resource Acquisition $133,219,000 $40,777,000 $92,442,000 3.27 
Low Income $16,814,000 $8,881,000 $7,933,000 1.89 
Total $150,033,000 $49,658,000 $100,375,000 3.02 

*Not all values may compute exactly due to rounding. 
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3.3 DSM Shareholder Incentive and Lost Revenue 
This section reports on the results of the DSM shareholder incentive and lost revenue calculations. The 
recommendations related to these activities are listed in section 5. See Appendix M for a description of the 
DSM shareholder incentive and lost revenue calculations and Appendix N for detailed tables. 

3.3.1 DSM shareholder incentive 
The EC gathered the verified scorecard achievements from section 3.1 to produce the DSM shareholder 
incentive by scorecard and overall, shown in Table 3-14. Detailed calculations with targets, weights, 
achievements and incentives are included in Appendix N. 

Table 3-14. Enbridge DSM shareholder incentive results* 

Scorecard Verified DSMSI 

Resource Acquisition $2,120,130 

Low Income $0 

Market Transformation $0 

Total $2,120,130 
*Not all values may compute exactly due to rounding. 

3.3.2 Lost revenue 
The EC summed the verified net annual savings (prorated by installation month) by rate class and estimated 
lost revenues. Table 3-15 shows the results for each rate class. 

Table 3-15. Enbridge lost revenue results* 

Rate Class Verified Lost 
Revenue 

Rate 110 $2,985  

Rate 115 $0  

Rate 135 $4,777  

Rate 145 $14  

Rate 170 $223  

Total $7,997  
*Not all values may compute exactly due to rounding. 
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4 Union Gas Limited 
This section reports the results of the annual verification and scorecard achievements of Union’s 2017 DSM 
programs. 

4.1 Scorecard Achievements 
Union has five scorecards: Resource Acquisition, Large Volume, Low Income, Market Transformation, and 
Performance Based. Table 4-1 shows the programs included in each scorecard and the appendix that 
contains a detailed explanation of the verification of each program. For a discussion of the calculations 
behind the DSM shareholder incentive and lost revenue, see Appendix M. 

Table 4-1. Overview of Union 2017 programs by scorecard 

Scorecard Program Detailed Appendix 

Resource Acquisition 

Commercial & Industrial Custom 

Commercial & Industrial Direct Install 

Commercial & Industrial Prescriptive 

Home Reno Rebate 

Appendix G 

Low Income 

Furnace End-of-Life  

Home Weatherization 

Indigenous 

Multi-Family (Social and Assisted) 

Multi-Family (Market Rate) 

Appendix H 

Large Volume Large Volume Program Appendix I 

Market Transformation Commercial New Construction 

Optimum Home 
Appendix J 

Performance Based RunSmart 

Strategic Energy Management 
Appendix K 

 

Table 4-2 shows the Union scorecard for 2017, including the target metrics, verified achievement, weight, 
and shareholder incentive. These were the metrics reviewed as part of the annual verification. The utility 
achieved 132% of the incentive designated for full target achievement and 53% of the maximum possible 
DSMSI incentive.



 

 

DNV GL – www.dnvgl.com  Page 21 
 

Table 4-2. Union’s 2017 achievement target, verified achievement, weight, and shareholder incentive by scorecard* 

Program Metric 2017 Target 2017 Verified 
Achievement Weight Utility 

Incentive 

Resource Acquisition 

Commercial & Industrial Custom 
Commercial & Industrial Direct Install 
Commercial & Industrial Prescriptive 
Home Reno Rebate 

CCM       
976,464,106  

      
999,091,347  75.0% 

 $       4,753,191  

Home Reno Rebate Participants                6,859                13,729  25.0% 

Low Income 

Indigenous 
Furnace End-of-Life 
Home Weatherization 

CCM        45,027,360         30,676,937  60.0% 

 $         304,325  
Multi-Family (Social & Assisted) CCM        19,350,529         22,426,926  35.0% 

Multi-Family (Market Rate) CCM        15,801,711           4,363,656  5.0% 

Large Volume 

Large Volume CCM  463,100,400      125,804,115  100.0%  $                  -    

Market Transformation  

Optimum Home 
Builders                     10  10 20.0% 

 $         461,623  Homes 30.00% 60.00% 30.0% 

Commercial New Construction Developments                       8  12 50.0% 

Performance Based 

RunSmart 
Participants                     76  35 20.0% 

 $                  -    Savings % 10.00% 1.49% 60.0% 

Strategic Energy Management Participants                     32  - 20.0% 

Total Verified Utility Incentive  $     5,519,140  

Incentive if 100% of target achieved  $       4,180,000  

Maximum possible incentive (if 150% of target achieved)  $     10,450,000  
*Not all values may compute exactly due to rounding. 
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4.1.1 Resource Acquisition 
This section summarizes the results of the EC’s review of the Union Resource Acquisition scorecard. The 
metrics for the Resource Acquisition scorecard include: 

 Total cumulative natural gas savings 

 Number of residential deep savings participants 

A detailed explanation of the verification activities for all Resource Acquisition programs can be found in 
Appendix G. Verified program achievements are listed in Table 4-3 with DSM shareholder incentive results in 
Table 4-4. 

Table 4-3. Union 2017 Resource Acquisition verified achievements* 

Programs Metrics 
Verified Achievement 

Program-level 
Savings 

Metric-level 
Savings 

Home Reno Rebate 

CCM 

     194,625,102  

     999,091,347  
Commercial & Industrial Custom      579,288,646  

Commercial & Industrial Prescriptive      196,341,071  

Commercial & Industrial Direct Install        28,836,528  

Home Reno Rebate Homes Built              13,729               13,729  
*Not all values may compute exactly due to rounding. 

Table 4-4. Union’s 2017 Resource Acquisition targets, achievements, weights, and incentive*† 

Metric Target Verified 
Achievement Weight Metric 

Score 
Weighted 

Metric Score 

CCM 976,464,106   999,091,347  75.0% 102.3% 76.7% 

Home Reno Rebate Homes Built 6,859    13,729  25.0% 200.0% 50.0% 

Verified Total Weighted Scorecard Achieved 126.7% 

Maximum Scorecard Incentive $6,595,243 

Verified Scorecard Incentive Achieved $4,753,191 
*Not all values may compute exactly due to rounding. 
†See Appendix M for a detailed description of the scorecard and incentive calculations. 
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4.1.2 Low Income 
This section summarizes the results of the EC’s review of the Union Low Income scorecard. The metrics for 
the Low Income scorecard include: 

 Total cumulative natural gas savings for single-family programs 

 Total cumulative natural gas savings for “social & assisted” multifamily projects 

 Total cumulative natural gas savings for “market rate” multifamily projects 

A detailed explanation of the verification activities for all Low Income programs can be found in Appendix H. 
Verified program achievements are listed in Table 4-5 with DSM shareholder incentive results in Table 4-6. 

Table 4-5. Union 2017 Low Income verified achievements* 

Programs Metrics 
Verified Achievement 

Program-level 
Savings 

Metric-level 
Savings 

Home Weatherization 
Single Family - 
CCM 

      29,828,405  

      30,676,937  Furnace End-of-Life            42,260 

Indigenous           406,272 

Multi-Family Social & Assisted CCM       22,426,926        22,426,926  

Multi-Family Market Rate CCM         4,363,656          4,363,656  
*Not all values may compute exactly due to rounding. 

Table 4-6. Union’s 2017 Low Income targets, achievements, weights, and incentive*† 

Metric Target Verified 
Achievement Weight Metric 

Score 
Weighted 

Metric Score 

Single Family CCM 45,027,360  30,676,937  60.0% 68.1% 40.9% 

Multi-Family - Social & Assisted CCM 19,350,529  22,426,926  35.0% 115.9% 40.6% 

Multi-Family - Market Rate CCM 15,801,711  4,363,656  5.0% 27.6% 1.4% 

Verified Total Weighted Scorecard Achieved 82.8% 

Maximum Scorecard Incentive $2,436,943 

Verified Scorecard Incentive Achieved $304,325 
*Not all values may compute exactly due to rounding. 
†See Appendix M for a detailed description of the scorecard and incentive calculations. 
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4.1.3 Large Volume 
This section summarizes the results of the EC’s review of the Union Large Volume scorecard. The metric for 
the Large Volume scorecard is total cumulative natural gas savings. A detailed explanation of the verification 
activities for the Large Volume program, broken out by prescriptive and custom savings, can be found in 
Appendix I. Verified program achievements are listed in Table 4-7 with DSM shareholder incentive results in 
Table 4-8. 

Table 4-7. Union Gas 2017 Large Volume verified achievements* 

Programs Metrics 
Verified Achievement 

Program-level 
Savings 

Metric-level 
Savings 

Large Volume CCM       125,804,115        125,804,115  
*Not all values may compute exactly due to rounding. 

Table 4-8. Union’s 2017 Large Volume targets, achievements, weights, and incentive*† 

Metric Target Verified 
Achievement Weight Metric Score Weighted 

Metric Score 
CCM 463,100,400  125,804,115  100.0% 27.2% 27.2% 

Verified Total Weighted Scorecard Achieved** 27.2% 

Maximum Scorecard Incentive $789,751 

Verified Scorecard Incentive Achieved $0.00 
*Not all values may compute exactly due to rounding. 
**A minimum total weighted scorecard achievement level of 75% is required to earn a portion of the available shareholder incentive. 
†See Appendix M for a detailed description of the scorecard and incentive calculations. 
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4.1.4 Market Transformation 
This section summarizes the results of the EC’s review of the Union Market Transformation scorecard. The 
metrics for the Market Transformation scorecard include: 

 Number of qualified builders enrolled in the Optimum Home program 

 Percent of participating builders that built a prototype home 

 Number of new developments enrolled by participating builders for Commercial New Construction 

A detailed explanation of the verification activities for all Market Transformation programs can be found in 
Appendix J. Verified program achievements are listed in Table 4-9 with DSM shareholder incentive results in 
Table 4-10. 

Table 4-9. Union 2017 Market Transformation verified achievements* 

Programs Metrics 
Verified Achievement 

Program-
level Savings 

Metric-level 
Savings 

Optimum Home Builders            10                    10  

Optimum Home Homes Built 60.00% 60.00% 

Commercial New Construction New Developments                   12                    12  
*Not all values may compute exactly due to rounding. 

Table 4-10. Union’s 2017 Market Transformation targets, achievements, weights, and incentive*† 

Metric Target Verified 
Achievement Weight Metric 

Score 
Weighted 

Metric Score 

Optimum Home Builders 10     10  20.0% 100.0% 20.0% 

Optimum Home Homes 30.00% 60.00% 30.0% 200.0% 60.0% 

Commercial New Construction Developments   8    12  50.0% 150.0% 75.0% 

Verified Total Weighted Scorecard Achieved (150% cap) 150.0% 

Maximum Scorecard Incentive $461,623 

Verified Scorecard Incentive Achieved $461,623 
*Not all values may compute exactly due to rounding. 
†See Appendix M for a detailed description of the scorecard and incentive calculations. 
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4.1.5 Performance Based 
This section summarizes the results of the EC’s review of the Union Performance Based scorecard. The 
metric for the Performance Based scorecard is the number of participants in the RunSmart and Strategic 
Energy Management programs respectively. A detailed explanation of the verification activities for all 
Performance programs can be found in Appendix K. Verified program achievements are listed in Table 4-11 
with DSM shareholder incentive results in Table 4-12.  

Table 4-11. Union 2017 Performance Based verified achievements* 

Programs Metrics 
Verified Achievement 

Program-
level Savings 

Metric-level 
Savings 

RunSmart Participants                   35                    35  

RunSmart Savings % 1.49% 1.49% 

Strategic Energy Management Participants  -   -  
*Not all values may compute exactly due to rounding. 

Table 4-12. Union’s 2017 Performance Based targets, achievements, weights, and incentive*† 

Metric Target Verified 
Achievement Weight Metric 

Score 
Weighted 

Metric Score 
RunSmart Participants  76   35  20.0% 46.1% 9.2% 

RunSmart Savings % 10.00% 1.49% 60.0% 14.9% 8.9% 

Strategic Energy Management Participants  32                   -    20.0% 0.0% 0.0% 

Verified Total Weighted Scorecard Achieved** 18.2% 

Maximum Scorecard Incentive $166,440 

Verified Scorecard Incentive Achieved $0.00 
*Not all values may compute exactly due to rounding. 
**A minimum total weighted scorecard achievement level of 75% is required to earn a portion of the available shareholder incentive. 
†See Appendix M for a detailed description of the scorecard and incentive calculations. 
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4.2 Program Spending and Cost Effectiveness 
This section reports on Union’s program spending and cost effectiveness.  

4.2.1 Program Spending 
The Union tracking database included reported program spending information. The EC has reported on what 
was provided by Union and has not verified spending figures or conducted a financial audit. Table 4-13 
summarizes the spending across the portfolio. Additional spending detail is in Appendix P. 

Table 4-13. Union program cost summary* 

Spending Area OEB-Approved 
Budget 

Utility 
Spending Difference ($) Difference (%) 

Program Sub-total (no overhead) $43,232,000 $50,792,525 $7,560,525 17% 

Program Overhead $9,696,073 $9,106,294 $589,779 -6% 

Research $1,000,000 $555,846 -$444,154 -44% 

Evaluation $1,300,000 $654,214 -$645,786 -50% 

Administration $2,842,000 $2,911,324 $69,324 2% 

Other** $500,000 $3,096,841 $2,596,841 519% 

Total DSM Budget $58,570,073 $67,117,043 $8,546,970 15% 
*Not all values may compute exactly due to rounding. 
**Other includes pilot programs, Future Infrastructure Planning Study, and Guardian System Development. 

4.2.2 Cost Effectiveness 
Table 4-14 and Table 4-15 show summary results for the TRC-Plus and PAC tests, respectively, including the 
net present value and benefit-cost ratio. The EC cost effectiveness methodology applied in 2017 is 
consistent with what was done for the 2016 and 2015 analysis, however, new this year is the inclusion of 
the cost of carbon. As part of the OEB’s DSM Mid-Term Report the OEB advised that carbon costs will be 
added to the cost-effectiveness test. Additional detail is shown in Appendix Q.  

Table 4-14. Union summary of cost effectiveness ratio results, TRC-Plus Test* 

Scorecard NPV Benefits NPV Costs NPV Net Benefits 
(Benefits – Cost) 

TRC-Plus Benefit 
Cost Ratio 

Resource Acquisition $203,171,000 $101,460,000 $101,711,000 2.00 
Low Income $13,217,000 $10,882,000 $2,335,000 1.21 
Large Volume $22,668,000 $12,582,000 $10,086,000 1.80 
Total $239,056,000 $124,924,000 $114,132,000 1.91 

*Not all values may compute exactly due to rounding. 
 

Table 4-15. Union summary of cost effectiveness ratio results, PAC Test* 

Scorecard NPV Benefits NPV Costs NPV Net Benefits 
(Benefits – Cost) 

PAC Benefit Cost 
Ratio 

Resource Acquisition $175,547,000 $44,240,000 $131,307,000 3.97 
Low Income $10,666,000 $10,883,000 -$217,000 0.98 
Large Volume $20,274,000 $2,623,000 $17,652,000 7.73 
Total $206,487,000 $57,746,000 $148,742,000 3.58 

*Not all values may compute exactly due to rounding.  
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4.3 DSM Shareholder Incentive and Lost Revenue 
This section reports on the results of the DSM shareholder incentive and lost revenue calculations. The 
recommendations related to these activities are listed in section 5. See Appendix M for a description of the 
DSM shareholder incentive and lost revenue calculations and Appendix N for detailed tables. 

4.3.1 DSM shareholder incentive 
The EC gathered the verified scorecard achievements from section 4.1 to produce the DSM shareholder 
incentive by scorecard and overall, shown in Table 4-16. Detailed calculations with targets, weights, 
achievements, and incentives are included in Appendix N. 

Table 4-16. Union DSM shareholder incentive results* 

Scorecard Verified DSMSI 

Resource Acquisition $4,753,191 

Large Volume $0 

Low Income $304,325 

Market Transformation $461,623 

Performance Based $0 

Total $5,519,140 
*Not all values may compute exactly due to rounding. 

4.3.2 Lost revenue 
The EC summed the verified net annual savings (prorated by installation month) by rate class and estimated 
lost revenues. Table 4-17 shows the results. 

Table 4-17. Union lost revenue results* 

 Rate Class Verified Lost 
Revenue 

M4 Industrial $115,133 

M5 Industrial $43,726 

M7 Industrial $7,664 

T1 Industrial $3,938 

T2 Industrial $2,266 

20 Industrial $2,156 

100 Industrial $1,963 

Total $176,848 
*Not all values may compute exactly due to rounding. 
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5 Findings and Recommendations 
The EC conducted the verifications of the 2017 and 2018 program years in tandem. Therefore, this section 
contains the recommendations from the 2017 and 2018 annual verification efforts and all other evaluations 
conducted on the 2017 and 2018 programs or completed since the 2016 report. The annual verification 
recommendations are in the first section. CPSV recommendations are in the second section. Free Ridership 
Based Attribution recommendations are in the third section. C&I Prescriptive Program NTG 
recommendations are in the fourth section. Some recommendations overlap the various studies and are 
provided in multiple sections.  

5.1 2017 and 2018 Annual Verification Recommendations  
The 2017 annual verification identified numerous recommendations. Many of these recommendations were 
previously identified in annual verification processes. In the tables below, the primary outcomes of the 
findings and recommendation are classified into three categories: reduce costs (evaluation or program or 
both), improve savings accuracy, and decrease risk (multiple types of risk are in this category including risk 
of adjusted savings, risk to budgets or project schedules, and others). Details of the findings, 
recommendations and outcomes follow the tables.  

Table 5-1. Overall annual verification - summary of recommendations 
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O1 

 

The Enbridge tracking file 

does not currently include 

information that allows the 

evaluator to identify all the 

projects installed by a single 

customer. 

A: Enbridge should include site-

level information for all measures 

installed through the program. 

       

O2 

 

The format of Enbridge’s 

tracking data is not well suited 

to a combined evaluation with 

the Union data. 

A: Enbridge should deliver 

tracking data in a single flat file. 
       

O3 

Neither Union nor Enbridge 

tracking databases currently 

use prescriptive measure 

descriptions that map directly 

to the approved energy 

savings spreadsheet (TRM). 

A: Develop, maintain, and use an 

electronic summary spreadsheet 

of the TRM. 

       

B: Once the electronic TRM 

spreadsheet is developed, track 

prescriptive savings using unique 
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Table 5-2. Whole home simulation modelling - summary of recommendations 

# Finding  
Recommendation 
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SM1 

Both utilities use building 

simulation modeling to 

estimate energy savings 

A: Provide both simulation file 

(HSE) and output file (TSV) to the 

evaluation team for every project. 

       

SM2 

Both utilities collect and 

deliver some photographs 

to support retrofit site 

improvements. 

A: Provide more explicit support 

for major measure installations. 
       

measure descriptions that map to 

electronic TRM. 

C: Once the electronic TRM 

spreadsheet is developed, utilize 

the same electronic TRM for both 

utilities. 

       

D: OEB: develop means for 

consistent system. 
       

O4 

Explicit documentation was 

not available for all program 

stages, specifically for non-

savings metrics 

A: Document each required 

element and stage for non-

savings metrics. 

       

B:  Data, information, and 

documentation is overly redacted. 
       

O5 

Programs that rely on external 

reference sources required 

additional verification to 

identify the appropriately used 

source.  

A: Documentation should record 

and explicitly cite the external 

source that was used for each 

program.   

       

B: Program design should strive 

for the most up-to-date reference 

source to improve and promote 

greater energy efficiency 

outcomes. 
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SM3 

There were some inaccurate 

savings entries. 

A: Consider reviewing and 

modifying program processes to 

avoid data entry or outdated 

simulation result errors. 

 

      

B: Provide more explicit support 

for major measure installations. 
       

SM4 

Air sealing as a savings 

measure is present in a high 

percentage of single-family 

home retro-fit projects. 

A: Evaluation: distribute before 

and after equivalent leakage area 

and energy savings attributable to 

reduced air leakage (if possible). 

 

      

SM5 

The energy savings from 

the home retrofit programs 

rely exclusively on the 

simulations provided by the 

delivery agents. 

A: Consider funding a study to 

verify the models produced by the 

utility agents.        
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Table 5-3. Cost-effectiveness - summary of recommendations  

# Finding 
 

Recommendation 
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CE1 

All overhead is still 

applied at the sector 

level rather than the 

program level. 

A: Allocate “sector”-level 

administrative cost and 

overhead to each individual 

program. 

       

CE2 

The utilities continue to 

use different nominal 

discount rates due to 

different inflation rates 

selected.  

A: Increase transparency 

around the inflation selected 

and why.        

CE3 The avoided costs 

provided by the utilities 

are not clearly labelled 

as being real or nominal 

dollars. 

A: For all components of 

streams of avoided costs clearly 

identify whether they are real or 

nominal. 

 

      

CE4 EUL is inconsistently 

applied for accelerated 

projects. 

A: Include separate fields in the 

tracking data to explicitly 

communicate accelerated, 

annual and cumulative savings. 
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5.1.1 Overall Annual Verification Recommendations 
O1. Finding: The Enbridge tracking file does not currently include information that allows the evaluator to 

identify all the projects installed by a single customer.  While Enbridge does provide IDs, these may or 
may not be consistent across programs or metrics, or from year to year. 

Recommendation A: Enbridge should include a unique site-level or customer-level identifier for every 
measure installed in the program to allow the evaluator to identify all projects installed at a single 
customer, regardless of program. 

Outcome: Confirmation that each installation is unique and assessment of interactive effects. 

O2. Finding: The format of Enbridge’s tracking data is not well suited to a combined evaluation with the 
Union data, meaning that the format requires a significant investment of time to extract the necessary 
data for verifying each program’s savings. In addition to increased time and thus verification cost, the 
need for manual extraction of data introduces many opportunities for error, which potentially decreases 
savings accuracy and increases risk.  

Recommendation A: Deliver to evaluators a single, flat file of tracking data.18 Each record should have 
measure-level information which includes the information listed below:  

 Program identification information, such as scorecard, and program name 

 Customer identification information, such as a unique customer ID, rate class, and location 

 Measure identification information, such as measure description, unique measure identification, 
measure group, measure life, free rider rate, and savings per unit for prescriptive measures 

 Savings information, such as annual gross and net savings, cumulative gross and net savings, and 
non-gas savings 

 Additional information as needed to allow the evaluator to verify lost revenue and cost effectiveness 

A “verification ready” flat file would not require summary rows, hidden rows or columns, links or 
formulas but would include all necessary variables in a single tab or table for all projects and measures, 
regardless of type. 

Outcome: Reduced burden on program staff, more flexibility for evaluators. 

O3. Finding: Both Union and Enbridge tracking databases currently use prescriptive measure descriptions 
that map directly to internally consistent measure names. However, there remains a lack of a universally 
accessible (i.e. public) dataset that is fully transparent and comprehensive for all prescriptive and quasi-
prescriptive measures.  New versions of the Technical Reference Manual (TRM) provide full 
documentation for new or updated measures; this limited update does not provide a comprehensive 
resource for all currently accepted measures nor does it provide a concise location for all items that can 
impact gross or net savings such as detailed accounting of free ridership. 

Recommendation A: Develop, maintain, and use an electronic summary of the TRM, such as an Excel 
file. Each measure (identified as a unique savings value) should have an assigned measure ID number, 
and new ID numbers should be assigned when a measure is updated with a new savings value. This 
allows for a historical record of the changes in the TRM and allows the evaluation to identify outdated 

 
18 In this context, a flat file is a table with one record per line and no summary information. 
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values. Once developed or agreed to, both utilities should utilize this system for simplification and 
transparency. 

Recommendation B: Once the electronic TRM is developed, track prescriptive savings using unique 
measure descriptions that clearly map to the electronic TRM. 

Recommendation C: Once the electronic TRM is developed, utilize the same electronic summary file for 
both utilities. 

Recommendation D: As the entity with primary ownership of the TRM, the OEB should develop the 
references for parties to directly refer to specific measures in a consistent way which accounts for 
variations in energy savings due to capacity or other characteristics.  

Outcome: Reduced burden on utility staff and reduced evaluation costs. Fewer errors in the tracking 
data. 

O4. Finding: Explicit documentation was not available for all program stages for programs such as 
Enbridge’s Market Transformation Run-it-Right program. In that program, there was no documentation 
for participants moving to step 4 of the program (see Appendix J), only documentation that the 
participants had completed step 3 and utility confirmation that this is equivalent to engagement in step 
4. Similar recommendations are included in section 5.1.2 for whole home simulation modeling programs. 
Recommendation A: Documentation for each required element and stage for non-savings metrics 
should be recorded. The majority of these elements for future years have been identified in this 
evaluation, in the scorecard and program-relevant appendix sections. 

Outcome: Reduced burden on utility staff and reduced evaluation costs. 

O5. Finding: Programs that rely on external reference sources required additional verification to identify the 
appropriately used source. One such program is Union’s Optimum Home program. In that program, 
additional verification was needed to identify which building code was required for program qualification.   
Recommendation A: Documentation should record and explicitly cite the external source that was 
used for each program.   
Recommendation B: Program design should strive for the most up-to-date reference source to 
improve and promote greater energy efficiency outcomes.  

Outcome: Reduced burden on utility staff and reduced evaluation costs. Improve program 
implementation and goals.  

 

5.1.2 Whole Home Simulating Modeling Recommendations 
SM1. Finding: Both utilities use building simulation modeling to estimate energy savings for their home 

retrofit programs, including the Home Energy Conservation, Home Reno Rebate, Winterproofing, Home 
Weatherization and Indigenous Programs. HOT2000 is the program used for those simulations, which is 
a program developed and released by NRCan for certified energy advisors. Because of the restrictions on 
the program, the evaluator could not consistently run the simulation files and produce the same result 
reported by the program. Because of a previous round of evaluation, Enbridge and Union provided TSV 
files for all sites that improved the accuracy of verification. However, it would be useful to include full 
supporting documentation for all claimed project measures. 
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Recommendation A: Provide the building simulation file (HSE), the program output file (TSV), and full 
supporting documentation for all claimed project measures for every sampled project. 

Outcome: Reduced burden on utility staff and reduced evaluation costs. 

SM2. Finding: Both utilities collect and deliver some photographs to support many of the changes made 
at a home retrofit site as well as additional documentation for installed equipment and performed 
measures. However, the evaluator could not consistently confirm the number or type of major measures 
installed based on the photographs or other documentation provided. 

Recommendation A: Consider providing more explicit support for each measure to eliminate 
uncertainty around project savings and participation. Full project documentation (pre/post photos, 
documentation of all installations or actions such as invoices and/or photos of each measure, data 
collection reports, pre-and post blower door tests for all sites) to the evaluation team. By delivering all 
documentation, the evaluation team would not have to follow up with the utility to obtain output for 
models that could not be run but could still verify the output for models that can be run. 

Outcome: Greater certainty around scorecard achievements. 

SM3. Finding: The evaluator identified a number of inaccurate savings entries due to data entry errors or 
outdated Union home retrofit simulation results. Many of these errors could be avoided through changes 
in program processes. 

Recommendation A: Consider reviewing and modifying program processes to avoid similar errors in 
the future. 

Recommendation B: Consider providing more explicit support for each measure to eliminate 
uncertainty around project savings and participation. Full project documentation (pre/post photos, 
documentation of all installations or actions such as invoices and/or photos of each measure, data 
collection reports, pre-and post blower door tests for all sites) to the evaluation team. By delivering all 
documentation, the evaluation team would not have to follow up with the utility to obtain output for 
models that could not be run but could still verify the output for models that can be run. 

Outcome: Reduced burden on utility staff and reduced evaluation costs. 

SM4. Finding: Air sealing as a savings measure is present in a high percentage of single-family home 
retro-fit projects, over 90% of projects in some programs. With such a high percentage of projects 
relying on a single measure, it is more important to ensure the savings validity of that measure. 

Recommendation A: If possible, the evaluation team should evaluate the before and after leakage 
area and attributable energy savings.  

Outcome: Greater certainty around savings estimates. 

SM5. Finding: The energy savings from the home retrofit programs rely exclusively on the simulations 
provided by the delivery agents. Those simulations likely rely on a number of assumptions or standard 
modeling practices which may or may not follow industry standards. A detailed review of the models was 
outside the scope of the annual audit. 

Recommendation A: Consider funding a study to verify the models produced by the utility agents to 
ensure they conform to standard industry practice. 
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Outcome: Greater certainty around savings estimates. 

SM6. Finding: Site-level documentation confirmed that an auditor was involved, it does not signal that 
the auditor was an approved Certified Energy Evaluator.  

Recommendation A: Tracking certifications for all energy evaluators and/or auditors submitting 
records. 

Outcome: Ensuring proper credentials for all auditors decreases risk to program. 

SM7. Finding: Number of projects for residential retrofit programs remains very large. Other programs 
required a second data request to verify metrics. 

Recommendation A: Increase sample to include more project files in following verification cycles. 

Outcome: Increased sample, along with improved documentation recommended earlier, increases the 
accuracy of savings estimates for the applicable programs. 

 

5.1.3 Cost-effectiveness Recommendations 
CE1. Finding: For 2017, administrative and overhead costs are still being allocated differently by each 

utility. For example, Union identifies administration and evaluation costs at the scorecard level whereas 
Enbridge details spending as direct and indirect at the OEB-defined program level and then has an 
explicit ‘overhead’ spend at the scorecard level. In the absence of clear direction from the utilities, the 
EC apportioned costs based on the distribution of savings, but that is not likely accurate. To facilitate the 
analysis, ensure that program costs are properly allocated and cost-effectiveness results reflect the true 
costs of each program, the EC recommends that the utilities report spending in a consistent format and 
apportion all overhead costs to individual programs rather than the scorecard level. This issue was also 
identified in 2015 and 2016. 

Recommendation A: Allocate “sector”-level administrative cost and overhead to each individual 
program and report program-level cost-effectiveness results. Explicit allocation of general administration 
and evaluation costs will allow for easier cost-effectiveness calculations at the program level and ensure 
that cost-effectiveness results properly reflect true program costs. 

Outcome: Allocating “sector” level administrative costs will ensure all costs are properly accounted for 
and that cost-effectiveness results better reflect the true program costs. 
 

CE2. Finding: The utilities are using different inflation rates to calculate discount rates for 2017. While 
Enbridge calculated the 2017 inflation rate using the five-year average Consumer Price Index (2017-
2021) Ontario CPI (updated March 23, 2017)19, it is unclear how Union’s inflation rates were selected.  
The table below compares inflation rates used by the utilities in 2017. 
 

 
19  http://www.conferenceboard.ca/e-data/data/consumerpriceindex.aspx   

http://www.conferenceboard.ca/e-data/data/consumerpriceindex.aspx
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 Enbridge Union 

Real Discount Rate 4.00 4.00 

2017 Inflation Rate 1.96 1.98 

Nominal Discount Rate 6.04 6.06 

 
A scenario analysis using the different rates selected by the two utilities results in a minor difference.   

Enbridge TRC PAC 

Discount Rate 6.04 6.06 % Diff. 6.04 6.06 % Diff. 

Resource Acquisition 2.63 2.62 0% 3.27 3.26 0% 

Low Income 2.20 2.19 0% 1.89 1.89 0% 

Total 2.58 2.57 0% 3.02 3.02 0% 

 

Union TRC PAC 

Discount Rate 6.06 6.04 % Diff. 6.06 6.04 % Diff. 

Resource Acquisition 2.00 2.01 0% 3.97 3.97 0% 

Large Volume 1.80 1.80 0% 7.73 7.74 0% 

Low Income 1.21 1.22 0% 0.98 0.98 0% 

Total 1.91 1.92 0% 3.58 3.58 0% 

 
It is unclear why the values would vary in the same year between the two utilities. While the difference 
is minimal in 2017, using two different inflation rates limits the ability to directly compare each utility’s 
cost-effectiveness results.  

Recommendation A: The utilities should increase transparency around the inflation rates selected and 
why and should align inflation rates to allow direct comparison of the two utility cost-effectiveness 
results.  

Outcome: Increasing the transparency of inflation rates used will ensure alignment between the two 
utilities and allow the EC to directly compare cost-effectiveness results. 

CE3. Finding: The avoided costs provided by the utilities are not clearly labelled as being real or nominal 
dollars. The rule in a cost-effectiveness analysis is that both costs and discount rates must either both 
be nominal, or both be real. By including nominal costs and real discount rates, the cost-effectiveness 
analysis will exaggerate benefits. Just the opposite (nominal discount rate, real costs) will underestimate 
benefits. For the cost-effectiveness analysis, the EC treated everything as nominal. 

Recommendation A: For all streams of avoided costs, clearly state whether they are real or nominal. 

Outcome: Clearly labelling all avoided costs as being either real or nominal will ensure all streams of 
avoided costs are treated as nominal for the cost-effectiveness analysis. 

CE4. Finding: In 2016 the EC found that the EUL and cumulative gross savings were not provided in a 
consistent manner in the Enbridge program tracking database. This occurred again in 2017. The EUL 
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inconsistency is the result of a work-around for advanced (Accelerated) projects used by Enbridge to 
allow the LRAM first year savings and the CCM to align. To perform the cost-effectiveness analysis 
correctly, the EC requires the EUL of the upgrade measure, the RUL (Remaining Useful Life) of the 
equipment being replaced, as well as the differing savings amounts for the two differing baselines.   
Given the lack of data, the EC calculated the annualized saving by taking the full lifetime resource 
savings and spreading it equally across each year of the measure. The equipment EUL for Advancement 
measures was not provided, but it appears that all the Advanced measures are boilers. Thus, the EC 
assumed a boiler EUL of 25. 

Recommendation A: Include separate fields in the program tracking database for EUL, RUL, gross first 
year annual savings, gross post-RUL annual savings, NTG, gross cumulative savings, net cumulative 
savings, and net first year savings. 

Outcome: Including separate fields will ensure that the EC has all required information to calculate the 
annualized savings. 
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5.2 CPSV Recommendations 
The following recommendations are summarized from the 2017-2018 Custom Project Savings Verification 
study finalized in 2020. The entire report is included in Error! Reference source not found.. 

Table 5-4. Energy savings and program performance recommendations 

# 

Energy Savings and Program Performance Applies to Primary 
Outcome 

Finding Recommendation 
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1 

Both utilities exhibit a strong 

commitment to accurate 

energy savings estimate   

The utilities should continue in their 

commitment to accuracy. 
          

2 

The CPSV effort found 

realization rates for market 

segments that were between 

90 and 125% and identified 

adjustments for most 

projects.  

Continue performing custom savings 

verification on a regular basis.  
       

3 

Relative precision targets 

were not met for all 

programs, nor for all 

segments 

Use error ratio assumptions from the results 

provided in this report in future evaluation 

years, possibly with more conservative 

bounding than performed this year. 

           

4 

Some measures have difficult-

to-define baseline 

technologies.  

Establish a policy to define rules around energy 

savings calculation for fuel switching and 

district heating/cooling measures. 
          

5 

Some measures in each utility 

program are routine 

maintenance, periodic repairs, 

or like for like replacements 

that are considered standard 

care in other jurisdictions. 

Establish a clear policy regarding eligibility of 

maintenance repair and like for like 

replacement measures for the programs. 
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# 

Energy Savings and Program Performance Applies to Primary 
Outcome 
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6 

Multiple heat sources and 

third-party purchases of heat 

require more documentation 

than typical measures 

Document the gas demand in the pre-period 

that will be offset 

Document the volume of heat/steam/biogas 

available, the seasonality of supply and its 

alternative usage. 

       

 

Table 5-5. Verification process recommendations 

# 

Verification Process Applies to Primary Outcome 

Finding Recommendation 
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7 

DNV GL was 

unable to obtain 

access to all the 

equipment at all 

the sites 

selected for 

verification. 

Modify contracts to require participants to agree to 

comply with EM&V as part of the requirements for 

participation in the program.  
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Table 5-6. Documentation and Support recommendations 

# 

Documentation and Support Applies to Primary Outcome 

Finding Recommendation 
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8 

Incremental improvement 

in project documentation 

by both utilities was again 

observed in the 2017-2018 

CPSV. However, project 

documentation could still 

be improved. 

Implement an electronic tracking system that 

archives all materials 

Include explicit sources for all inputs and 

assumptions in the project documentation.  

Store background studies and information 

sources with the project files and make them 

available to evaluators.  

Provide evaluators full access to customer 

data. 

Provide pre- and post-installation photos, 

where available. 

Institute a checklist as part of project closeout 

to ensure all relevant project documentation is 

assembled and ready for verification 

       

9 

Utility savings estimates 

based on annual energy 

consumption for industrial 

sites did not always include 

sufficient information 

documenting production. 

Include site production totals in relevant years 

in the savings estimates based on annual 

energy consumption for industrial sites  

       

10 

Enbridge Boilers use a 73% 

assumed thermal efficiency 

for in situ boilers that have 

been in place for more 

than 10 years. 

Estimate boiler degradation from name plate 

efficiency to determine the baseline boiler 

efficiency rather than use a flat number 
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Documentation and Support Applies to Primary Outcome 

Finding Recommendation 
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11 

Pipe insulation is a 

significant source of 

savings for the Union 

programs. Documentation 

supporting the 

assumptions used in 

calculations, in situ 

conditions, and location of 

incentivized pipe insulation 

was not consistently 

provided.  

Document baseline conditions of pipe 

insulation (and other measures) using photos 

and text descriptions to provide context. 

Explicitly tie the documentation of baseline 

condition to the heat loss assumption in the 

savings calculation. 

Documentation should clearly identify location 

of pipe insulation installed under the program, 

as well as associated equipment, especially in 

large facilities. 

       

12 

Documentation did not 

always include explanation 

and supporting 

documentation for baseline 

types (ROB, ER) and 

remaining useful life (RUL). 

Always provide a complete description of the 

base case. The description should reference 

included emails and photos to document in situ 

conditions and features that are carried over 

into the baseline system. 

       

13 

The utilities should use 

longer duration data in 

program savings estimates 

when possible. 

Use longer duration data in program savings 

estimates. When time periods less than a year 

are used, utilities should document why the 

period used is applicable to a full year and why 

a full year was not able to be used. 

       

14 

In situ boiler name plate 

information, age and 

operating condition were 

not always recorded or 

described. 

Document in situ boiler name plate 

information, age and operating condition for all 

projects where boiler efficiency affects savings. 
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Documentation and Support Applies to Primary Outcome 

Finding Recommendation 
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15 

At large sites with multiple 

spaces containing similar 

equipment, program 

documentation did not 

always identify which 

space or piece of 

equipment was affected by 

the project. 

Include additional descriptions of spaces and 

equipment affected to differentiate among 

similar spaces and equipment at the site. 

       

16 

Invoices were not always 

included with 

documentation, and 

sources for incremental 

costs were not always 

clear. 

Ensure that incremental costs are supported 

by invoices or other documentation, especially 

for add-on and optimization measures where 

the total cost and incremental cost are likely to 

be the same. 

       

17 

Larger projects appeared 

to fall under the same 

documentation standards 

as smaller projects. 

Increase the amount of documentation and 

source material for projects that have greater 

energy savings. 

       

18 

Union’s custom project 

summary workbook is a 

good approach to 

documentation. The 

workbook is not used in a 

consistent manner across 

all projects. 

Consider providing more training or adding 

quality control steps to ensure the summary 

workbook front page is completed and stored 

in a consistent manner. Identify a common 

approach for common measures and, if 

applicable, document deviations and the 

reasons for the deviations in a clearly labelled 

field on the summary sheet. 

       

19 

Enbridge Etools does not 

sufficiently document 

sources of inputs and 

assumptions. 

Provide details used in Etools in the application 

along with supporting documentation. 
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Table 5-7 Data management recommendations 

# 

Data Management Applies to Primary Outcome 

Finding Recommendation 
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20A Neither Union nor Enbridge 

currently track participating 

customer or participating 

vendor contact information in 

their program tracking 

database. Providing the 

information to the evaluation 

puts significant burden on 

utility staff.  

Track contacts associated with projects in the 

program tracking database. 
       

20B 
Strongly consider investing in relational 

program tracking databases. 
       

20C 

Continue to use improved structure for data 

integrity in the evaluator request for contact 

information for the 2019 savings verification 

and evaluation.  

       

21 

The extracts from the utility 

program tracking database 

do not include dates for key 

project milestones. 

Track and provide to evaluators dates for key 

milestones in the project. 
       

22 

EUL and cumulative gross 

savings were not provided in 

a consistent manner in the 

Enbridge program tracking 

database extract 

Include separate fields in the program tracking 

database for all components of gross and net 

cumulative and first year savings. 

       

 

5.2.1 Energy Savings and Program Performance 
1. Finding: Both utilities exhibit a strong commitment to accurate energy savings estimates. Each has 

made significant investments in developing calculation tools which model savings accurately. For 
example, Union’s dock door seal calculator is well considered and designed, and Enbridge’s Etools 
calculator is very thorough in attempting to model savings for key measures. 

Both utilities chose to retain engineers with a strong understanding of their customers’ building and 
process systems and showed a commitment to finding accurate savings estimates. On several occasions, 
both on the phone and in writing, the evaluation team suggested a value that would have increased 
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savings in a way that the utility program engineer did not think was valid. When this happened, neither 
utility was shy in suggesting that we may want to make a more conservative choice. 

Recommendation: The utilities should continue in their commitment to accuracy. 

Outcome: Accurate energy savings. 

2. Finding: The CPSV effort this year found realization rates between 90 and 125% for each market 
segment and identified adjustments for most projects. Across the programs, adjustments increased 
savings on for 41 measures and decreased savings on 56 measures. 57 measures had a large 
adjustment (verified savings more than 20% different from tracked), which was an increase from the 
2016 verification.  

Recommendation: Continue performing custom savings verification on a regular basis. Even a study 
that results in an adjustment of near 100% is still valuable because the programs know that their 
savings estimates will be reviewed. Knowing a review will be conducted improves the quality of pre-
verification estimates. The review itself also results in information that improves future program savings 
estimates. 

Outcome: Accurate energy savings. 

3. Finding: Relative precision targets were met or close to met for each program. The sample design 
incorporated the final 2016 error ratios (ERs) and averaged them with the assumption used in the 2016 
sample design. ERs were further bounded (minimum ER was 0.25, maximum 0.60) to limit the risk of 
over- or under- collecting data. Several segments did not achieve the precision targets sought. In some 
cases, the precision target was not met due to lack of data from very large measures in the sample, 
while in others the variability in the gross realization rate for projects was simply greater than the error 
ratio assumption that was used. 

Recommendation: In future years, continue the process used to develop error ratios assumptions from 
the results provided in this report, possibly with more conservative bounding (potentially increasing the 
maximum ER) to avoid under-collection of data for any segments.  

Outcome: Realistic estimates of error ratios result in an appropriate amount of data collected to meet 
targets.  

4. Finding: Some measures (e.g., geothermal heat pumps, combined heat and power, and those that save 
district heating energy) have difficult-to-define baseline technologies. Multiple different baselines are 
possible for these projects, depending on how one looks at the scope of the project. Two challenging 
aspects include how non-gas energy changes and offsite gas use are considered in savings estimates. 

Recommendation: Consider establishing a policy to define rules around energy savings calculations 
and baselines for fuel switching and district heating/cooling measures. 

Outcome: Less risk of adjustment and a better alignment between provincial energy efficiency goals 
and program implementation. 

5. Finding: Some measures in each utility program are routine maintenance, periodic repairs or like for 
like replacements that are considered standard care in other jurisdictions. 
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Recommendation: Establish a clear policy regarding the eligibility of maintenance, repair and like for 
like replacement measures for the programs. 

Outcome:  Reduced free ridership risk. 

6. Finding: The technical estimates of potential savings from a measure need to match the achievable 
potential at the site. In 2017-2018, projects included measures that saved heat, but translating the heat 
savings into gas savings was challenging due to multiple heat sources and fuels. Other projects included 
the purchase of heat or landfill gas where the sufficiency and seasonality of supply affected the 
achievable gas savings. Also important in third-party purchase measures is to document whether and 
how the purchased product is and would be used in the absence of the purchase. 

Recommendation: In situations with multiple heat sources, document the gas demand that is affected 
by the measure in order to establish whether gas is saved in all periods. For measures where heat, 
steam or biogas is purchased from a third-party where it is a by-product, document the sufficiency, 
seasonality and baseline use of the product without the purchase. 

Outcome:  Accurate energy savings. 

5.2.2 Verifications Processes 

7. Finding: DNV GL was unable to obtain access to all the equipment at all the sites selected for 
verification. Both Enbridge and Union have several large projects with industrial companies, including 
food processing, refineries, and other industries. In several cases, the customer refused to provide the 
necessary trend data to allow a reasonable verification of the project. This means we were unable to do 
more than a reasonableness check on the savings.  

A review of the Enbridge contract shows that the customer is not required to provide the information 
that is necessary for EM&V. The most relevant sections are: 

 Item 6: Payment of the Incentive Payment is subject to the completion of a satisfactory site 
inspection of the improvements, including the installed equipment by an authorized representative 
of Enbridge. 

 Item 9: Upon request within eighteen months of the commissioning date of the Project, and with 
reasonable notice, the Customer agrees to provide authorized representatives of Enbridge with 
access to the Project, and with required information or data relating to the project for the purposes 
of the Application and these General Terms and Conditions. 

Neither of these are sufficient for EM&V. 

Recommendation: Modify contracts to require participants to agree to comply with EM&V as well as 
utility representatives as part of the requirements for participation in the program.  

Outcome: Reduced evaluation costs and risks. Participant non-compliance requires evaluators to 
request documentation for a large backup sample, and to survey and/or visit additional sites to obtain 
sufficient data for the evaluation. The process of contacting a site and getting a refusal costs time and 
money, as does the substitution of an additional site to make up for the unobtained data. In some 
cases, there might not be additional sites to sample, in which case the evaluation estimates will have 
lower precision than they would with full compliance. 



 

 

DNV GL – www.dnvgl.com  Page 47 
 

5.2.3 Documentation and support 

8. Finding: Incremental improvement in project documentation by both utilities was again observed in the 
2017-2018 CPSV. However, project documentation could still be improved. Specific issues included: 

 Project data or details missing 
 Insufficient measure-level details to fully describe what was installed 
 Descriptions that were difficult to understand 
 Use of black box tools 
 Hardcoded information in calculation spreadsheets 
 Undocumented assumptions 
 Input adjustments that approximate other effects, but are not explained 
 Insufficient access to customer data (by customers).  
 Adjustments to savings estimates for safety or influence that were not clearly marked, sourced, or 

carried out in a consistent fashion 

Recommendation: Improve data quality. Possible steps include: 

 Implement an electronic tracking system that archives all materials 
 Include explicit sources for all inputs and assumptions in the project documentation.  
 Store background studies and information sources with the project files and make them available to 

evaluators.  
 Provide evaluators with full access to customer data. 
 Provide pre- and post-installation photos, where available. 
 Institute a checklist as part of project closeout to ensure all relevant project documentation is 

assembled as ready for verification 

Outcome: Properly explaining and sourcing the savings calculation method and assumptions allows the 
evaluating engineer to more easily identify what needs to be verified. It also makes it easier to 
determine whether the methods and assumptions are reasonable and use program assumptions rather 
than seek documented values elsewhere. 

9. Finding: Utility savings estimates based on annual energy consumption for industrial sites did not 
always include sufficient information to document production. The change in energy use pre- and post- 
measure is often sensitive to changes in production. 

 
Recommendation: Savings estimates based on annual energy consumption for industrial sites should 
include information from the site on the amount of production in the years used. If detailed production 
data are not available, the utilities should get percentage differences year to year (e.g.: if year 
1=100%; is year 2 exactly the same or is it 95% or 110% of production the previous year). 

Outcome: Documenting production changes and using them in savings estimates will improve accuracy 
and reduce evaluation risk. 

10. Finding: Enbridge boiler calculations use a 73% assumed thermal efficiency for in situ boilers that have 
been in place for more than 10 years. This value likely overstates energy savings with a baseline boiler 
that is 20 years or less in age. The value is based on a 2% de-rate of a 2007 combustion efficiency 
study that found an average combustion efficiency of 74.6% for 39 boilers aged 12-38 years (average 
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24.5). The study, which Enbridge provided to the evaluation team, did not attempt to tie the degraded 
combustion efficiency to the original rated efficiency of the boilers. The study is also now more than 10 
years old, so its findings are likely out of date and should only at most apply to 20-year-old or more 
boilers. For 2017-2018, the evaluation used the 73% value since a better option was unavailable at the 
time. 

 
Recommendation: Use a degradation from name plate efficiency to determine the baseline boiler 
efficiency rather than use a flat number. The 2019 CPSV effort should include in the scope secondary 
research to determine a degradation factor or curve to be used for the 2019 CPSV and incorporated by 
the utilities for the 2020 program year until primary research is completed or a better approach is 
developed. 

Outcome: Improving this key assumption will improve savings estimates for a significant portion of 
savings in the Enbridge portfolio and the process would also be applicable to Union sites where baseline 
boiler efficiencies are required and not based on site tests of boiler performance. 

11. Finding: Pipe insulation is a significant source of savings for the Union programs. Documentation 
supporting the assumptions used in the calculation and the condition of the existing pipe insulation (via 
photos and/or a description) was not consistently provided. In large facilities, it was often difficult to 
determine the location of the pipe insulation that was installed for the particular project being evaluated, 
especially if they had multiple similar incentivized projects installed through the facility.  
 
Recommendation: Document baseline conditions using photos and text descriptions to provide 
context. Tie the documentation of the baseline condition to the heat loss assumption in a clear way. 
Include maps, drawings and/or descriptions that clearly identify the location of the installed pipe 
insulation for each measure and its associated equipment, especially in large facilities. 

Outcome: Improving documentation of baseline conditions and clarity in calculations will reduce 
evaluation risk and improve consistency of approach among the Union engineering team. 

12. Finding: Enbridge documentation did not always include an explanation and supporting documentation 
for baseline types (replace on burnout, early replacement) and remaining useful life (RUL). “See Etools 
for base case” is not sufficient: Etools20 is not designed to provide context and sources to support the 
values included.  
 
Recommendation: Always complete the “Base Case Overview” with a detailed description of the base 
case. The description should reference included emails and photos to document in situ conditions and 
features that are carried over into the baseline system. 

Outcome: Improved descriptions and documentation will reduce evaluation risk and help Enbridge 
ensure that accurate information has been entered into Etools. 

13. Finding: The duration of pre- and/or post-data (energy consumption, production output, raw material 
consumption, etc.) used by the utilities for savings estimates was too brief in several instances.  
 

 
20 Etools is a suite of energy savings calculators that Enbridge has developed to document projects and provide savings estimates to contractors and 

customers. 



 

 

DNV GL – www.dnvgl.com  Page 49 
 

Recommendation: The utilities should use data that encompasses a longer period of time in savings 
estimates when possible. When time periods less than a year are used, the utilities should document 
why the period used is applicable to a full year and why a full year was not able to be used. 

Outcome: Increased accuracy of savings estimates. 

14. Finding: The utilities did not always gather boiler nameplate data for in situ systems. The age and 
operating condition were also not always recorded or described. This was a concern on boiler projects, 
but also for projects where boiler efficiency has an effect on savings, such as greenhouses, pipe 
insulation and heat recovery. 
 
Recommendation: In situ boiler name plate information, age and operating condition are all helpful for 
determining the designed performance and reasonable range of actual efficiency for the system as well 
as providing context to better RUL. 

Outcome: Improving documentation of the in situ boiler will reduce uncertainty in savings estimates 
and reduce evaluation risk. 

15. Finding: At large sites with multiple spaces containing similar equipment, the utility documentation did 
not always identify which space or piece of equipment was affected by the project.  
 
Recommendation: Include additional descriptions of spaces and the equipment affected by the 
measure to differentiate among similar spaces and equipment at the site. 

Outcome: Reduced evaluation risk. 

16. Finding: Invoices were not always included with measure documentation, and the sources for 
incremental costs were not always clear.  
 
Recommendation: Ensure that incremental costs are supported by invoices or other documentation, 
especially for add-on and optimization measures where the total cost and incremental cost are likely to 
be the same. Equipment replacement measures may require an additional standard efficiency quote to 
produce incremental cost. 

Outcome: Incremental cost is an important component of simple payback, which is often used to judge 
the economic benefit of energy efficiency projects. It is also an input to some benefit-cost tests. 

17. Finding: Larger projects appeared to fall under the same documentation standards as smaller projects. 

Recommendation: Increase the amount of documentation and source material for projects that have 
greater energy savings. 

Outcome: Projects that are better documented tend to have more accurate savings estimates and 
receive fewer evaluation adjustments than those that are less documented. Large projects have a 
greater effect on overall savings adjustment factors. Therefore, large projects with better documentation 
are more likely to result in program-level adjustment factors closer to 100%. 

18. Finding: Union custom projects utilized a project application summary workbook that summarizes the 
key project inputs, calculations, and most details. In general, this is a good approach that facilitates 
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internal review and evaluation. One challenge was that different projects used the workbook in different 
ways:  

 The notes section was sometimes used to identify and highlight specific unique approaches and 
features in projects, but not always.  

 Calculations internal to the summary page were consistent for most projects, but not all; additional 
factors were sometimes added. 

 Sub-methods critical to the calculation were sometimes contained in hidden sheets. 
 Safety and influence adjustments were inserted in different locations and not always explained. 

Recommendation: Consider providing more training or adding quality control steps to ensure the 
summary workbook front page is completed and stored in a consistent manner. Identify a common 
approach for common measures and, if necessary, document deviations and the reasons for the 
deviations in a clearly labelled field on the summary sheet. 

Outcome: A consistent summary workbook aids both internal and external quality assurance, quality 
control, and measurement and verification. 

19. Finding: Enbridge Etools is used as both a calculation tool and as a communication tool with customers. 
While it appears to serve the needs of the program, this form of communication is difficult for the 
evaluation efforts. 

 Etools does not easily allow for assumptions to be sourced within the record. 
 Some Etools selections may be site-specific and some may be defaults; the calculator does not 

clearly distinguish. 
 Energy savings that are calculated outside of Etools are hard-entered in Etools but not always 

sourced. 

Recommendation: Use a consistent summary workbook. Provide details used in Etools in the 
application along with supporting documentation. 

Outcome: A consistent summary workbook aids both internal and external quality assurance, quality 
control, and measurement and verification. 

5.2.4 Data management 

20. Finding: Neither Union nor Enbridge currently track participating customer or participating vendor 
contact information in their program tracking database. Providing the information to the evaluation puts 
significant burden on utility staff.  

Recommendation A: Track contacts associated with projects in the program tracking database. At a 
minimum, the program tracking database should include: 

 Project site address 
 Customer mailing address 
 Primary customer contact name 
 Primary customer contact phone 
 Primary customer contact email 
 Primary customer contact mailing address 
 Addresses are best tracked as multiple fields including:  
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− Street address line 1 
− Street address line 2 
− City 
− Province 
− Postal code 

Phone number fields should include data validation to enforce a consistent format and avoid missing or 
extra digit errors. Phone extensions should be tracked in a field separate from the ten-digit phone 
number and be restricted to numeric data only. 

The best practice is to maintain contacts in a table separate from specific project or customer data. This 
allows for a single contact to be connected to multiple accounts and/or projects as necessary without 
creating duplication. This structure also makes it easier to associate multiple contacts with a single 
project and decreases quality control costs. 

Vendor contact information should also be tracked in the database, in the same table as the 
participating customer contact information. With a relational database, the contact ID from the table can 
be added to a project record in the role consistent with the contact’s participation (such as vendor, 
decision maker, or technical expert) with a separate table that allows a single vendor contact to be 
associated with multiple projects. 

Outcome A: Reduced burden on utility staff to seek contact information for projects, whether for 
internal or evaluation use. Reduced evaluation costs and improved sample design expectations. 

Recommendation B: The utilities should strongly consider investing in relational program tracking 
databases. Relational program tracking databases and customer relationship management (CRM) 
systems allow for multiple contacts to be associated with a single account and/or project. The 
incremental cost of implementation is low if it is part of the initial database design, populated as projects 
are started, and updated once they are complete. 

For the implementation team, a query-able one-stop shop for data provides a wealth of information that 
can improve delivery. For example, these databases can help programs understand how contractors 
work across projects, identify when projects have hit snags and need attention, and give the program 
team access to key customer context such as historical participation and different contacts that have 
worked with the program.  

For evaluation, this allows programs to easily clarify aspects of projects during implementation and to 
provide accurate, timely, and usable contact information to evaluators and verifiers.  

Outcome B: Improved customer satisfaction from better delivery, and a reduced burden on utility staff 
for tracking information. A relational database would also streamline aggregation of program data for 
scorecards and make providing data simpler for annual savings evaluation and verification. 

Recommendation C: Continue to use the improved structure for data integrity in the evaluator request 
for contact information for the 2019 savings verification and evaluation.  

Outcome C: Reduced evaluation costs due to less data cleaning and research to fill missing information. 
Improved data collection with less returned advance letters and more accurate connection between 
projects and contacts. 
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21. Finding: The extracts from the utility program tracking database do not include dates for key project 
milestones. Enbridge’s data did not include any dates and Union’s included only the “install date.” 

Recommendation: Track and provide to evaluators dates for key milestones in the project. Dates for 
project start, installation, and those that define the program year provide useful context for interviewers 
that is not always easy to find in project documentation 

Outcome: Improved data collection through more informed interviewers and reduced evaluation costs 
through less need to search for dates in documentation. 

22. Finding: EUL and annual gross savings in the Enbridge program tracking database extract total to the 
correct cumulative savings but are a work around for advanced (accelerated) projects. The data 
structure provides accurate cumulative savings but does not store and report the underlying dual-
baseline annual saving estimates, or the actual claimed RUL and the EUL for each measure. 
 
Recommendation: Include separate fields in the program tracking database for: 

 EUL  
 RUL 
 gross first year annual savings 
 gross post-RUL annual savings  
 net to gross (NTG) 
 gross cumulative gross  
 net cumulative savings  
 net first year savings  

Outcome: Improved data integrity results in less evaluation risk and more accurate savings totals. 
Providing each of the key savings types and their components allows evaluation to confirm that the 
savings provided are internally consistent. 
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5.3 Free Ridership Based Attribution Report Recommendations 
The following recommendations are summarized from the 2018 Free Ridership Based Attribution study 
finalized in 2020. This study pertained only to the custom programs. The entire report is included in 
Appendix R. 

Table 5-8. Energy savings and program performance recommendations 

# 
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Primary Beneficial 
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1 

FR based attribution in 
some segments of the 
utilities’ programs is low 
and variable 

Evaluate free ridership for the programs 
annually and couple the free ridership 
evaluation with process evaluation 

       

2 

Relative precision targets 
were not met for some 
targeted segments. 

Error ratios from this report should 
inform sample design for future 
evaluation. 

Response rates from this report should 
inform the size of the backup sample 
for future evaluation. 

       

3 

FR based attribution for 
the programs came 
primarily through 
acceleration  

Align the program design with 
cumulative net goals 

       

4 

Some customers receive 
funding from multiple 
third-party sources 

Consider the potential effect of multiple 
third-party incentives on free ridership 

       

5 

Projects with very long 
and very short simple 
payback periods often 
have high free ridership. 

Consider establishing a policy that 
defines an eligibility floor and cap based 
on simple payback period for energy 
efficiency projects. 
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Energy Savings and Program Performance Applies to 
Primary Beneficial 

Outcome 

Finding Recommendation U
n

io
n

 

En
b

ri
d

g
e 

Ev
al

u
at

io
n

 

R
ed

u
ce

 C
os

ts
 

In
cr

ea
se

 S
av

in
gs

 

C
u

st
om

er
 S

at
is

fa
ct

io
n

 

D
ec

re
as

e 
R

is
k 

6 

Union’s Large Volume 
program has a very low FR 
based attribution. 

Consider the high free ridership within 
the context of the cost effectiveness of 
the program. High free rider programs 
can still deliver meaningful cost-
effective net savings. 

       

Conduct a process evaluation to 
improve Large Volume influence on 
customer projects 

       

7 

Vendor attribution 
increased program 
attribution significantly for 
the Enbridge Commercial 
and Multifamily Segments 

Consider expanding approaches to 
market for other programs that 
leverage third-party vendors. 

       

8 

Union Agriculture FR based 
attribution is the highest 
among the Union 
programs. 

Continue the proactive approach to 
DSM marketing in this sector. 

       

9 

The assumption for “never 
would have implemented” 
has a significant effect on 
free ridership based 
attribution. 

Consider studying the typical planning 
horizons for each of the customer 
segments. 

       

10 

The treatment of efficiency 
in the scoring has a 
relatively small effect free 
ridership based 
attribution. 

Consider simplifying the efficiency 
question sequence in future research to 
reduce survey length. 
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11 

The current Lifecycle Net 
Savings method of free 
ridership based attribution 
has a large effect on free 
ridership based attribution 

Continue to use the Lifecycle Net 
Savings method as long as the primary 
metrics for the program are based on 
Cumulative gas savings. 

       

 

5.3.1 Energy Savings and Program Performance 

1. Finding: FR based attribution in some segments of the utilities’ programs is low and variable.   

Recommendation: Consistent annual evaluation of free ridership coupled with process evaluation will 
help identify specific ways for each program to manage and reduce free ridership. Consistent 
measurement of free ridership early in the next DSM framework can help Enbridge and stakeholders to 
understand what is working to drive net savings and provide lessons for continuous improvement. 

Outcome: Effective free ridership management will allow the programs to increase their net savings 
significantly in future years. 

2. Finding: Relative precision targets were not met for some targeted segments. Error ratios from the 
evaluation were as high or higher than in the 2015 study and response rate was lower. 

Recommendation 1: Error ratios from the results provided in this report should be used to inform 
sample design for future evaluation years. 

Outcome 1: Better defined error ratios for the measures in the programs will allow more efficient 
sample design for future evaluations, improving precisions and reducing costs. 

Recommendation 2: Response rates from this evaluation should be considered in planning the amount 
of backup sample required for future studies. 

Outcome 2: A larger backup sample will provide more assurance of meeting sampling targets if 
response rates continue to be lower than in previous years. Approaches to increase response rates 
should be considered. 

3. Finding: FR based attribution for the programs came primarily through acceleration rather than changes 
in efficiency or quantity. Acceleration is less valuable to programs that are seeking to meet cumulative 
net goals, because savings often drop after the acceleration period is over. Acceleration periods tend to 
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be considerably shorter than the estimated useful life (EUL) of a measure and thus the partial FR based 
attribution that results is low relative to cumulative gross savings.  

Recommendation: To align the programs with cumulative net goals, the utilities should seek to:  

 Continue promoting long life measures and consider discontinuing promotion of short-lived 
measures 

 Proactively upsell equipment purchases from standard to efficient products 
 Stop providing incentives for standard efficiency products even in non-replace on burnout 

situations 
 Target hard to reach customers who have not participated in the past 
 Continue to identify unique solutions that save energy at customer plants 
 Expand promotion of energy efficiency measures with low market penetration (such as heat 

reflector panels) 
 motivate customers to increase the scope of their projects. Some options include multi-measure 

bonuses or escalating incentive structures that pay more for doing more. 
 Adopt lessons learned from the Enbridge Commercial and Multifamily approach to market, working 

proactively with vendors 
 Increase focus on promoting novel energy saving solutions to industrial customer problems. 

Several customers indicated that the project would not have happened without the utility because 
Union or Enbridge identified a solution that they had not considered 

Outcome 1: Focusing on proactive sales rather than reactive will help increase FR based attribution. 

Outcome 2: Effective free ridership management will allow the program to increase net savings 
significantly in future years. 

4. Finding: Some customers receive funding from multiple third-party sources (eg. IESO, municipalities, 
national and provincial carbon abatement programs/cap and trade), to complete the same energy 
efficiency measure. Both parties may claim the same changes in energy use, resulting in overlap when 
aggregated across fuels at the provincial level. 

Recommendation: Develop policies to collaborate across electric and gas projects to avoid double-
counting fuel savings and increases from energy efficiency measures. 

Outcome: More accurate energy and carbon savings estimates across the province. 

5. Finding: Projects with very long and very short simple payback periods often have low FR based 
attribution. However, from a customer service standpoint, it may be difficult for utilities to deny 
incentives to customers unless they have pre-established rules to point to.  

Recommendation: Consider establishing a policy that defines an eligibility floor and cap based on 
simple payback period for energy efficiency projects. 

Outcome: The rule will give utilities a guideline to restrict the program to projects that are more likely 
to result in FR based attribution. It will also allow the utilities to reject potentially poor projects without a 
large effect on customer satisfaction. 

6. Finding: Union’s Large Volume program has a very low FR based attribution.  
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Recommendation 1: FR based attribution is one metric with which to judge a program, but low-cost 
programs with high savings totals and high free ridership can still deliver significant volumes of cost-
effective savings. The Union Large Volume has low program costs relative to the net CCM saved. The 
program still provides cost effective net savings despite having low FR based attribution. 

Recommendation 2: This evaluation did not include a process evaluation. Union should consider 
conducting a process evaluation focused on how to reduce the rate of free ridership. Three options that 
the Union might consider are:  

 Consider the benefit-cost of eliminating maintenance and like-for-like measure replacements, as 
they are associated with high free ridership.  

 Use an application process that includes a committee review that can reject free rider projects. 
This option has been successful for government run programs, but would likely prove hard for 
utilities to manage as it can negatively affect customer satisfaction  

 Develop clear payback criteria such as “initial payback must be longer than X years and the 
incentive paid must reduce payback below Y years.” This has the advantage of being a rule that 
account representatives can explain when talking to customers.  

 Consider the non-energy benefits realized by the customer when approving projects under a FR 
based attribution criterion. The non-energy benefits of many projects in the large industrial 
segment often large compared to the energy saving benefits, so simple payback criteria will not 
eliminate all free rider projects. Promote awareness of this issue among the implementation team. 

Outcome: Effective free ridership management may allow the program to increase its net savings 
significantly in future years. 

7. Finding: Vendor attribution increased attribution significantly for the Enbridge multifamily program and 
moderately for the Enbridge commercial program. Participants of all programs indicated vendor 
involvement at key decision-making junctures, suggesting that if Enbridge and Union are able to 
influence vendor recommendations, there may be an opportunity to increase indirect influence on 
participants in all segments.  

Recommendation: The utilities should consider what lessons can be learned from the Enbridge 
multifamily approach to market that is applicable to other segments. All segments may have 
opportunities to leverage third-party vendors. A process evaluation that includes vendor interviews 
might uncover specific opportunities and approaches that would help in transferring the Enbridge 
multifamily lessons to other segments.  

Outcome: Effective leveraging of vendors could both increase FR based attribution and program uptake. 

8. Finding: Union Agriculture FR based attribution is the highest among the Union programs. Customers 
reported that Union account representatives recommended novel solutions for specific problems and 
appear to be a conduit for disseminating information on best practices. 

Recommendation: Continue the proactive approach to DSM marketing in this sector. Union appears to 
be playing a role in reducing information barriers which is leading to increased uptake of energy 
efficiency measures in this growing sector.  

Outcome: Effective leveraging of vendors could both increase FR based attribution and program uptake. 
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9. Finding: The sensitivity testing shows that the assumption for “never would have implemented” has a 
significant effect on free ridership based attribution. 

Recommendation: Consider studying the typical planning horizons for each of the customer segments 
to verify if the 2 year or 4 year assumptions are consistent with participating Ontario businesses in each 
segment. 

Outcome: More accuracy and confidence in free ridership based attribution results. 

10. Finding: The sensitivity testing shows that the treatment of efficiency in the scoring has a relatively 
small effect free ridership based attribution. 

Recommendation: Consider simplifying the efficiency question sequence in future research to reduce 
survey length. 

Outcome: Reduced customer burden during interviews. 

11. Finding: The sensitivity testing shows that the current Lifecycle Net Savings method of free ridership 
based attribution has a large effect on free ridership based attribution relative to the simpler Year 1 Net 
Savings method. 

Recommendation: Continue to use the Lifecycle Net Savings method as long as the primary metrics 
for the program are based on Cumulative gas savings. 

Outcome: More accurate estimates of cumulative net savings for the programs. 
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5.4 Commercial & Industrial Prescriptive Program NTG 
Verification Recommendations 

The following recommendations are summarized from the 2017 C&I Prescriptive study finalized in 2019. The 
entire report is included in Appendix S. 

Table 5-9: 2017 C&I Prescriptive Program Verification: Findings & Recommendations 

Finding Recommendation Applicable Entity 

Free ridership levels for Enbridge 
ranged from 38% to 92% and from 
50% to 93% for Union. 

The utilities should consider evaluating 
free ridership for the programs annually 
and consider coupling the free ridership 
evaluation with process evaluation to 
better understand how the utilities are 
influencing the vendors and their 
outreach to the end-users. 

Enbridge & Union 

Both utilities had high ex-post gross 
realization rates, implying that the 
utilities are accurately estimating the 
ex-ante savings based on the measure 
sub-docs and/or the TRM.  

GRRs were close to 100.00% for all 
evaluated Priority Measure Groups; no 
action recommended. 

Enbridge & Union 

There was no participant spillover for 
either utility.  

The utilities should work with the 
vendors to find out their protocol on 
recommending the installation of 
program measures at customers’ 
facilities. This would enable the utilities 
to better understand the influence the 
programs have on the customers’ 
behavior, especially in the context of 
spillover.  

Enbridge & Union 

The utilities should also consider 
conducting a market study to quantify 
any nonparticipant spillover, contingent 
on EAC and EC consideration. 

Union could benefit from investing in a 
modern program tracking database 
with document storage capabilities as 
most of the participant and vendor 
contact information had to be 
extracted by the verification team. 

Digitize and file project documentation 
for all projects as they are completed 
and paid during project closeout. 

Union; however, it 

must be noted that 

Union has indicated 

the presence of an 

online tracking 

database for their 

2018 programs 

Track contacts associated with projects 
in the program tracking database. 

Strongly consider investing in relational 
program tracking databases.  
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Finding Recommendation Applicable Entity 

Vendor surveys had very low response 
rates 

Incentives to complete survey 
Enbridge & Union 

and Verification 

Team 

Recommendation for Utility to 
communicate with vendors regarding 
the importance of this evaluation step 
during future NTG studies 

Participants were generally receptive in 
responding to surveys. The response 
rate for participants was around 50% 
for the first few months. After the first 
wave of customers were contacted, the 
more difficult corporate customers and 
unresponsive customers were 
attempted to be reached. By the end, 
after many attempts and exhausting 
the sample, the overall response rate 
was about 30% overall for 
participants. 

Incentives to complete survey 

Enbridge & Union 

and Verification 

Team 

Recommendation for utilities to 
communicate with customers about the 
importance of this evaluation steps 
during future NTG studies 

Scoring methodology for participant’s 
responses to efficiency questions 
“between standard and high” was 
sometimes not clear. 

This item should be re-visited during 
subsequent NTG studies contingent on 
EAC and EC discussion. One alternative 
is that if a respondent indicates that 
they would have used an efficiency 
between standard and high without the 
program, but cannot answer the follow 
up question of the efficiency level they 
would use, instead of taking the 
average “between standard and high” 
responses for the measure, use the 
scoring for “standard efficiency” 
instead. The logic behind this is that if 
the customer does not know the 
efficiency level, it is likely that they 
may not have equipment at this 
efficiency.  

Verification Team 
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6 APPENDICES 

 Glossary of Terms and Key Concepts 

Adjustment factor  The adjustment factors are ratios of savings that allow evaluation findings from 
a sample of projects to be applied to and “adjust” the population of program 
savings. Realization rates and ratios are other common terms. 

Attribution The portion of a program’s verified energy savings that the utility influenced, 
including the effects of free ridership and spillover. When multiplied by the 
utility’s claimed savings, the attribution ratio produces the volume of energy 
saved as a result of program implementation. 

Baseline, base case Energy use or equipment in place if the program measure had not been done 

Building envelope Exterior surfaces (e.g., walls, windows, roof, and floor) of a building that 
separate the conditioned space from the outdoors.  

Capacity expansion 
(CE) 

Measure that allows the customer to increase production or productivity 

CCM Cumulative Cubic meters (cumulative m3) 

Code Measure required by regulations for safety, environmental, or other reasons 

C&I Commercial and Industrial 

Cost Effectiveness Ratio of the net present value of the stream of benefits to the stream of costs 
for a given set of measures, programs, or portfolios. Two primary cost 
effectiveness ratios are calculated, PAC and TRC+. 

Custom Project Savings 
Verification (CPSV) 

Activities related to the collection, analysis, and reporting of data for purposes 
of verifying gross custom program savings impacts.  

Customer - Enbridge Unique customers can be identified based on the account number and the 
contact information provided by Enbridge. A customer may have multiple site 
addresses, decision makers, account numbers, and utilities. Customers can 
only be identified for records for which we received contact information (i.e. 
records associated with account number that have measures in the sample or 
backup sample).  

Customer - Union Unique customers can be identified based on the customer ID and the contact 
information provided by Union. A customer may have multiple site addresses, 
decision makers, customer IDs, and utilities. Customers can only be identified 
for records for which we received contact information (i.e. records associated 
with customer ID that have measures in the sample or backup sample). 

Demand side 
management (DSM) 

Modification of customer demand for a product (in this case, energy) through 
various methods such as financial incentives, education, and other programs 

Early replacement (ER) Measure that replaces a piece of equipment that is not past its expected useful 
life and is in good operating condition 

Domain Grouping of like projects. A domain may be defined as projects within a specific 
sector or a category of measure types, end uses or other criteria. 

Dual Baseline Savings calculation approach which addresses or combines the savings 
associated with early replacement and the savings after the early replacement 
period. 

Early replacement 
Period (ER Period) 

Years that the existing equipment would have continued to be in use. This is 
the same as remaining useful life, or RUL. 

Energy Advisors Energy Advisors are utility and/or program staff who provide information to 
customers about energy saving opportunities and program participation. This 
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term includes, but is not limited to, Enbridge’s Energy Solutions Consultants 
and Union’s Account Managers 

Expected useful life 
(EUL) 

The length of time that a measure is expected to provide its estimated annual 
savings. EUL is a function of equipment life and measure persistence. 

Ex ante Program claimed or reported inputs, assumptions, savings, etc. 

Ex post Program inputs, assumptions, savings, etc. which are verified after the claimed 
savings are finalized. Does not include assessment of program influence. 
Synonym for verified gross savings. 

Free rider A customer who would install the same energy efficiency measure without 
intervention from the utility. 

Free ridership The portion of a program’s verified energy savings that would naturally occur 
without intervention from the utility. 

Free ridership based 
attribution 

The portion of a program’s verified energy savings that the utility influenced if 
one only considers free ridership and not spillover. Free ridership based 
attribution is the complement of free ridership.  
(free ridership based attribution = 100% - free ridership) 

Gross savings Gross savings are changes in energy consumption and/or demand directly 
associated with projects incented by the utilities, regardless of reasons for 
participation (savings relative to baseline, defined above) 

In situ Existing measure, conditions, and settings 

Incentive An incentive is a transfer payment from the utility to participants of a DSM 
program. Incentives can be paid to customers, vendors or other parties.  

Incremental cost The difference in purchase price (and any differences in related installation or 
implementation costs), at the time of purchase, between the efficient measure 
and the base case measure. In some early retirements and retrofits, the full 
cost of the efficient technology is the incremental cost.  

Industry standard 
practice (ISP) 

Common measure implemented within the industry 

Input assumptions Assumptions such as operating characteristics and associated units of resource 
savings for DSM technologies and measures 

Lifetime cumulative 
savings 

Total natural gas savings (CCM) over the life of a DSM measure. Can be 
claimed, gross, or net. Sometimes referred to as just “cumulative” or “lifetime.”  

Maintenance (Maint.) Repair or maintain, restore to prior efficiency 

Measure A technology, practice, or behavior that, once installed or operational, results in 
a reduction in energy use. 

Measure – Enbridge Measures are identified in the tracking data as a unique combination of project 
ID and measure ID. Multiple measures may belong to the same project.  

Measure – Union Measure refers to a project ID and line ID in the tracking data. Multiple 
measures may belong to the same project.  

Measurement and 
Verification (M&V) 

Verification of savings using methods not including attribution/free ridership 
assessment. 

Metric Metrics used within OEB Order and Decision to describe program achievement 
units.  

MF Multifamily (multi-residential).  

New construction (NC) New buildings or spaces 

Non-early replacement 
period (non-ER period) 

Years after the ER period up to the EUL 
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Normal replacement 
(NR) 

Measure that replaces a piece of equipment that has reached or is past its EUL 
and not in good operating condition 

Persistence The extent to which a DSM measure remains installed, and performing as 
originally predicted, in relation to its EUL 

Program Programs as listed within the OEB Decision and Order.  Generally sub-units of 
Scorecards; for example, Commercial and Industrial Prescriptive Program 
within the Resource Acquisition Scorecard. 

Program evaluation Activities related to the collection, analysis, and reporting of data for purposes 
of measuring program impacts from past, existing, or potential program 
impacts 

Program spending Amount spent for implementation of programs, not including portfolio 
overhead.  This value can be divided into spending for program measures and 
incentives, as well as program specific overhead. 

Project - Enbridge Projects are identified in the tracking data based on the project ID. A project 
may have multiple measures as indicated by measure IDs in the current data 
tracking system.  

Project – Union Projects are identified in the tracking data based on project ID. A project may 
have multiple measures as indicated by line IDs in the current data tracking 
system. 

Remaining useful life 
(RUL) 

The number of years that the existing equipment would have remained in 
service and in good operating condition. This is the same as ER Period. 

Realization Rate A combination of adjustment factors, which represents ratios between two 
savings values. For example, the final realization rate is the ratio between 
evaluated savings and program claimed savings. 

Replace on burnout 
(ROB) 

Measure that replaces a failed or failing piece of equipment 

Retrofit add-on (REA) Measure reduces energy use through modification of an existing piece of 
equipment  

Rounding guidelines The EC used the following rules for rounding values in terms of achievements, 
spending and budgets, targets, and adjustments. 

Variable Rule Example 
PY Achievement - 
large numbers 

Rounded to 0 digits beyond 
decimal. π*1000=3141.00000 

PY Achievement - 
percentages 

Rounded to 4 significant 
digits 2/3 = 66.66% or .66660000 

Spend and budget Rounded to dollar $100.66 = $101.00 

Target 

Rounded same as inputs 
(large numbers or 
percentages) 

See above 

Adjustments 

Rounded same as inputs 
(large numbers or 
percentages) 

See above 
 

Scorecard A scorecard allows for multiple different kinds of metrics such as cumulative 
natural gas savings and/or participants enrolled to be used simultaneously to 
measure annual utility performance. Each utility has a scorecard identified for 
each program year, which can be found in the Ontario Energy Board Decision 
and Order EB-2015-0029/EB-2015-0049.  

Scorecard Achievement The verified value for program-specific metric targets (CCM, applications, etc.) 
of each scorecard identified by the Annual Scorecard. This is the value that is 
verified as the achieved value by the Annual Verification report and used for 
calculation of the shareholder incentive. 
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Shareholder Incentive As part of the current DSM Framework, an annual performance incentive is 
available to the gas utilities in the event program performance is at or above 
75% of the OEB-approved targets. The shareholder incentive is in place to 
motivate the gas utilities to pursue natural gas savings and recognize 
exemplary performance as DSM program delivery is not mandatory. Each gas 
utility is eligible to receive a total annual maximum shareholder incentive of 
$10.45M; 40% of the shareholder incentive (or $4.2M) is available if the utility 
achieves a scorecard weighted score of 100%; the remaining 60% (or $6.3M) 
is available for performance beyond 100% up to 150%. 

Site Sites are identified based on unique site addresses provided by Union and 
Enbridge through the contact information data request. A site may have 
multiple units of analysis, measures, and projects. Sites can be identified by 
the evaluation only for records for which we receive contact information – i.e. 
records associated with account number (EGD) or customer ID (Union) that 
have projects in the sample or backup sample.  

Spillover Energy savings that occur as a result of the utility’s intervention, but are not 
part of the utility’s verified savings.  

System optimization 
(OPT) 

Improve system or system settings to exceed prior efficiency 

TRM “Technical Reference Manual” – Generally accepted acronym and term for 
document that identifies standard methodologies and inputs for calculating 
energy savings. 

TSER Telephone Supported Engineering Review 

Unit of Analysis – 
Enbridge 

The level at which the data are analyzed, which in 2017 is a “measure” or sub-
project level for Enbridge. 

Union Influence Factor Factor applied by Union to a small number of projects. The factor reduces ex 
ante (claimed) savings to account for anticipated partial free ridership. 

Unit of Analysis - Union The level at which the data are analyzed, which in 2017 is a project for Union. 
A project is equivalent to a measure for Union as the database did not have a 
sub-project level. 

Vendors Program trade allies, business partners, contractors and suppliers who work 
with program participants to implement energy saving measures 
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 Evaluation Background 

Enbridge and Union deliver energy efficiency programs under the Demand Side Management Framework for 
Natural Gas Distributors (2015-2020)21 developed by the OEB. For the 2015 program year, both utilities 
“rolled-over” their 2014 plans into 2015 to allow them a smooth evolution into the new DSM framework. For 
the 2016 program year (and continuing into 2017), the new framework was implemented, resulting in 
changes to the programs offered, as shown in Table 6-1. Programs included in the plan and offered by the 
utilities are marked with a check, those in the plan but not offered by the utilities are marked with an X.  

Table 6-1. DSM programs offered 2015-2017* 

Scorecard Program Name 2015 2016 2017 

Enbridge 

Resource Acquisition 

C&I Custom    
C&I Direct Install    
C&I Prescriptive    
Comprehensive Energy Management  ❌ ❌ 
Energy Leaders Initiative    
Home Energy Conservation    
Residential Adaptive Thermostats    
Run-it-Right (CCM)    
Small Commercial New Construction  ❌ ❌ 

Low Income 
Low Income Multi-Residential     
Low Income New Construction    
Home Winterproofing    

Market Transformation 

Commercial Savings by Design    
Residential Savings by Design    
School Energy Competition    
Run-it-Right (Participants)    
Comprehensive Energy Management    

Home Labelling Home Labelling    
Union 

Resource Acquisition 

C&I Custom    
C&I Direct Install    
C&I Prescriptive     
Energy Savings Kit    
Home Reno Rebate    

Low Income 

Home Weatherization    
Furnace End-of-Life    
Multi-Family (Social and Assisted)    
Multi-Family (Market Rate)    
Indigenous    
Affordable Housing Conservation    

Large Volume Large Volume    

Market Transformation 
Optimum Home    
Commercial New Construction    

Performance Based 
RunSmart    
Strategic Energy Management   ❌ 

* =Offered and reported ❌=Offered but no metrics reported 

 
21 EB-2014-0134 
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While the program mix remained stable from 2016-2017, there were changes in the scorecards in 2017 
which resulted in changes to the metrics evaluated, as shown in Table 6-2. 

Table 6-2. Energy efficiency metrics – 2016 and 2017 

Scorecard Metric 2016 2017 

Enbridge 

Resource 
Acquisition 

Large Volume Customer Savings (CCM)   
Small Volume Customer Savings (CCM)   
Deep Savings Participants (Homes)   

Low Income 

Home Winterproofing (CCM)   
Low Income Multi-Residential (CCM)   
Low Income New Construction – Project Applications   

Market 
Transformation 

Commercial Savings by Design – Sites Built   
Commercial Savings by Design – New Developments   
Comprehensive Energy Management – Participants   
Residential Savings by Design – Builders   
Residential Savings by Design – Homes Built   
Run-it-Right – Participants   
School Energy Competition - Schools   

Union 

Resource 
Acquisition 

CCM   
Home Reno Rebate - Participants   

Large Volume CCM   

Low Income 

Single Family CCM   
Multi-Family Social & Assisted CCM   
Multi-Family Market Rate CCM   

Market 
Transformation 

Commercial New Construction - New Enrolled Developments   
Optimum Home - % of Homes >20% above OBC   
Optimum Home - Builders   
Optimum Home - Prototype Homes Built   

Performance 
Based 

RunSmart - Participants   
RunSmart - Savings %   
Strategic Energy Management - Participants   
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The OEB hired the EC team to develop an overall evaluation, measurement, and verification (EM&V) plan 
and lead an annual verification of the reported utility DSM savings and scorecard achievements. This report 
is a result of that annual verification. 

Under the 2017-2018 EM&V plan, a DNV GL-led team of DNV GL and Dunsky completed:  

 A study measuring the free ridership within the custom projects22 implemented in the 2018 program 
year23 

 A study verifying the custom project savings (CPSV) during the 2017 and 2018 program years24 

 A study verifying the prescriptive project savings from prescriptive projects implemented in the 2017 
program year25 

This report includes or applies the results of those studies. It also applies the results of the following, 
previously completed studies: 

 Michaels’ Energy study of custom measure lives, completed in May 2018.26  

 DNV GL’s study of the spillover resulting from the implementation of custom projects during the 2013-
2014 program years, completed in May 2018.27   

Both previously-completed studies affect the lost revenue or DSM shareholder incentive for the 2017 
program year. 

The prescriptive project savings verification also measured the free ridership within and spillover resulting 
from prescriptive projects implemented in the 2017 program year.28 Per the OEB Decision and Order, the 
free ridership and spillover adjustments only apply prospectively from the time the study was completed. As 
the study was finalized in 2019, those adjustments will apply to the 2019 LRAM results and the 2020 
program results but will not apply to the 2017 program.  

 

 
22 Low Income custom projects were not included in the NTG study. 
23 2018 Natural Gas Demand Side Management Free-ridership Evaluation, DNV GL for the Ontario Energy Board, December 27, 2019 
24 2017-2018 Natural Gas Demand Side Management Custom Savings Verification, DNV GL for the Ontario Energy Board, December 26, 2019 
25 2017 C&I Prescriptive Verification: Final Report – Measurement of NTG Factors and Gross Savings Verification, Itron for the Ontario Energy Board, 

June 7, 2019 
26 Final Report: Custom Measure Life Review, Michaels Energy for the Ontario Energy Board, May 10, 2018 
27 CPSV Participant Spillover Results, DNV GL for the Ontario Energy Board, May 23, 2018 
28 2017 C&I Prescriptive Verification: Final Report – Measurement of NTG Factors and Gross Savings Verification, Itron for the Ontario Energy Board, 

June 7, 2019 



 

 

DNV GL – www.dnvgl.com  Page 68 
 

 Metric Verification Activities 

To verify the metric achievements, the EC conducted the activities outlined in Table 6-3 and Table 6-4. The 
utilization of each activity depends on the “type” of measure being reviewed. DNV GL defined four different 
types of measures, listed below. A single program or scorecard metric may have more than one type of 
measure.  

• Prescriptive (P): Prescriptive gas savings measures are those where all savings inputs can be 
identified in the technical resource manual (TRM). This includes not only the prescribed savings but also 
additional prescribed inputs such as expected useful life (EUL) and free ridership rates. 

• Custom (C): Custom gas savings measures are those gas measures of equipment or actions (tune up, 
process) which are not prescribed by the TRM. Examples include measures verified as part of the CPSV 
process as well as non-prescribed programs like Run-it-Right or Energy Leaders. 

• Whole Home (W): Whole home savings are savings calculated using home modelling software 
(HOT2000). 

• Other (O): In addition to direct gas savings measures, the scorecards recognize additional metrics, 
such as the number of enrolled participants, new developments, or schools in a program or the 
percentage of homes built by a participating builder achieving certain efficiency levels. 

Activities to verify the measures fall into three general categories. As previously stated, the utilization of 
each method is determined by the measure type. 

 Tracking Confirmation: Confirmation that the data and calculations within the submitted tracking data 
accurately contribute to scorecard metrics. 

 Prescriptive measures: For prescriptive savings measures, the EC confirmed measure-level 
inputs were appropriately applied from the TRM where appropriate (such as free ridership ratio 
and savings per unit), then recalculated gross and net savings based on those inputs to verify 
the recorded net savings for a census of measures.   

 Custom measures: The EC used the results of the custom project savings verification, free 
ridership, and spillover studies conducted through separate processes. 

 Whole Home and Other measures: The EC confirmed that tracking records matched utility-
reported achievement. Additional verification took place in other activities. 

 Desk Review: File review of utility-provided documentation to verify whether the achievements in the 
tracking data were actually realized. Unless specifically mentioned otherwise, desk review methods were 
similar to those used in the prior verification.  

 Whole Home: Desk review included tasks such as review of energy software (HOT2000) 
modelling records for whole home programs. 

 Other: For scorecards with Other metrics, program achievements such as customer participation, 
eligibility for participation, and developer homes were evaluated using program records specific 
to each scorecard, program, and metric.   

Table 6-3 and Table 6-4 identify the measure types within each scorecard and program as well as the 
method used to evaluate that program, corresponding with the measure type. 
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Table 6-3. 2017 Annual verification activities by program: Enbridge 

            Program Measure 
Types 

Confirm 
Tracking 

Apply 
Factors 

Desk 
Review 

Resource Acquisition 

C&I Custom   C           

C&I Direct Install P         

C&I Prescriptive P              

Comprehensive Energy 
Management No 2017 activity reported 

Energy Leaders Initiative*   C           

Home Energy Conservation P     W   O    

Residential Adaptive 
Thermostats P              

Run-it-Right    C          

Small Commercial New 
Construction No 2017 activity reported 

Low Income 

Home Winterproofing P     W      

Multi-Residential  P  C           

New Construction           O    

Market Transformation 

Commercial Savings by 
Design           O    

Comprehensive Energy 
Management            O    

Residential Savings by 
Design           O    

Run-it-Right            O    

School’s Energy Competition           O    

*Energy Leaders measures in 2017 were custom (non-prescriptive CCM savings) measures not evaluated by the CPSV evaluation, but through the AV 
process.   
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Table 6-4. 2017 Annual verification activities by program: Union 

Program Measure 
Types 

Confirm 
Tracking 

Apply 
Factors 

Desk 
Review 

Resource Acquisition 

C&I Custom      C     

C&I Direct Install P   C           

C&I Prescriptive P              

Home Reno Rebate P      W  O    

Large Volume Large Volume  P   C           

Low Income 

Indigenous P      W  O    

Furnace End-of-Life  P              

Home Weatherization P      W  O    

Multi-Family Social & 
Assisted P    C           

Multi-Family Market Rate P    C           

Market Transformation 
Commercial New 
Construction          O     

Optimum Home           O    

Performance-Based 
RunSmart           O    

Strategic Energy 
Management No 2017 activity reported 

 

Desk reviews required for Whole Home and Other measures require additional information beyond what is 
provided in tracking documents. For example, the EC requested HOT2000 files and other documentation to 
confirm participation and eligibility for a sample of relevant participants in the Home Energy Conservation, 
Home Reno Rebate, Winterproofing, and Home Weatherization programs. Table 6-5 and Table 6-6 show the 
number of records for which the EC requested additional documentation.  

Table 6-5. Desk Review Sample: Enbridge 

 Program Additional Sample for Desk Review 

Resource Acquisition 
Energy Leaders Initiative Census 

Home Energy Conservation 30 Randomly Selected Homes 

Run-it-Right  10 Randomly Selected Projects 

Low Income 
Home Winterproofing 30 Randomly Selected Homes 

New Construction Census 

Market Transformation 

Commercial Savings by Design  
5 Randomly Selected Sites 

Comprehensive Energy Management  Census 

Residential Savings by Design 
5 Randomly Selected Builders 

5 Randomly Selected Homes 

Run-it-Right  Census 

School’s Energy Competition Census 
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Table 6-6. Desk Review Sample: Union 

   Program  Additional Sample 

Resource Acquisition Home Reno Rebate 30 + 125 Randomly Selected Homes 

Low Income 
Home Weatherization 30 Randomly Selected Homes 

Indigenous Census 

Market Transformation  
Optimum Home 

Census of Builders 

Census of Homes Built 

Commercial New Construction 5 Randomly Selected Sites 

Performance-Based RunSmart Census 
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 Changes from 2016 Evaluation 

Changes between the 2016 and 2017 program year verifications include: 

 Programs not previously executed: Three programs were implemented/executed in 2017 that 
had not been in 2016. These programs were evaluated for the first time in this verification:29 

─ Union C&I Direct Install  
─ Union Indigenous  
─ Union Commercial New Construction 

 New scorecard metrics:  There were three new metrics in 2017 that were not part of the 2016 
Scorecards. 

─ Union’s Market Transformation: The 2016 Optimum Home metric measured the percentage 
of homes built by participating builders that exceeded Ontario Building Code 2012 by 20% or 
more. This metric was replaced by two other metrics, which measure the number of regional top 
10 builders participating in the program and the percentage of participants with prototype 
homes built, as shown in Figure 6-1. 

Figure 6-1. Union Gas 2016 and 2017 Optimum Home Metrics 

 

─ Union’s Performance Based Metrics: The Performance Based scorecard added a new metric 
for2017, which is the savings percentage for the RunSmart program, highlighted in Figure 6-2. 

 
29 Enbridge’s Small Commercial New Constriction and Comprehensive Energy Management programs under the Resource Acquisition Scorecard as 

well as Union’s Strategic Energy Management program under the Performance-Based Scorecard did not have any activity in 2017. As such, no 
evaluation 2017 activities were conducted for those programs 
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Figure 6-2. Union Gas 2016 and 2017 Performance Based Scorecard Metrics for the RunSmart 
Program 

 

 Changes to evaluation sample sizes  

─ Whole home programs: Sample sizes for the Whole Home programs (Resource Acquisition and 
Low Income) for both utilities were increased to 30 homes each as the initial sample; Union’s 
Home Reno Rebate program ultimately required a sample of 155 total homes to achieve the 
required relative precision necessary for evaluation. 

─ “By Design” or “Optimum” programs: Sample sizes for the Commercial Savings by Design 
and Residential Savings by Design increased to five contractors and five sites each. The 
Optimum Home program increased to a census of participants. 
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 Summary of Verification Adjustments 

Table 6-7. and Table 6-8. provide a combined summary of metrics for Enbridge and Union, respectively. 
These tables show where the EC made adjustments of greater than 1% from the utility reported values. 

Table 6-7. Enbridge Metrics with Verified Value Greater than 1% Different from Reported 

Programs Metrics >1% Difference? 

Resource Acquisition 

Home Energy Conservation (HEC) 

Large Volume 
Customers CCM 

 

Residential Adaptive Thermostats  

Commercial & Industrial Custom    
Commercial & Industrial Direct Install  

Commercial & Industrial Prescriptive    
Comprehensive Energy Management  

Energy Leaders (Pilot)    
Run-it-Right  

Small Commercial New Construction  

Home Energy Conservation (HEC) 

Small Volume 
Customers CCM 

 

Residential Adaptive Thermostats    
Commercial & Industrial Custom    
Commercial & Industrial Direct Install  

Commercial & Industrial Prescriptive    
Comprehensive Energy Management  

Energy Leaders (Pilot)  

Run-it-Right  

Small Commercial New Construction  

Home Energy Conservation (HEC) HEC Participants  

Low Income 

Home Winterproofing LISF (CCM)  

Low Income Multi Residential LIMR (CCM)    
Low Income New Construction LINC Applications  

Market Transformation  

School Energy Competition SEC Schools  

Run-it-Right RiR Participants  

Comprehensive Energy Management CEM Participants  

Residential Savings by Design 
RSBD Builders    
RSBD Homes  

Commercial Savings by Design CSBD Developments  
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Table 6-8. Union Metrics with Verified Value Greater than 1% Different from Reported 

Programs Metrics >1% Difference? 

Resource Acquisition 

C&I Custom 

RA (CCM) 

   
C&I Direct   

C&I Prescriptive    

Home Reno Rebate 
   

HRR Participants   

Large Volume 

Large Volume LV (CCM)    
Low Income 

Home Weatherization 

U-LISF (CCM) 

   
Furnace End-of-Life   

Indigenous    

Multi-Family 
LIMF-SA (CCM)     
LIMF-MR (CCM)    

Market Transformation  

Optimum Home 
OH Builders   

OH Homes   

Commercial New Construction CNC Developments   

Performance Based 

RunSmart 
RS Participants   

RS Savings %    
Strategic Energy Management SEM Participants   
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 Data and Documentation Requests 

There was officially one formal documentation request memo sent during the 2017 annual verification; a 
second formal request was planned but the formality was unnecessary. In practice, there was repeated 
back-and-forth between the EC and the utility teams with questions and follow-up information which 
functioned as second, third, and subsequent requests. Any back-and-forth is described in the individual 
program verification sections later in these appendices. This appendix shows the formal documentation 
request. The first is a copy of the memo sent on February 11, 2019. 

First Documentation Request 
Memo to:   Date: February 11, 2019 
Utility Staff   

  
Copied to: 
DNV GL and OEB staff 

Prep. By: DNV GL employee 
 

 

Ontario Gas Portfolio Data Request 
This memo formally requests anonymized program tracking data for all Enbridge30 and Union31 projects 
submitted as part of the program filings for the 2017 program year. It also requests additional reports, data, 
and other documentation to support the Evaluation Contractor’s (EC’s) verification of the 2017 program year 
impacts and scorecard achievements.   

The data request is in two parts: 

1. Tracking data 

a. Documentation that individually lists all projects/sites/builders/etc. not included in tracking 
data (e.g. list of Residential Savings by Design Homes), and any available operational and 
quality documentation, is requested to be delivered by Friday, February 22, 2019 

2. Non-Tracking data  

a. This request for a census of project files listed on pages 4-5 of this request is pending review 
and comments on the draft work plan, which is yet to be delivered to the EAC.  

b. Assuming the census review is approved, we are requesting documentation for all of the 
participants in the listed programs to be delivered by Friday, March 8, 2019 date. 

Tracking data requested 
The EC team is requesting the following items in association with the tracking data: 

 Tracking database including all individual measures and projects, for all programs. 

 Where program records are not included with tracking data, a copy of the spreadsheets or other 
documentation that confirms all ‘Other’ (non-CCM) metrics for Year 2017,  

 
30 Reporting of Enbridge Gas Distribution Inc.’s 2017 DSM Program Results (EB-2015-0245): 2017 Demand Side Management Draft Annual Report.  

December 14, 2018.  
31 Union Gas Limited (“Union”) – Demand Side Management (“DSM”) Program Evaluations – Draft 2017 Annual Report: 2017 Demand Side 

Management Draft Annual Report.  November 30, 2018. 
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o Spreadsheet documentation should include listing of all individual 
projects/homes/builders/etc. so that a random sample can be drawn and verifiably 
requested.   In previous years, initial documentation sometimes included a summary of 
projects instead of a listing of all individual projects/measures; this is intended to clarify that 
a full listing is needed for selecting sample. 

 Any available documentation of operational and quality assurance associated with the tracking 
database 

The programs/projects for which we are requesting 2017 tracking data are shown in Data Request Table 1. 
Please provide all anonymized records associated with the measures installed through these programs as 
part of the 2017 program year.  

Data Request Table 1: 2017 programs requested  

Union Programs Enbridge Programs 

Resource Acquisition Requested 

Home Reno Rebate Residential Home Energy Conservation 

Commercial & Industrial Prescriptive Residential Adaptive Thermostats 

Commercial & Industrial Direct Install Commercial & Industrial Prescriptive 

Commercial & Industrial Custom Commercial & Industrial Direct Install 

 Commercial & Industrial Custom 

 Run-it-Right  

 Comprehensive Energy Management 

 Small Commercial New Construction 

Large Volume Requested 

Large Volume   

Low Income Requested 

Home Weatherization Low Income Home Winterproofing 

Low Income Multi-Residential Housing Low Income Multi-Residential Housing 

Furnace End-of-Life Low Income New Construction 

Indigenous  

Market Transformation Requested 

Optimum Home Residential Savings by Design 

Commercial New Construction Commercial Savings by Design 

 School Energy Competition 

 Comprehensive Energy Management (CEM) 

 Run-it-Right  

Performance-Based Requested 

RunSmart  



 

 

DNV GL – www.dnvgl.com  Page 78 
 

 

The first step in the verification is to confirm that the provided tracking data matches the 
participant/measure counts and savings reported in the 2017 filings. To perform step one, the evaluation 
requires the database fields shown in Data Request Table 2. The names of the fields are indicative of the 
content and do not reflect the names that the utilities use in their tracking systems.  

Data Request Table 2: Minimum Database Fields Required for Matching Database to Utility Filings 

Required Database Field Field Description 

Measure ID Unique Identifier – smallest grain of analysis, a measure is a unique 
calculation within a project.  For example, 2 identical boilers at a 
single site would be one measure with a quantity of 2, while 2 
different boilers would be two separate measures 

Project ID Unique Identifier - project can include multiple measures at one site 
and at one time; typically projects affect a single account 

Account ID Unique Identifier - billing account 

Site ID Unique Identifier - unique to a facility or group of facilities at a 
location 

Customer ID Unique Identifier - customer may have multiple sites, multiple 
accounts 

Annual gross savings Gross savings per year for natural gas, electricity, and water (where 
applicable) 

Annual net savings Net savings per year for natural gas, electricity, and water (where 
applicable) 

Cumulative gross gas savings Gross savings over the lifetime of the measure for natural gas, 
electricity, and water (where applicable) 

Cumulative net gas savings Net savings over the lifetime of the measure for natural gas, 
electricity, and water (where applicable) 

Estimated useful life Lifetime of the measure 

Incentive amount Amount of financial incentive paid (may be multiple fields if more than 
one party received a financial incentive) 

Incentive type Participant Rebate, Grant, Vendor Rebate/Spiff, participant loan 

Program Year The program year in which the measure impacts are claimed 

Program The program under which the measure impacts are claimed 

Market segment Business type or rate class for C&I (both in separate fields are best) 
4-way single/multifamily by low income/market rate for residential 

Measure  Measure name, specific to and identifiable in the TRM 

Applied factors Factors such as the net-to-gross (NTG) or removal rates used for the 
program /measure in calculating net savings for the filing 

For prescriptive measures, the next step is to confirm the inputs and assumptions used in the savings 
estimates versus those required by the technical resource manual (TRM) or agreed-on prescriptive savings 
documentation applicable to the 2017 program year. This step is best completed on a measure level dataset, 
where each row in the tracking data conforms to a single measure defined in the TRM. The information 
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required for this task depends on the measures covered by the TRM and implemented by the programs. For 
the verification, the EC needs a tracking database which includes all of the site specific inputs required to 
estimate savings using the TRM. An example of the type of information required in the database for this 
process is shown in Data Request Table 3. This list is not comprehensive; please provide all necessary fields 
for calculating the prescriptive measure savings. 

Data Request Table 3: Example of the type of information required to verify prescriptive savings 

Example Database Field Verification Purpose 

Measure description Connects the tracking measure to the TRM 
measure to determine the per-unit savings. 

Quantity Identifies the number of units installed to produce 
the total measure savings. 

New or existing installation Connects the tracking measure to the appropriate 
savings value in the TRM. 

Measure TRM TRM descriptor used as basis for gross and net 
savings calculations 

Measure Capacity Capacity value necessary for determining savings 
(e.g. MBH for high efficiency boilers) 

Details of efficient equipment Connects the tracking measure to the appropriate 
savings value in the TRM. 

Base equipment Connects the tracking measure to the appropriate 
savings value in the TRM. 

Please provide tracking data for the programs identified in Data Request Table 1 which includes the fields 
listed in Data Request Tables 2 and 3, in addition to any similar or relevant fields that will aid in the 
verification.  

Data Recommendations 

In previous Natural Gas Demand Side Management Annual Verification Reports, the EC provided summary 
and program specific recommendations.  Most relevant to this request are those regarding data, including: 

 Deliver tracking data in a single flat file. 

 Include site-level information for all measures installed through the program. 

In addition, the EC again emphasizes the importance of anonymized records. 

Non-tracking data requested 
The EC team is requesting additional (non-tracking) data to support our verification of the 2017 program 
year impacts and scorecard achievements. In addition to the tracking data requested in the rest of this 
memo, we ask that Union and Enbridge send full project documentation for all programs where we will 
evaluate a census of participation. These programs include: 

 Enbridge Energy Leaders: Resource Acquisition program contributing to Large Volume and Small 
Volume CCM metrics. Please include all project documents, which will be used during a desk review 
to verify savings. 

 Enbridge Low Income New Construction: Low Income program and only program contributing 
to the Low Income Scorecard Metric of Low Income New Construction Applications. Please include 
full documentation required to verify the number of applications.   
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 Enbridge Comprehensive Energy Management (MT):  Market Transformation portion of the 
CEM program, with the metric of CEM Participants.  Please include all documentation required to 
verify both eligibility and participation in the CEM program. 

 Enbridge Run-it-Right (MT): Market Transformation portion of RiR program, with the metric of 
RiR participants. Please provide all documentation to verify both eligibility and participation in the 
RiR (MT) program. 

 Enbridge School Energy Competition: Also known as the Energy School Challenge, a Market 
Transformation program with metric of SEC participating schools. Please provide all necessary 
documentation to verify both eligibility and participation in the SEC program. 

 Union RunSmart: Performance-Based program with metrics of RunSmart participants and savings 
percentage. Please provide all documentation to verify eligibility, participation, and savings 
percentage. 

Notice for future requests 
After receiving and reviewing the data and documentation requested in this memo, the EC will follow up with 
a second documentation request for a sample of program participants in some programs. The final details 
will be established after the EC reviews the tracking data requested in this memo. In previous evaluations, 
the second request followed approximately 8 business days after the due date of the first; the EC anticipates 
a similar timeline for the 2017 evaluation. 

Please contact me with any questions or concerns related to this contact information request at (608) 259-
9152 ext 70222 or Bradley.Campbell@dnvgl.com. 

Thank you in advance for your assistance. 
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 Resource Acquisition Scorecards 

This appendix describes the detailed process used to verify the metrics for the Resource Acquisition 
Scorecard programs for Enbridge (Table 6-9.) and Union Gas (Table 6-10.). The programs addressed in this 
appendix are:  

 Home Energy Conservation – Enbridge 

 Home Reno Rebate – Union 

 Residential Adaptive Thermostats – Enbridge 

 Commercial & Industrial – Prescriptive – Enbridge 

 Commercial & Industrial – Prescriptive – Union 

 Commercial & Industrial – Direct Install – Enbridge 

 Commercial & Industrial – Direct Install – Union 

 Commercial & Industrial – Custom – Enbridge 

 Commercial & Industrial – Custom – Union 

 Small Commercial New Construction - Enbridge 

 Energy Leaders Initiative - Enbridge  

 Comprehensive Energy Management - Enbridge  

 Run-it-Right - Enbridge 
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Table 6-9. Enbridge 2017 Resource Acquisition scorecard*32 

Programs Metrics 
Verified Achievement Metric Target 

Weight Program-level 
Savings 

Metric-level 
Savings Lower Band Target Upper Band 

Commercial & Industrial Custom 

Large Volume 
Customer - CCM 

      372,554,306  

      401,225,443   327,070,149   436,093,532   654,140,298  40.00% 

Commercial & Industrial Direct Install           9,352,973  

Commercial & Industrial Prescriptive         17,142,080  

Comprehensive Energy Management (CEM)                      -    

Energy Leaders (Pilot)           1,306,630  

Run-it-Right              869,455  

Small Commercial New Construction                      -    

Home Energy Conservation (HEC) 

Small Volume 
Customer - CCM 

      153,917,853  

      296,983,745   277,781,543   370,375,390   555,563,085  40.00% 

Residential Adaptive Thermostats         38,063,232  

Commercial & Industrial Custom         34,402,855  

Commercial & Industrial Direct Install         46,663,048  

Commercial & Industrial Prescriptive         23,867,857  

Energy Leaders (Pilot)                68,900  

Home Energy Conservation (HEC) Participants                11,390                 11,390             6,837             9,116           13,674  20.00% 
*Not all values may compute exactly due to rounding. 

Table 6-10. Union Gas 2017 Resource Acquisition scorecard*33 

Programs Metrics 
Verified Achievement Metric Target 

Weight Program-level 
Savings 

Metric-level 
Savings Lower Band Target Upper Band 

Home Reno Rebate 

CCM 

     194,625,102  

     999,091,347   732,348,080   976,464,106   1,464,696,159  75.00% 
Commercial & Industrial Custom      579,288,646  

Commercial & Industrial Prescriptive      196,341,071  

Commercial & Industrial Direct Install        28,836,528  

Home Reno Rebate Homes Built              13,729               13,729             5,144             6,859              10,289  25.00% 
*Not all values may compute exactly due to rounding. 

 
32 Ontario Energy Board Decision and Order, EB-2015-0029/EB-2015-0049, January 20, 2016, Schedule C 
33 Ibid. 



 

 

DNV GL – www.dnvgl.com  Page 83 
 

Residential Home Retrofit - Home Energy Conservation – Enbridge 

Overview 
Table 6-11. shows the reported, tracked, and verified scorecard achievements for the 2017 Enbridge Home 
Energy Conservation Program, with the metrics of CCM savings for small volume customers and the number 
of deep savings participants. As a result of this review, the EC verifies 153,917,853 CCM for small volume 
customers (100.00% of tracked savings) and 11,390 participants (100.00%). Each metric is discussed 
separately in this section, starting with the participant metric. Table 6-11. contains the following variables: 

 Reported: Metric value reported in Enbridge’s draft 2017 Report. The EC used this value as a cross check 
to validate tracking data; it is included for transparency. 

 Tracked: Metric value identified in Tracking File 

 Verified: Metric value verified from review of Tracking File, Project Files, and other relevant documents 
identified in the Documents section. 

 Savings Ratio: Ratio of verified to tracked savings. A value of 100.00% indicates that verified values 
match tracked values. 

Table 6-11. Enbridge Resource Acquisition scorecard achievement: Home Energy Conservation 
metrics*† 

Metric 
Achievement 

Ratio 
Reported Tracked Verified 

Large Volume Customer - CCM 
       153,917,853  

                      -                          -    - 

Small Volume Customer - CCM        153,917,853         153,917,853  100.00% 

Participants (Homes)      11,390 11,390 11,390 100.00% 
*Not all values may compute exactly due to rounding. 
†Enbridge’s draft report does not include by-program breakouts for large and small volume customers, rather program totals and metric total 

Documentation  
The EC used the documentation shown in Table 6-12. to verify the metrics for the Home Energy 
Conservation (HEC) program.  

Table 6-12. Documentation used to verify the Home Energy Conservation program 
Report Language Description or Citation 

Enbridge-Provided Documentation 
Tracking File Excel spreadsheet tracking metrics for all 2017 Enbridge DSM programs 
Project Files Various documents for each requested participant, supporting program metrics 

Documents Used by EC 

OEB Decision  OEB Decision and Order, EB-2015-0029/EB-2015-0049, January 20, 2016 and OEB 
Revised Decision and Order, EB-2015-0029/EB-2015-0049, February 24, 2016 

Enbridge Plan Enbridge Gas Multi-Year DSM Plan (2015-2020), EB-2015-0049 
Enbridge’s Draft 
2017 Report Enbridge 2017 Demand Side Management Draft Annual Report34 

 

 
34 While the EC recognizes and understands that the draft report will be updated and finalized, the final was not available at the time of this 

evaluation, thus the draft is cited for reference. 
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Participant Selection 

Enbridge provided the Tracking File listing 11,390 individual participants in the HEC program. To certify the 
scorecard metrics, the EC randomly selected 30 participants for review, requested additional documentation, 
confirmed receipt of the correct files, and reviewed documents to verify participation and eligibility.  

Received Files 

The typical file folder had the following information: 

 Photographs of pre- and post-installation conditions 

 Participation form with personally identifiable information redacted 

 Invoice information (PDF scans or photo of receipts) 

 HOT2000 Model input or “Simulation” Files (.HSE)  

 HOT2000 Model Output Files (.TSV) 

Participants Metric 
Table 6-13. shows the reported, tracked, and verified scorecard achievements for the 2017 Enbridge HEC 
program with the metric of participant homes.  

Table 6-13. Enbridge Resource Acquisition achievement: HEC Program participants metric* 

Metric 
Achievement 

Ratio 
Reported Tracked Verified 

Participants (Homes)      11,390 11,390 11,390 100.00% 
*Not all values may compute exactly due to rounding. 

Verify Participation and Eligibility 

The Resource Acquisition Scorecard identifies one metric for the program as “Residential Deep Savings 
Participants (Homes)”. To determine the definition of “participants,” the EC looked first to the OEB Decision, 
which identified approval of the Enbridge Home Energy Conservation program.35 The EC next looked to 
Enbridge’s plan, which identified the following criteria:36 37 

1. Be a residential homeowner in the EGD franchise area 
2. Have a valid Enbridge Gas account in good standing 
3. Use an approved Certified Energy Evaluator (“CEE”) 
4. Install at least two measures 
5. Complete a pre- and post-energy audit 
6. Achieve an average of at least 15% gas savings across all participants38 

 

The EC evaluated the sampled participant files against the criteria above and determined:  

 Criterion 1: Enbridge appropriately redacted Personally Identifiable Information (PII) in all of the 
project files, including customer name and address. However, each file contained an Enbridge account 

 
35 Ontario Energy Board Decision and Order, EB-2015-0029/EB-2015-0049, January 20, 2016, Page 13 
36 Enbridge’s Proposed 2015-2020 DSM Plan, EB-2015-0049, Exhibit B, Tab 2, Schedule 2, Page 19 of 55 
37 Enbridge’s Proposed 2015-2020 DSM Plan, EB-2015-0049, Exhibit B, Tab 2, Schedule 1, Page 25 of 100 
38 Enbridge’s plan is internally inconsistent on this point. In some areas, each house must achieve at least 15% savings. In others, the program must 

achieve 15% average across all homes. After deliberation, the EAC chose to use the second (average) criteria for evaluation. 
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number, providing confirmation that the records were for Enbridge customers and thus within the 
service territory. 

 Criterion 2: Each file contained an Enbridge account number, providing confirmation that the records 
were for Enbridge customers in good standing at the time of the project. 

 Criterion 3: Each of the sampled 30 files contained a participant form. Each form was signed by the 
owner/participant (redacted) and the Energy Auditor, confirming customer enrollment in the program 
and involvement of an auditor. However, while the documentation confirmed that an auditor was 
involved, it does not signal that the auditor was an approved Certified Energy Evaluator.39 Therefore, we 
did not use this requirement as a qualification for project eligibility for this round of evaluation. 

 Criterion 4: The tracking data for all 11,390 records (including the 30 sampled) indicated that at least 
two measure types were installed at each location, with one home receiving as many as eight.40 Table 
6-14. shows the breakdown of the types and number of measures installed through the program, 
according to the tracking data. 

 Criterion 5: Each project contained some pre- and post- project photos. As mentioned for criterion #4, 
photo documentation was not comprehensive for all measures, but did partially exist for each sampled 
project, confirming inspections did occur. In combination with submitted modelling files, the EC found 
that all projects satisfied this requirement.  

 Criterion 6: In reviewing and confirming CCM savings, the EC identified that 24 of the 30 records 
recorded savings greater than 15% of the original whole-house energy use. Tracking data, corroborated 
by HOT2000 model files, showed six houses with fewer than 15% in savings, with an average of 25.5% 
for the 30 sample projects reviewed. The EC observed that while all sampled records demonstrated 
savings greater than 15%, 1,121 projects listed in the Tracking File (out of 11,390) did not show savings 
greater than 15%.41 Gas savings for these projects ranged from 0.2% to 15% of baseline usage. As 
decided by the EAC in 2016, the EC would not use this criterion for individual sites but use the same 
criterion applied to the Union program, which is a 15% average across all homes. Since the program 
saved 26.6% natural gas on average across all participants, the EC verified all 11,390 as eligible 
participants. 

In addition to these six criteria, the EAC identified one additional criterion for homes that installed air 
sealing. 

 Criterion 7: In the previous round of evaluation, the EAC determined that a reduction of at least 10% 
of cubic feet per minute of air leakage (as measured by a documented blower-door test) must occur for 
air sealing to qualify as a measure. TSV data for all 30 sampled projects with air sealing identified a 
reduction of 10% of more. 

Table 6-14. shows the measure types installed by the program, broken out by the number of total measure 
types installed per customer. The most common measure type was air sealing, with 11,390 total 

 
39 In future evaluation cycles, the EC recommends tracking certifications for all energy evaluators and/or auditors submitting records. NRCan requires 

certification for all auditors permitted to use EnerGuide mode, however the EC is unable to verify this without supporting documentation or 
records. 

40 Numerous records included photos of blower door tests, but without photos or invoices for specific air sealing measures. For future verifications, 
the EC recommends improving and standardizing verification records to include direct evidence of all claimed measures. 

41 Enbridge’s tracking spreadsheet included a separate tab for detailed HEC records, including variables for Base Case (m3), Upgraded Case (M3), 
Actual Gas Savings, and Actual Gas Savings %. To determine project qualification, the EC utilized the Actual Gas Savings % to identify projects 
with savings less than 15.0% 
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installations. Air sealing was most common in homes with only two measures; of the 11,390 homes with two 
measures, 11,121 (98%) installed air sealing.  

Table 6-14. Count of individual measure types among verified projects and types per home* 

Measure Type 
Number of Measure Types by Customer 

Total 
% of 
Total 

Homes Two Three Four Five Six Seven Eight 

Air Sealing     9,072     1,636        275         94         27         16           1     11,121  98% 

Furnace upgraded    8,038     1,473        215         89         28         16           1       9,860  87% 

Attic upgraded    1,174        564        160        64         23         16           1       2,002  18% 

Water Heater upgraded       104        783        146         66         23         13           1       1,136  10% 

Windows        97        307        163         75         28         16           1          687  6% 

Basement upgraded        58        198        129         69         27         16           1          498  4% 

Wall upgraded        27         46         41         33         18         16           1          182  2% 
Exposed Floor 
Upgraded          -             8         11           4           6           3           1            33  <1% 

Drain Water Heat 
Recovery System          -             4           4           1            -              -              -               9  <1% 

Total Measure Types 18,570    5,019    1,144       495       180       112           8    25,528  N/A 

Total Homes   9,285    1,673       286         99         30         16           1    11,390  N/A 
*Not all values may compute exactly due to rounding. 

Verification Result 
As a result of this review, the EC verifies that 11,390 homes satisfy the requirements deep savings 
participants.  

CCM Savings Metric 
Table 6-15. shows the reported, tracked, and verified scorecard achievements for the 2017 Enbridge HEC 
program with the metric of CCM savings.  

Table 6-15. Enbridge Resource Acquisition scorecard achievements: HEC Program CCM metric*† 

Metric 
Achievement 

Ratio 
Reported Tracked Verified 

Large Volume Customer - CCM 
       153,917,853  

                      -                          -    - 

Small Volume Customer - CCM        153,917,853         153,917,853  100.00% 

TOTAL      153,917,853       153,917,853       153,917,853  100.00% 
*Not all values may compute exactly due to rounding. 
†Enbridge’s draft report does not include by-program breakouts for large and small volume customers, rather program totals and metric total 

Verify Tracked Savings 

In calculating Net Cumulative Cubic Meters (CCM) savings, the EC first utilized Enbridge tracking data to 
identify the savings for each of the tracked projects. The EC confirmed that the measure life and free 
ridership multipliers were correctly applied and reviewed the documentation for the sample of 30 program 
participants to identify whether the gross energy savings in the project files matched the gross energy 
savings in the tracking data. If any of the 30 projects did not match, an average savings-weighted 
realization rate was calculated and applied to the tracking savings to produce verified savings. 
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Calculate Realization Rate 

The EC used a multi-step process to verify tracked energy savings for the 30 sampled homes, shown in 
Figure 6-3 for the 2017 HEC verification. The process was necessary because the simulation mode 
(EnerGuide or Expert42) used by program delivery agents is not available to non-certified professionals. 
While the EC can attempt to run the Expert simulations in General mode, the runs may produce error 
warnings or result in a savings differential between the Expert result and General result. Therefore, this 
multi-step process was developed to verify savings: 

 EC requested simulation (HSE) and output (TSV) files from the program 

 Where possible, the simulation file was re-run and the results used to verify the tracking savings. If 
different simulation versions or modes were used, the savings could be slightly different; therefore, 
simulation savings were considered “verified” if they were within 2% of the tracking savings; in this 
case, the tracked savings value was accepted as the verified savings.  

 If a simulation file was not provided, the file inputs were incompatible with General mode and would not 
run, the file ran but produced an error due to version or mode differences, or the file produced a 
difference in savings greater than 2%, the output file was used to verify the tracking savings. As with 
the simulation file, the EC accepted tracking savings values within 2% of the output file value as the 
verified savings. 

 If the EC was unable to verify the tracking savings against the output file, the EC would have requested 
additional documentation from the program (utility) to explain the discrepancy. This verification step 
was not necessary for this program in this round of evaluation. 

 If no additional documentation or explanation was available, the EC would have compared the output file 
values to the project documentation to determine whether they were consistent. This verification step 
was not necessary for this program in this round of evaluation.  

Figure 6-3. Overview of Gross Savings Verification for 2017 HEC Verification 

 
Table 6-16. shows how many customers were verified against the simulation (HSE) and output (TSV) file. 
The inability of the EC to run some simulation files results in the difference of verification methods.  

 
42 “Expert” is the mode listed in the output files. This mode is also labelled as “EnerGuide” in simulation files. The EC uses both terms. 
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Table 6-16. Overview of gross savings verification 
Evaluation Step # Verified 

Simulation re-run (HSE) and compared to tracking, verified if ± 2% 16 

Output files for (TSV) compared to tracking, verified if ± 2% 14 

Additional Explanation request  0 

Comparison to output file values 0 

Total Verified  30 

 

The EC produced verified savings for all 30 homes in the sample, then used these values to calculate the 
savings ratio and standard deviation. The gross savings realization rate (RR) is 100.00%, shown in Table 
6-17.. As there was no variation between Tracked and Verified Savings (all ratios equal 100.00%), the 
standard deviation was 0. 

Table 6-17. Enbridge HEC Realization Rate* 

Numbers of 
Houses 

Realization 
Rate 

90% Confidence Interval 

Absolute 
Precision Lower Bound Upper Bound Relative 

Precision 

30 100.00% 0.00% 100.00% 100.00% 0.00% 
*Not all values may compute exactly due to rounding. 

Verification Result 
As a result of this review, the EC confirms the total savings of 153,917,853 CCM for Enbridge’s Home Energy 
Conservation small volume customer CCM savings metric (100.00% of tracked savings).   
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Residential Home Retrofit - Home Reno Rebate – Union 

Overview 
Table 6-18. shows the reported, tracked, and verified scorecard achievements for the 2017 Union Gas Home 
Reno Rebate (HRR) program, with the metrics of CCM savings and the number of deep savings participants. 
As a result of this review, the EC verifies 194,625,102 CCM savings (93.16% of tracked savings) and 13,729 
program participants (100.00%). Each metric is discussed separately in this section, starting with the 
participant metric. Table 6-18. contains the following variables: 

 Reported: Metric value reported in Enbridge’s draft 2017 report. The EC used this value as a cross check 
to validate tracking data; it is included for transparency. 

 Tracked: Metric value identified in Tracking File 

 Verified: Metric value verified from review of Tracking File, Project Files, and other relevant documents 
identified in the Documents section. 

 Savings Ratio: Ratio of verified to tracked savings. A value of 100.00% indicates that verified values 
match tracked values. 

Table 6-18. Union Resource Acquisition scorecard achievement: Home Reno Rebate metrics*  

Metric 
Achievement 

Ratio 
Reported Tracked Verified 

CCM        208,914,880         208,914,880         194,625,102  93.16% 

Participants (Homes) 13,729 13,729 13,729 100.00% 
*Not all values may compute exactly due to rounding. 

Documentation  
The EC used the documentation shown in Table 6-19. to verify the metrics for the Home Reno Rebate 
program.  

Table 6-19. Documentation used to verify the Home Reno Rebate program 
Report Language Description or Citation 

Union-Provided Documentation 
Tracking File Excel spreadsheet tracking metrics for all 2017 Union DSM programs 
Project Files Various documents for each requested participant, supporting program metrics 

Documents Used by EC 

OEB Decision  OEB Decision and Order, EB-2015-0029/EB-2015-0049, January 20, 2016 and OEB 
Revised Decision and Order, EB-2015-0029/EB-2015-0049, February 24, 2016 

Union Plan Union’s 2015-2020 DSM Plan, EB-2015-0029 
Union’s Draft 
2017 Report Union Gas 2017 Demand Side Management Draft Annual Report43 

Participant Selection 

Union provided the Tracking File listing 13,729 individual participants in the HRR program. To certify the 
scorecard metric, the EC randomly selected 30 participants for review, requested additional documentation, 
confirmed receipt of the correct files, and reviewed documents to verify participation and eligibility. The 

 
43 While the EC recognizes and understands that the draft report will be updated and finalized, the final was not available at the time of this 

evaluation, thus the draft is cited for reference. 
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initial analysis of 30 files did not achieve 90/10 precision result. It was determined that an additional 125 
files were needed to obtain 90/10 precision which were requested by the EC and provided by Union. 

Received Files 

The typical file folder had the following information for the initial 30 files: 

 Photographs of pre- and post-installation conditions 

 Invoice information (PDF scans or photo of receipts) 

 HOT2000 Model simulation or “Simulation” Files (.HSE)  

 HOT2000 Model Output Files (.TSV) 

The EC requested only TSV files for the remaining 125 files in the interest of not delaying analysis. 

Participants Metric 
Table 6-20. shows the reported, tracked, and verified scorecard achievements for the 2017 Union HRR 
program with the metric of participant homes.  

Table 6-20. Union Gas Resource Acquisition achievement: HRR Program participants metric* 

Metric 
Achievement 

Ratio 
Reported Tracked Verified 

Deep Savings Participants Homes 13,729 13,729 13,729 100.00% 
*Not all values may compute exactly due to rounding. 

Verify Participation and Eligibility 

The Resource Acquisition Scorecard identifies one metric for the program as “Home Reno Rebate Participants 
(Homes)”. To determine the definition of “participants,” the EC looked first to the OEB Decision, which 
approved the Union HRR program44. The EC looked next to Union’s plan, which identified the following 
criteria:45  

Homes that count as a participant towards the Home Reno Rebate (“HRR”) Participant (Homes) 
metric must meet the following two requirements: 

 
1. A homeowner must complete at least two eligible renovations as outlined at Exhibit A, Tab 
3, Appendix A, Section 1.0, Table 1. 

 
2. The aggregate of all of the homes counted towards the metric must achieve, on average, at 
least a 15% reduction in annual natural gas use as determined through comparing a pre and 
post energy assessment. 

The EC evaluated the sampled participant files against the criteria above and determined: 

 Criterion 1: The EC confirmed that the project files documented at least two eligible measures for all 
homes, not only those sampled. Table 6-21. shows that all 13,729 homes met this requirement, as well 
as a fuller description of number of measures per home and measure type counts.  

 Criterion 2: Of the 155 homes randomly sampled, tracking files reported pre-improvement total annual 
consumption of 498,470 m3. The EC verified gross savings of 77,763 m3 for an average of 15.52%.  

 
44 Ontario Energy Board Decision and Order, EB-2015-0029/EB-2015-0049, January 20, 2016, Page 13 
45 Union’s Proposed 2015-2020 DSM Plan, EB-2015-0029, Exhibit A, Tab 3, Page 24 of 73 
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Table 6-21. shows the measure types installed by the program, broken out by the number of total measure 
types installed per customer. The most common measure type was furnace upgrade, with 11,758 total 
installations. Furnace Upgrade was most common in homes with only two measures; of the 7,697 homes 
with two measures, 7,017 (86%) installed furnace upgrade.  

Table 6-21. Count of individual measure types among verified projects and types per home* 

Measure Type 
Number of Measure Types by Customer 

Total 
% of 
Total 

Homes Two Three Four Five Six Seven 

Furnace upgraded     7,017      3,234      1,006         387         101           13    11,758  86% 

Air Sealing      6,165      3,629      1,320         486         113           13    11,726  85% 

Windows        958      1,907      1,015         443         112           13      4,448  33% 

Attic upgraded        385      1,345         919         402         110           13      3,174  24% 

Basement upgraded        286         634         645         364         109           13      2,051  15% 

Water Heater upgraded        439         871         346         182           56           13      1,907  14% 

Wall upgraded          75         282         401         277           86           13      1,134  8% 

Boiler Upgraded          69           38            8             4             3            -           122  1% 

Total Measure Types  15,394   11,940     5,660     2,545        690          91   36,320  N/A 

Total Homes    7,697     3,980     1,415        509        115           13   13,729  N/A 
*Not all values may compute exactly due to rounding. 

Verification Result 
As a result of this review, the EC verifies that 13,729 Homes satisfy the requirement for participant. 

CCM Savings Metric 
Table 6-22. shows the reported, tracked, and verified scorecard achievements for the 2017 Union HRR 
program with the metric of CCM.  

Table 6-22. Union Gas Resource Acquisition scorecard achievements: HRR Program savings 
metric* 

Metric 
Achievement 

Ratio 
Reported Tracked Verified 

CCM        208,914,880         208,914,880         194,625,102  93.16% 
*Not all values may compute exactly due to rounding. 

Verify Tracked Savings 

In calculating Net Cumulative Cubic Meters (CCM) savings, the EC first utilized Union Tracking Data to 
identify the savings for each of the tracked projects, confirming that the measure life and free ridership 
multipliers were correctly applied. Union Tracking data includes all projects as individual records within 
tracking data, allowing for a simple summing of tracked savings. The EC reviewed the documentation for the 
sample of 155 program participants to identify whether the gross energy savings in the project files matched 
the gross energy savings in the tracking data. If any of the 155 projects did not match, an average savings-
weighted realization rate was calculated and applied to the tracking savings to produce verified savings. 
Tracking Files savings values are shown Table 6-23.. 
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Table 6-23. Union Home Reno Rebate projects and savings: verified net savings* 

Gross Annual 
Savings # of Projects Measure Life Free Ridership Rate Verified Tracked 

Net Savings (CCM) 

                  8,194,741             13,729  25 5.00%              194,625,102  
 
*Not all values may compute exactly due to rounding. 

Calculate Realization Rate – Initial Verification 

The EC used a multi-step process to verify tracked energy savings for the 30 sampled homes, shown in 
Figure 6-4 for the 2017 HRR verification. The process was necessary because the simulation mode 
(EnerGuide or Expert46) used by program delivery agents is not available to non-certified professionals. 
While the EC can attempt to run the Expert simulations in General mode, the runs may produce error 
warnings or result in a savings differential between the Expert result and General result. Therefore, this 
multi-step process was developed to verify savings: 

 EC requested simulation (HSE) and output (TSV) files from the program 

 Where possible, the simulation file was re-run and the results used to verify the tracking savings. If 
different simulation versions or modes were used, the savings could be slightly different; therefore, 
simulation savings were considered “verified” if they were within 2% of the tracking savings; in this 
case, the tracked savings value was accepted as the verified savings.  

 If a simulation file was not provided, the file inputs were incompatible with General mode and would not 
run, the file ran but produced an error due to version or mode differences, or the file produced a 
difference in savings greater than 2%, the output file was used to verify the tracking savings. As with 
the simulation file, the EC accepted tracking savings values within 2% of the output file value as the 
verified savings. 

Second Verification 

The initial verification found that the original data request did not achieve the 90/10 precision required in 
the workplan. After review of the initial sample design. It was determined that an additional 125 homes 
would be required to meet the 90/10 precision. In the case of the additional homes sampled, the EC 
requested only TSV files in the interest of expediting the verification process.   

 

 
46 “Expert” is the mode listed in the output files. This mode is also labelled as “EnerGuide” in simulation files. The EC uses both terms. 
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Figure 6-4. Overview of gross savings verification for 2017 HRR verification 

  

Table 6-24. shows how many customers were verified in each evaluation step. Savings for 64 homes were 
verified with comparison of tracking data against either simulation (HSE) or output (TSV) files. The EC 
verified the remaining 91 files and accepted the TSV savings as verified. 

Table 6-24. Overview of gross savings verification 
Evaluation Step # Verified 

Simulation re-run (HSE) and compared to tracking, verified if ± 2% 0 

Output files for (TSV) compared to tracking, verified if ± 2% 64 

Additional Explanation request  0 

Comparison to output file values 91 

Total Verified  155 

 

The EC produced verified savings for all 155 homes in the sample, shown in Table 6-25. The table shows the 
tracking and verified annual savings for each home that were not within the plus/minus two percent 
variation. The EC used these values to calculate the savings ratio and standard deviation.  
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Table 6-25. Tracked and verified savings with savings ratio and standard deviation*  

Home Tracked 
Savings 

Verified 
Savings 

Savings 
Ratio  

Home Tracked 
Savings 

Verified 
Savings 

Savings 
Ratio 

A 273 1053.8 386%  UU 416 626.7 151% 
B 384 1247.5 325%  VV 19 3.1 16% 
C 151 376.5 249%  WW 294 363.8 124% 
D 244 523.6 215%  XX 215 277.8 129% 
E 354 0 0%  YY 936 858.1 92% 
F 540 92.5 17%  ZZ 169 242.7 144% 
G 601 300.6 50%  AAA 60 277.7 463% 
H 128 76.1 59%  BBB 158 284.7 180% 
I 133 81.9 62%  CCC 2455 1503.4 61% 
J 231 144.7 63%  DDD 287 300.3 105% 
K 135 87.4 65%  EEE 219 390.1 178% 
L 1199 1518 127%  FFF 301 0 0% 
M 418 309.5 74%  GGG 114 157.8 138% 
N 290 221.4 76%  HHH 302 350.7 116% 
O 538 476.1 88%  III 37 762.7 2061% 
P 180 188.4 105%  JJJ 530 108.4 20% 
Q 810 784.7 97%  KKK 498 404.9 81% 
R 321 331.4 103%  LLL 2141 1667.8 78% 
S 858 809.7 94%  MMM 1013 7.4 1% 
T 358 343.5 96%  NNN 222 155.1 70% 
U 389 351 90%  OOO 992 1034.2 104% 
V 640 272.9 43%  PPP 1073 905.8 84% 
W 99 111.5 113%  QQQ 811 325.1 40% 
X 754 384.6 51%  RRR 90 -50.1 -56% 
Y 50 290.4 581%  SSS 457 353.1 77% 
Z 305 774.9 254%  TTT 468 418.4 89% 
AA 741 181.9 25%  UUU 44 -85.2 -194% 
BB 881 96.2 11%  VVV 600 507.3 85% 
CC 531 478.4 90%  WWW 164 188.1 115% 
DD 485 403.1 83%  XXX 2801 2714.7 97% 
EE 436 318.6 73%  YYY 174 112.3 65% 
FF 270 204.8 76%  ZZZ 633 589.6 93% 
GG 250 473 189%  AAAA 127 72.7 57% 
HH 176 249.4 142%  BBBB 367 278.8 76% 
II 256 217.8 85%  CCCC 396 315.2 80% 
JJ 101 24.2 24%  DDDD 419 50.4 12% 
KK 138 841.1 609%  EEEE 445 431.3 97% 
LL 26 25.2 97%  FFFF 1487 1380.7 93% 
MM 979 213.4 22%  GGGG 201 497.7 248% 
NN 249 224 90%  HHHH 2875 2252.6 78% 
OO 1487 574.7 39%  IIII 868 671.5 77% 
PP 1926 1672.7 87%  JJJJ 651 964.3 148% 
QQ 155 387.2 250%  KKKK 490 831.8 170% 
RR 421 388.59 92%  LLLL 183 177.5 97% 
SS 793 723.8 91%  MMMM 17 18.9 111% 
TT 477 51.4 11%      

*Not all values may compute exactly due to rounding. 
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The gross savings realization rate (RR) is 93.16%, shown in Table 6-26.. 

Table 6-26. Union HRR realization rate*  

Numbers of 
Houses 

Realization 
Rate 

90% Confidence Interval 

Absolute 
Precision Lower Bound Upper Bound Relative 

Precision 

155 93.16% 3.37% 89.78% 96.53% 6.39% 
*Not all values may compute exactly due to rounding. 

Verification Result 
As a result of this review, the EC confirms the total savings of 194,625,102 CCM for Union’s Home Reno 
Rebate CCM savings metric (93.16% of tracked savings). 
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Residential Adaptive Thermostats - Enbridge 

Overview 
Table 6-27. shows the reported, tracked, and verified scorecard achievements for the 2017 Enbridge 
Residential Adaptive Thermostat Program, with the metric of CCM savings for small volume customers. As a 
result of this review, the EC verifies 38,063,232 CCM for small volume customers (87.74% of tracked 
savings). Table 6-27. contains the following variables: 

 Reported: Metric value reported in Enbridge’s draft 2017 report. The EC used this value as a cross check 
to validate tracking data; it is included for transparency. 

 Tracked: Metric value identified in Tracking File. 

 Verified: Metric value verified from review of Tracking File, Project Files, and other relevant documents 
identified in the Documents section. 

 Savings Ratio: Ratio of verified to tracked savings. A value of 100.00% indicates verified values match 
tracked values. 

Table 6-27. Enbridge Resource Acquisition Achievements: Residential Adaptive Thermostats CCM 
metric* 

Metric 
Achievement 

Ratio 
Reported Tracked Verified 

Large Volume Customer - CCM 
         43,380,576  

                      -                          -    - 

Small Volume Customer - CCM          43,380,576           38,063,232  87.74% 

TOTAL        43,380,576         43,380,576         38,063,232  87.74% 
 
*Not all values may compute exactly due to rounding. 

Documentation  
The EC used the documentation shown in Table 6-28. to verify the metrics for the Residential Adaptive 
Thermostat program.  

Table 6-28. Documentation used to verify the Residential Adaptive Thermostat program 
Report Language Description or Citation 

Enbridge-Provided Documentation 
Tracking File Excel spreadsheet tracking metrics for all 2017 Enbridge DSM programs 

Documents Used by EC 

OEB Decision  OEB Decision and Order, EB-2015-0029/EB-2015-0049, January 20, 2016 and OEB 
Revised Decision and Order, EB-2015-0029/EB-2015-0049, February 24, 2016 

Enbridge Plan Enbridge Gas Multi-Year DSM Plan (2015-2020), EB-2015-0049 
Enbridge’s Draft 
2017 Report Enbridge 2017 Demand Side Management Draft Annual Report47 

TRM 1.0 EB-2016-0246 New and Updated DSM Measures - Joint Submission from Union Gas 
Ltd. and Enbridge Gas Distribution 

 

 
47 While the EC recognizes and understands that the draft report will be updated and finalized, the final was not available at the time of this 

evaluation, thus the draft is cited for reference. 
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Verify Cumulative Natural Gas Savings 
The EC reviewed natural gas savings for prescriptive measures from the Tracking File, using the procedures 
identified in Appendix O.  

In calculating gas savings, the EC used: 

 Tracking File data, which reported 16,284 units 

 TRM 1.0, which included an entry for Residential Adaptive Thermostats - Retail Purchase 

The EC certified the tracked savings, for a savings ratio of 87.74% of tracked savings.  

Verification Result 
As a result of this review, the EC confirms the savings of 38,063,232 CCM for Enbridge’s Residential 
Adaptive Thermostat small volume customer CCM metric (87.74% of tracked savings).   
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Commercial & Industrial - Prescriptive – Enbridge 

Overview 
Table 6-29. shows the reported, tracked, and verified scorecard achievements for the 2017 Enbridge 
Commercial & Industrial Prescriptive program, with the metric of CCM savings. As a result of this review, the 
EC verifies total savings of 41,009,936 CCM for large and small volume customers (101.51% of tracked 
savings). Table 6-29. contains the following variables: 

 Reported: Metric value reported in Enbridge’s draft 2017 report. The EC used this value as a cross check 
to validate tracking data; it is included for transparency. 

 Tracked: Metric value identified in Tracking File 

 Verified: Metric value verified from review of Tracking File, Project Files, and other relevant documents 
identified in the Documents section. 

 Savings Ratio: Ratio of verified to tracked savings. A value of 100.00% indicates that verified values 
match tracked values.  

Table 6-29. Enbridge Resource Acquisition achievement. C&I Prescriptive CCM metric*† 

Metric 
Achievement 

Ratio 
Reported Tracked Verified 

Large Volume Customer - CCM 
         40,399,674  

         16,885,939           17,142,080  101.52% 

Small Volume Customer - CCM          23,513,736           23,867,857  101.51% 

TOTAL        40,399,674         40,399,674         41,009,936  101.51% 
*Not all values may compute exactly due to rounding. 
†Enbridge’s draft report does not include by-program breakouts for large and small volume customers, rather program totals and metric total 

Documentation  
The EC used the documentation shown in Table 6-30. to verify the metrics for the C&I Prescriptive program.  

Table 6-30. Documentation used to verify the C&I Prescriptive program 
Report Language Description or Citation 

Enbridge-Provided Documentation 
Tracking File Excel spreadsheet tracking metrics for all 2017 Enbridge DSM programs 

Documents Used by EC 

OEB Decision  OEB Decision and Order, EB-2015-0029/EB-2015-0049, January 20, 2016 and OEB 
Revised Decision and Order, EB-2015-0029/EB-2015-0049, February 24, 2016 

Enbridge Plan Enbridge Gas Multi-Year DSM Plan (2015-2020), EB-2015-0049 
Enbridge’s Draft 
2017 Report Enbridge 2017 Demand Side Management Draft Annual Report48 

TRM 1.0 EB-2016-0246 New and Updated DSM Measures - Joint Submission from Union Gas 
Ltd. and Enbridge Gas Distribution 

Showerhead 
Verification 
Among Rental 
Buildings 

Showerhead Verification Among Rental Buildings, Ipsos Research, 201249 

 
48 While the EC recognizes and understands that the draft report will be updated and finalized, the final was not available at the time of this 

evaluation, thus the draft is cited for reference. 
49 Showerhead Verification Among Rental Buildings, Ipsos Research for Enbridge Gas, March 29, 2012 
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Verify Cumulative Natural Gas Savings 
In calculating net CCM, the EC reviewed natural gas savings for prescriptive measures from the Tracking 
File, using the procedures identified in Appendix O. Table 6-31. and Table 6-32. show the results of the 
analysis.  

Table 6-31. Enbridge Resource Acquisition achievement by measure group: small volume 
customers*  

Measure Group Installed 
Measures 

Tracked 
Achievement 

(CCM) 

Verified 
Achievement 

(CCM) 

Savings 
Ratio 

Air Curtains 23         1,411,819          1,411,819  100.00% 

Demand Control Kitchen Ventilation 55         6,764,119          6,949,456  102.74% 

Destratification Fan 18            359,208             359,208  100.00% 

Dishwasher 2              31,847               31,847  100.00% 

Fryer 107         1,446,298          1,446,298  100.00% 

Condensing Boiler - Space Heating 68         7,385,577          7,385,577  100.00% 

Showerhead 572            133,112             133,112  100.00% 

Condensing Storage Water Heater 16            110,961             110,961  100.00% 

Condensing Tankless Water Heater 9              99,732               99,732  100.00% 

Demand Control Ventilation 84         1,566,366          1,631,214  104.14% 

Energy Recovery Ventilation 3              74,054               74,054  100.00% 

Condensing Boiler - Water Heating 4            226,319             226,319  100.00% 

Infrared Heating 251         3,878,227          3,982,163  102.68% 

Furnace 6              18,473               18,473  100.00% 

Heat Recovery Ventilation 3                7,623                 7,623  100.00% 

Total 1,221 23,513,736 23,867,857 101.51% 
*Not all values may compute exactly due to rounding. 
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Table 6-32. Enbridge Resource Acquisition achievement by measure group: large volume 
customers* 

Measure Group Installed 
Measures 

Tracked 
Achievement 

(CCM) 

Verified 
Achievement 

(CCM) 

Savings 
Ratio 

Air Curtains 7         1,300,199          1,300,199  100.00% 

Demand Control Kitchen Ventilation 26         3,207,219          3,295,097  102.74% 

Destratification Fan 53         1,240,677          1,240,677  100.00% 

Dishwasher 1              29,915               29,915  100.00% 

Fryer 13            175,718             175,718  100.00% 

Condensing Boiler - Space Heating 19         4,765,970          4,765,970  100.00% 

Showerhead 2668            620,878             620,878  100.00% 

Condensing Storage Water Heater 11              99,705               99,705  100.00% 

Condensing Tankless Water Heater 3              27,560               27,560  100.00% 

Demand Control Ventilation 43         2,326,808          2,423,138  104.14% 

Energy Recovery Ventilation 2              26,052               26,052  100.00% 

Condensing Boiler - Water Heating 4            381,160             381,160  100.00% 

Infrared Heating 131         2,684,076          2,756,010  102.68% 

Furnace 0                     -                        -    - 

Heat Recovery Ventilation 0                     -                        -    - 

Total 2,981 16,885,939 17,142,080 101.52% 
 
*Not all values may compute exactly due to rounding. 

Verification Result 
As a result of this review, the EC confirms the savings of 23,867,857 CCM for small volume customers 
(101.51% savings ratio) and 17,142,080 CCM for large volume customers (101.52% savings ratio) for 
Enbridge’s C&I Prescriptive Program. 
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Commercial & Industrial - Prescriptive – Union 

Overview 
Table 6-33. shows the shows the reported, tracked, and verified scorecard achievements for the 2017 Union 
Commercial & Industrial Prescriptive program, with the metric of CCM savings. As a result of this review, the 
EC has verified 196,341,071 CCM savings (101.03% of tracked). Table 6-33. contains the following 
variables: 

 Reported: Metric value reported in Union’s draft 2017 report. The EC used this value as a cross check to 
validate tracking data; it is included for transparency. 

 Tracked: Metric value identified in Tracking File 

 Verified: Metric value verified from review of Tracking File, Project Files, and other relevant documents 
identified above. 

 Savings Ratio: Ratio of verified to tracked savings. A value of 100.00% indicates that verified values 
match tracked values.  

Table 6-33. Union Resource Acquisition scorecard achievement: Commercial & Industrial 
Prescriptive CCM metric* 

Metric 
Achievement 

Ratio 
Reported Tracked Verified 

CCM        194,339,424         194,339,424         196,341,071  101.03% 
 
*Not all values may compute exactly due to rounding. 

Documentation  
The EC used the documentation shown in Table 6-34. to verify the metrics for the C&I Prescriptive program.  

Table 6-34. Documentation used to verify the C&I Prescriptive program 
Report Language Description or Citation 

Union-Provided Documentation 
Tracking File Excel spreadsheet tracking metrics for all 2017 Union DSM programs 

Documents Used by EC 

OEB Decision  OEB Decision and Order, EB-2015-0029/EB-2015-0049, January 20, 2016 and OEB 
Revised Decision and Order, EB-2015-0029/EB-2015-0049, February 24, 2016 

Union Plan Union’s 2015-2020 DSM Plan, EB-2015-0029 
Union’s Draft 
2017 Report Union Gas 2017 Demand Side Management Draft Annual Report50 

TRM 1.0 EB-2016-0246 New and Updated DSM Measures - Joint Submission from Union Gas 
Ltd. and Enbridge Gas Distribution 

TRM 2.0 Natural Gas Demand Side Management Technical Resource Manual, Version 2.0 

 

 
50 While the EC recognizes and understands that the draft report will be updated and finalized, the final was not available at the time of this 

evaluation, thus the draft is cited for reference. 



 

 

DNV GL – www.dnvgl.com  Page 102 
 

Verify Cumulative Natural Gas Savings 
In calculating net CCM, the EC reviewed natural gas savings for prescriptive measures from the Tracking 
File, using the procedures identified in Appendix O. Table 6-35. shows the results of the analysis.  

Table 6-35. Union Resource Acquisition Achievement by measure group*  

Measure Group Installed 
Measures 

Tracked 
Achievement 

(CCM) 

Verified 
Achievement 

(CCM) 

Savings 
Ratio 

Air Curtains 86        15,534,353         15,534,353  100.00% 

Boiler Cycling Control 1              94,230               94,230  100.00% 

Broiler 4            136,570             136,570  100.00% 

Clothes Washer 15              17,375               17,375  100.00% 

Condensing Boiler - Space Heating 665        98,203,954         99,834,140  101.66% 

Condensing Boiler - Water Heating 122        11,808,298         12,004,316  101.66% 

Condensing Storage Water Heater 145         1,462,422          1,462,421 100.00% 

Condensing Tankless Water Heater 40            383,731             383,731  100.00% 

Demand Control Kitchen Ventilation 48         4,586,021          4,586,021  100.00% 

Demand Control Ventilation 273         4,344,815          4,344,815  100.00% 

Dishwasher 11            207,349             207,349  100.00% 

Energy Recovery Ventilation                1,573         31,903,036         31,759,473  99.55% 

Fryer 118         1,594,982          1,594,982  100.00% 

Furnace 230            907,396             907,396  100.00% 

Heat Recovery Ventilation 257         3,410,846          3,410,846  100.00% 

Infrared Heating 901        11,947,849         12,266,857  102.67% 

Make Up Air Unit 26         5,126,703          5,126,703  100.00% 

Ozone Washer Extractor 17         2,327,545          2,327,545  100.00% 

Steam Cooker 3            256,003             256,003  100.00% 

Unit Heater 5              85,946               85,946  100.00% 

Total               4,540     194,339,424     196,341,071  101.03% 
 
*Not all values may compute exactly due to rounding. 

Verification Result 
As a result of this review, the EC confirms the savings of 196,341,071 CCM (101.03% savings ratio) for 
Union’s C&I Prescriptive Program. 
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Commercial & Industrial – Direct Install – Enbridge 

Overview  
Table 6-36. shows the reported, tracked, and verified scorecard achievements for the 2017 Enbridge 
Commercial & Industrial Direct Install Program. As a result of this review, the EC verifies total savings of 
56,016,021 CCM for large and small volume customers (100.00% of tracked savings). Table 6-36. contains 
the following variables: 

 Reported: Metric value reported in Enbridge’s draft 2017 report. The EC used this value as a cross check 
to validate tracking data; it is included for transparency. 

 Tracked: Metric value identified in Tracking File 

 Verified: Metric value verified from review of Tracking File, Project Files, and other relevant documents 
identified in the Documents section. 

 Savings Ratio: Ratio of verified to tracked savings. A value of 100.00% indicates that verified values 
match tracked values.  

Table 6-36. Enbridge Resource Acquisition scorecard achievement: C&I Direct Install CCM 
metric*† 

Metric 
Achievement 

Ratio 
Reported Tracked Verified 

Large Volume Customer - CCM 
        56,016,021  

           9,352,973             9,352,973  100.00% 

Small Volume Customer - CCM          46,663,048           46,663,048  100.00% 

TOTAL        56,016,021         56,016,021         56,016,021  100.00% 
*Not all values may compute exactly due to rounding. 
†Enbridge’s draft report does not include by-program breakouts for large and small volume customers, rather program totals and metric total 

Documentation  
The EC used the documentation shown in Table 6-37. to verify the metrics for the C&I Direct Install 
program.  

Table 6-37. Documentation used to verify the C&I Direct Install program 
Report Language Description or Citation 

Enbridge-Provided Documentation 
Tracking File Excel spreadsheet tracking metrics for all 2017 Enbridge DSM programs 

Documents Used by EC 

OEB Decision  OEB Decision and Order, EB-2015-0029/EB-2015-0049, January 20, 2016 and OEB 
Revised Decision and Order, EB-2015-0029/EB-2015-0049, February 24, 2016 

Enbridge Plan Enbridge Gas Multi-Year DSM Plan (2015-2020), EB-2015-0049 
Enbridge’s Draft 
2017 Report Enbridge 2017 Demand Side Management Draft Annual Report51 

TRM 1.0 EB-2016-0246 New and Updated DSM Measures - Joint Submission from Union Gas 
Ltd. and Enbridge Gas Distribution 

 
51 While the EC recognizes and understands that the draft report will be updated and finalized, the final was not available at the time of this 

evaluation, thus the draft is cited for reference. 
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Verify Cumulative Natural Gas Savings 
In calculating net CCM, the EC reviewed natural gas savings for prescriptive measures from the Tracking 
File, using the procedures identified in Appendix O. Four measures were installed, with 105 individual 
installations. The EC verified the tracked savings which resulted in a savings ratio of 100.00%.  

Table 6-38. Enbridge C&I Direct Install Achievement by Measure 
Measure Count Tracked Verified 

Air Door 8 x 8 Cx                      14            5,348,709            5,348,709  

Air Door 10 x 10 Cx                       19           12,742,749           12,742,749  

Air Door 8 x 10 Cx                       68           37,742,906           37,742,906  

DCV Offer                        4               181,657               181,657  

TOTAL                    105         56,016,021         56,016,021  

Verification Result 
As a result of this review, the EC confirms the savings of 9,352,973 CCM for large volume customers 
(100.00% savings ratio) and 46,663,048 CCM for small volume customers (100.00% savings ratio) of 
Enbridge’s C&I Direct Install Program.  
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Commercial & Industrial – Direct Install – Union 

Overview  
Table 6-39. shows the reported, tracked, and verified scorecard achievements for the 2017 Union 
Commercial & Industrial Direct Install Program. As a result of this review, the EC verifies total savings of 
28,836,528 CCM for large and small volume customers (100.00% of tracked savings). Table 6-39. contains 
the following variables: 

 Reported: Metric value reported in Enbridge’s draft 2017 report. The EC used this value as a cross check 
to validate tracking data; it is included for transparency. 

 Tracked: Metric value identified in Tracking File 

 Verified: Metric value verified from review of Tracking File, Project Files, and other relevant documents 
identified in the Documents section. 

 Savings Ratio: Ratio of verified to tracked savings. A value of 100.00% indicates that verified values 
match tracked values.  

Table 6-39. Union Resource Acquisition scorecard achievement: C&I Direct Install CCM metric* 

Metric 
Achievement 

Ratio 
Reported Tracked Verified 

CCM          28,836,528           28,836,528           28,836,528  100.00% 
*Not all values may compute exactly due to rounding. 

Documentation  
The EC used the documentation shown in Table 6-40. to verify the metrics for the C&I Direct Install 
program.  

Table 6-40. Documentation used to verify the C&I Direct Install program 
Report Language Description or Citation 

Enbridge-Provided Documentation 
Tracking File Excel spreadsheet tracking metrics for all 2017 Enbridge DSM programs 

Documents Used by EC 

OEB Decision  OEB Decision and Order, EB-2015-0029/EB-2015-0049, January 20, 2016 and OEB 
Revised Decision and Order, EB-2015-0029/EB-2015-0049, February 24, 2016 

Enbridge Plan Enbridge Gas Multi-Year DSM Plan (2015-2020), EB-2015-0049 
Enbridge’s Draft 
2017 Report Enbridge 2017 Demand Side Management Draft Annual Report52 

TRM 1.0 EB-2016-0246 New and Updated DSM Measures - Joint Submission from Union Gas 
Ltd. and Enbridge Gas Distribution 

Verify Cumulative Natural Gas Savings 
In calculating net CCM, the EC reviewed natural gas savings for prescriptive measures from the Tracking 
File, using the procedures identified in Appendix O. Four measures were installed, with 88 individual 
installations. The EC verified the tracked savings which resulted in a savings ratio of 100.00%.  

 
52 While the EC recognizes and understands that the draft report will be updated and finalized, the final was not available at the time of this 

evaluation, thus the draft is cited for reference. 
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Table 6-41. Union C&I Direct Install Achievement by Measure 
Measure Count Tracked Verified 

Air Door 8 x 8 Cx                      17               325,342               325,342  

Air Door 10 x 10 Cx                       31           10,075,662           10,075,662  

Air Door 8 x 10 Cx                       30           14,450,141           14,450,141  

Air Door 8 x 8 Cx                      10            3,105,702            3,105,702  

Air Door 7 x 3 Cx                      92               879,681               879,681  

TOTAL                    180         28,836,528         28,836,528  

Verification Result 
As a result of this review, the EC confirms the savings of 28,836,528 CCM (100.00%) for Union’s C&I Direct 
Install Program. 
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Commercial & Industrial - Custom – Enbridge 

Overview 
Table 6-42. shows the shows the reported, tracked, and verified scorecard achievements for the 2017 
Enbridge Commercial & Industrial Custom program. As a result of this review, the EC verifies total savings of 
406,957,161 CCM (162.68% of tracked savings). Table 6-42. contains the following variables: 

 Reported: Metric value reported in Enbridge’s draft 2017 report. The EC used this value as a cross check 
to validate tracking data; it is included for transparency. 

 Tracked: Metric value identified in Tracking File 

 Verified: Metric value verified from review of Tracking File, Project Files, and other relevant documents 
identified in the Documents section. 

 Savings Ratio: Ratio of verified to tracked savings. A value of 100.00% indicates that verified values 
match tracked values.  

Table 6-42. Enbridge Resource Acquisition scorecard achievement: C&I Custom CCM metric*† 

Metric 
Achievement 

Ratio 
Reported Tracked Verified 

Large Volume Customer - CCM 
       250,156,051  

       228,777,908         372,554,306  162.85% 

Small Volume Customer - CCM          21,378,143           34,402,855  160.93% 

TOTAL      250,156,051       250,156,051       406,957,161  162.68% 
*Not all values may compute exactly due to rounding. 
†Enbridge’s draft report does not include by-program breakouts for large and small volume customers, rather program totals and metric total 

Table 6-43. includes these variables: 

 Cumulative Gross Savings – Tracking: Gross cumulative tracking savings for all customers in the 
Enbridge C&I Custom program. 

 RR: Gross realization rate from the 2017-2018 CSPV report  

 Att: Attribution ratio (the complement of free ridership) from the 2018 NTG report  

 Spillover: Spillover ratio from 2013-2014 Spillover Study  

 Adj: Adjustment Ratio, the product of the RR and the sum of the Att ratio and Spillover ratio 

Equation 1: Adjustment Ratio 

𝑨𝑨𝒅𝒅𝒅𝒅𝒅𝒅𝒅𝒅𝒅𝒅𝒅𝒅𝒅𝒅𝒅𝒅𝒅𝒅 𝑹𝑹𝑹𝑹𝒅𝒅𝑹𝑹𝑹𝑹 = 𝑹𝑹𝑹𝑹 ∗ (𝑨𝑨𝒅𝒅𝒅𝒅 + 𝑺𝑺𝑺𝑺𝑹𝑹𝑺𝑺𝑺𝑺𝑹𝑹𝑺𝑺𝒅𝒅𝑺𝑺) 

 Verified Net Savings: Cumulative gross savings multiplied by the Adjustment Ratio 

Equation 2: Verified Net Savings 

𝑉𝑉𝑉𝑉𝑉𝑉𝑉𝑉𝑉𝑉𝑉𝑉𝑉𝑉𝑉𝑉 𝑁𝑁𝑉𝑉𝑡𝑡 𝑆𝑆𝑆𝑆𝑆𝑆𝑉𝑉𝑆𝑆𝑆𝑆𝑆𝑆 = 𝐴𝐴𝑉𝑉𝐴𝐴𝐴𝐴𝑆𝑆𝑡𝑡𝐴𝐴𝑉𝑉𝑆𝑆𝑡𝑡 𝑅𝑅𝑆𝑆𝑡𝑡𝑉𝑉𝑅𝑅 ∗ (𝐶𝐶𝐴𝐴𝐴𝐴𝐴𝐴𝐶𝐶𝑆𝑆𝑡𝑡𝑉𝑉𝑆𝑆𝑉𝑉 𝐺𝐺𝑉𝑉𝑅𝑅𝑆𝑆𝑆𝑆) 
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Table 6-43. Adjustment factors applied to Enbridge C&I Custom Program cumulative gross 
savings* 

Attribution Group 

Tracking 
GROSS 
Savings 
(CCM) 

RR (%) Att (%) Spillover 
(%) Adj (%) Verified Net 

Savings (CCM) 

Commercial - Other     83,313,249  94.99% 25.65% 1.36% 25.66%           21,375,513  

Commercial - Ventilation      40,974,028  94.99% 14.12% 1.36% 14.70%             6,025,006  

Commercial - Boilers      69,212,833  94.99% 42.37% 1.36% 41.54%           28,750,407  

Multi-Residential - Heating      99,288,926  121.09% 57.67% 8.24% 79.81%           79,242,907  

Multi-Residential - Other      50,004,029  121.09% 69.73% 8.24% 94.41%           47,210,741  

Industrial    388,904,476  110.79% 50.62% 1.45% 57.69%         224,352,587  

TOTAL  731,697,541        55.62%       406,957,161  
*Not all values may compute exactly due to rounding. 

Documentation  
The EC used the documentation shown in Table 6-44. to verify the metrics for the C&I Custom program.  

Table 6-44. Documentation used to verify the C&I Custom program 
Report Language Description or Citation 

Enbridge-Provided Documentation 
Tracking File Excel spreadsheet tracking metrics for all 2017 Enbridge DSM programs 

Documents Used by EC 

OEB Decision  OEB Decision and Order, EB-2015-0029/EB-2015-0049, January 20, 2016 and OEB 
Revised Decision and Order, EB-2015-0029/EB-2015-0049, February 24, 2016 

Enbridge Plan Enbridge Gas Multi-Year DSM Plan (2015-2020), EB-2015-0049 
Enbridge Draft 
2017 Report 2017 Demand Side Management Draft Annual Report, Enbridge Gas53 

2017-2018 CPSV 
Report 2017 Natural Gas Demand Side Management Custom Savings Verification54 

2018 NTG Report 2018 Natural Gas Demand Side Management Free-ridership Evaluation55 
2013-2014 
Spillover Study CPSV Participant Spillover Results56 

Verify Savings 
Adjustment Values – RR  

The 2017-2018 CPSV Report conveyed gross realization rate by sector, as shown in Table 6-45.. The EC 
used the same sectors to apply the relevant rates at the measure level. 

 
53 While the EC recognizes and understands that the draft report will be updated and finalized, the final was not available at the time of this 

evaluation, thus the draft is cited for reference. 
54 2017-2018 Natural Gas Demand Side Management Custom Savings Verification, DNV GL for the Ontario Energy Board, December 26, 2019 
55 2018 Natural Gas Demand Side Management Free-ridership Evaluation, DNV GL for the Ontario Energy Board, December 27, 2019 
56 CPSV Participant Spillover Results, DNV GL for the Ontario Energy Board, May 23, 2018 
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Table 6-45. Verified gross savings rates for the Enbridge Custom C&I program 
Sector RR (%) 

Commercial 94.99% 

Low Income & Multi Residential 121.09% 

Industrial 110.79% 
 

Adjustment Values – Att Ratios  

The 2018 NTG Report conveyed attribution ratios using a combination of sector and measure group, as 
shown in Table 6-46..  

Table 6-46. Attribution ratios for the Enbridge Custom C&I program 
Attribution Group Att (%) 

Commercial - Other 25.65% 

Commercial - Ventilation 14.12% 

Commercial - Boilers 42.37% 

Multi-Residential - Heating 57.67% 

Multi-Residential - Other 69.73% 

Industrial 50.62% 
 

Adjustment Values – Spillover Ratios  

The 2013-2014 Spillover Study conveyed spillover ratios at the sector level, as shown in Table 6-47.. The EC 
used the same sectors to apply the relevant rates at the measure level. 

Table 6-47. Spillover ratios for the Enbridge Custom C&I program 
Sector RR (%) 

Custom Commercial 1.36% 

Multi-Residential 8.24% 

Custom Industrial 1.45% 
 

Verify Cumulative Natural Gas Savings 

The program-level adjustment factors shown in Table 6-43. were built up from a measure-level application 
of the RR, Att, and Spillover ratios. Each measure was assigned a RR or Spillover ratio based on its sector, 
and an Att ratio based on the combination of sector and measure group. The EC calculated the measure-
level net savings using Equation 1 and Equation 2, then summed the measure-level savings to produce 
program-level savings. The EC calculated the program-level adjustment ratio by dividing the program-level 
net savings by the program-level gross savings. 

Verification Result 
As a result of this review, the EC confirms the savings of 406,957,161 CCM (162.68% of tracked savings) 
for Enbridge’s C&I Custom Program. 
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Commercial & Industrial - Custom – Union 

Overview 
Table 6-48. shows the shows the reported, tracked, and verified scorecard achievements for the 2017 Union 
C&I Custom program. As a result of this review, the EC verifies total savings of 579,288,646 CCM (84.75% 
of tracked savings). Table 6-48. contains the following variables: 

 Reported: Metric value reported in Union’s draft 2017 report. The EC used this value as a cross check to 
validate tracking data; it is included for transparency. 

 Tracked: Metric value identified in Tracking File 

 Verified: Metric value verified from review of Tracking File, Project Files, and other relevant documents 
identified in Documents section. 

 Savings Ratio: Ratio of verified to tracked savings. A value of 100.00% indicates that verified values 
match tracked values.  

Table 6-48. Union Resource Acquisition scorecard achievement: Custom C&I CCM metric* 

Metric 
Achievement 

Ratio 
Reported Tracked Verified 

CCM              714,752,252               683,498,569               579,288,646  84.75% 
*Not all values may compute exactly due to rounding. 

Table 6-49. includes these variables: 

 Cumulative Gross Savings – Tracking: Gross cumulative tracking savings for all customers in the 
Enbridge C&I Custom program 

 RR: Gross realization rate from the 2017-2018 CSPV report  

 Att: Attribution ratio (the complement of free ridership) from the 2018 NTG report  

 Spillover: Spillover ratio from 2013-2014 Spillover Study  

 Adj: Adjustment Ratio, the product of the RR and the sum of the Att ratio and Spillover ratio 

Equation 3: Adjustment Ratio 

𝑨𝑨𝒅𝒅𝒅𝒅𝒅𝒅𝒅𝒅𝒅𝒅𝒅𝒅𝒅𝒅𝒅𝒅𝒅𝒅 𝑹𝑹𝑹𝑹𝒅𝒅𝑹𝑹𝑹𝑹 = 𝑹𝑹𝑹𝑹 ∗ (𝑨𝑨𝒅𝒅𝒅𝒅 + 𝑺𝑺𝑺𝑺𝑹𝑹𝑺𝑺𝑺𝑺𝑹𝑹𝑺𝑺𝒅𝒅𝑺𝑺) 

 Verified Net Savings: Cumulative gross savings multiplied by the Adjustment Ratio 

Equation 4: Verified Net Savings 

𝑉𝑉𝑉𝑉𝑉𝑉𝑉𝑉𝑉𝑉𝑉𝑉𝑉𝑉𝑉𝑉 𝑁𝑁𝑉𝑉𝑡𝑡 𝑆𝑆𝑆𝑆𝑆𝑆𝑉𝑉𝑆𝑆𝑆𝑆𝑆𝑆 = 𝐴𝐴𝑉𝑉𝐴𝐴𝐴𝐴𝑆𝑆𝑡𝑡𝐴𝐴𝑉𝑉𝑆𝑆𝑡𝑡 𝑅𝑅𝑆𝑆𝑡𝑡𝑉𝑉𝑅𝑅 ∗ (𝐶𝐶𝐴𝐴𝐴𝐴𝐴𝐴𝐶𝐶𝑆𝑆𝑡𝑡𝑉𝑉𝑆𝑆𝑉𝑉 𝐺𝐺𝑉𝑉𝑅𝑅𝑆𝑆𝑆𝑆) 
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Table 6-49. Adjustment factors applied to Union C&I Custom Program cumulative gross savings* 

Attribution Group 

Tracking 
GROSS 
Savings 
(CCM) 

RR (%) Att (%) Spillover 
(%) Adj (%) 

Verified Net 
Savings 
(CCM) 

Agricultural     848,375,510  91.17% 50.16% 0.89% 46.54%     394,853,348  

Commercial and Multi-Family     123,883,283  90.57% 28.62% 0.00% 25.92%       32,111,952  
Industrial - Steam or Hot Water 
System     328,672,130  91.17% 28.98% 0.89% 27.23%       89,505,569  

Industrial - HVAC     135,619,325  91.17% 39.88% 0.89% 37.17%       50,409,715  

Industrial - Other     272,196,173  91.17% 4.11% 0.89% 4.56%       12,408,063  

TOTAL 1,708,746,422        33.90%   579,288,646  
*Not all values may compute exactly due to rounding. 

Documentation 
The EC used the documentation shown in Table 6-50. to verify the metrics for the C&I Custom program.  

Table 6-50. Documentation used to verify the C&I Custom program 
Report Language Description or Citation 

Union-Provided Documentation 
Tracking File Excel spreadsheet tracking metrics for all 2017 Union DSM programs 

Documents Used by EC 

OEB Decision  OEB Decision and Order, EB-2015-0029/EB-2015-0049, January 20, 2016 and OEB 
Revised Decision and Order, EB-2015-0029/EB-2015-0049, February 24, 2016 

Union Plan Union’s 2015-2020 DSM Plan, EB-2015-0029 
Union’s Draft 
2017 Report Union Gas 2017 Demand Side Management Draft Annual Report57 

2017-2018 CPSV 
Report 2017 Natural Gas Demand Side Management Custom Savings Verification58 

2018 NTG Report 2018 Natural Gas Demand Side Management Free-ridership Evaluation59 
2013-2014 
Spillover Study CPSV Participant Spillover Results60 

Verify Savings 
Adjustment Values – RR  

The 2017 CPSV Report conveyed gross realization rate by sector, as shown in Table 6-51.. The EC used the 
same sectors to apply the relevant rates at the measure level. 

Table 6-51. Verified gross savings rates for the Union Custom C&I program 
 Sector RR (%) 

Agricultural and Industrial 91.17% 

Commercial and Multi-Family 90.57% 
 

 
57 While the EC recognizes and understands that the draft report will be updated and finalized, the final was not available at the time of this 

evaluation, thus the draft is cited for reference. 
58 2017-2018 Natural Gas Demand Side Management Custom Savings Verification, DNV GL for the Ontario Energy Board, December 26, 2019 
59 2018 Natural Gas Demand Side Management Free-ridership Evaluation, DNV GL for the Ontario Energy Board, December 27, 2019 
60 CPSV Participant Spillover Results, DNV GL for the Ontario Energy Board, May 23, 2018 
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Adjustment Values – Att Ratios  

The 2018 NTG Report conveyed attribution ratios using a combination of sector and measure group, as 
shown in Table 6-52.. Then the EC individually mapped the measures in the Union tracking data to these 
sector/measure group combinations and applied the relevant rates at the measure level. 

Table 6-52. Attribution ratios for the Union Custom C&I program 
 Attribution Group Att (%) 

Agricultural 50.16% 

Commercial and Multi-Family 28.62% 

Industrial - Steam or Hot Water System 28.98% 

Industrial - HVAC 39.88% 

Industrial - Other 4.11% 
 

Adjustment Values – Spillover Ratios  

The 2013-2014 Spillover Study conveyed spillover ratios at the sector level, as shown in Table 6-53.. The EC 
used the same sectors to apply the relevant rates at the measure level. 

Table 6-53. Spillover ratios for the Union Custom C&I program 
 Sector RR (%) 

Industrial 0.89% 

Commercial and Multi-Family 0.00% 
 

Verify Cumulative Natural Gas Savings 

The program-level adjustment factors shown in Table 6-49. were built up from a measure-level application 
of the RR, Att, and Spillover ratios. Each measure was assigned a RR or Spillover ratio based on its sector, 
and an Att ratio based on the combination of sector and measure group. The EC calculated the measure-
level net savings using Equation 3 and Equation 4, then summed the measure-level savings to produce 
program-level savings. The EC calculated the program-level adjustment ratio by dividing the program-level 
net savings by the program-level gross savings. 

Verification Result 
As a result of this review, the EC verifies the total savings of 579,288,646 CCM for Union’s C&I Custom 
Program, an overall savings ratio of 84.75%. 
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Small Commercial New Construction – Enbridge 
No savings or activity were reported for this program in 2017.  
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Energy Leaders Initiative – Enbridge 

Overview 
Table 6-54. shows the reported, tracked, and verified scorecard achievements for the 2017 Enbridge Energy 
Leaders Initiative, with the metric of CCM savings. As a result of this review, the EC verifies total savings of 
1,375,530 CCM for large and small volume customers (98.8% of tracked savings). Table 6-54. contains the 
following variables: 

 Reported: Metric value reported in Enbridge’s draft 2017 report. The EC used this value as a cross check 
to validate tracking data; it is included for transparency. 

 Tracked: Metric value identified in Tracking File 

 Verified: Metric value verified from review of Tracking File, Project Files, and other relevant documents 
identified in the Documents section. 

 Savings Ratio: Ratio of verified to tracked savings. A value of 100.00% indicates that verified values 
match tracked values. 

Table 6-54. Enbridge Resource Acquisition scorecard achievement: Energy Leaders Initiative CCM 
metric* 

Metric 
Achievement 

Ratio 
Reported Tracked Verified 

Large Volume Customer - CCM            
1,392,380  

          1,323,480            1,306,630  98.73% 

Small Volume Customer - CCM                68,900                 68,900  100.00% 

TOTAL          1,392,380           1,392,380           1,375,530  98.79% 
 
*Not all values may compute exactly due to rounding. 
†Enbridge’s draft report does not include by-program breakouts for large and small volume customers, rather program totals and metric total 

Table 6-55. includes these variables: 

 Cumulative Gross Savings – Tracking: Gross cumulative tracking savings for all customers in the 
Enbridge Energy Leaders Initiative. 

 RR: Gross realization rate based on engineering reviews.  

 Att: Attribution ratio (the complement of free ridership), deemed based on EAC consensus.  

 Spillover: Spillover ratio, deemed based on EAC consensus.  

 Adj: Adjustment Ratio, the product of the RR and the sum of the Att ratio and Spillover ratio 

Equation 5: Adjustment Ratio 

𝑨𝑨𝒅𝒅𝒅𝒅𝒅𝒅𝒅𝒅𝒅𝒅𝒅𝒅𝒅𝒅𝒅𝒅𝒅𝒅 𝑹𝑹𝑹𝑹𝒅𝒅𝑹𝑹𝑹𝑹 = 𝑹𝑹𝑹𝑹 ∗ (𝑨𝑨𝒅𝒅𝒅𝒅 + 𝑺𝑺𝑺𝑺𝑹𝑹𝑺𝑺𝑺𝑺𝑹𝑹𝑺𝑺𝒅𝒅𝑺𝑺) 

 Verified Net Savings: Cumulative gross savings multiplied by the Adjustment Ratio 

Equation 6: Verified Net Savings 

𝑉𝑉𝑉𝑉𝑉𝑉𝑉𝑉𝑉𝑉𝑉𝑉𝑉𝑉𝑉𝑉 𝑁𝑁𝑉𝑉𝑡𝑡 𝑆𝑆𝑆𝑆𝑆𝑆𝑉𝑉𝑆𝑆𝑆𝑆𝑆𝑆 = 𝐴𝐴𝑉𝑉𝐴𝐴𝐴𝐴𝑆𝑆𝑡𝑡𝐴𝐴𝑉𝑉𝑆𝑆𝑡𝑡 𝑅𝑅𝑆𝑆𝑡𝑡𝑉𝑉𝑅𝑅 ∗ (𝐶𝐶𝐴𝐴𝐴𝐴𝐴𝐴𝐶𝐶𝑆𝑆𝑡𝑡𝑉𝑉𝑆𝑆𝑉𝑉 𝐺𝐺𝑉𝑉𝑅𝑅𝑆𝑆𝑆𝑆) 
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Table 6-55. Adjustment factors applied to Enbridge Energy Leaders Initiative cumulative gross 
savings* 

Measure Type Tracking Gross 
Savings (CCM) RR (%) Att (%) Spillover 

(%) Adj* (%) 
Verified Net 

Savings 
(CCM) 

Small Volume Customers 68,900 100.00% 100.00% 0.00% 100.00% 68,900 

Large Volume Customers 1,323,480 98.73% 100.00% 0.00% 98.73% 1,306,630 

  Total 1,392,380 98.79% 100.00% 0.00% 98.79% 1,375,530 
*Not all values may compute exactly due to rounding. 

Documentation  
The EC used the documentation shown in Table 6-56. to verify the metrics for the Energy Leaders Initiative.  

Table 6-56. Documentation used to verify the Energy Leaders Initiative 
Report Language Description or Citation 

Enbridge-Provided Documentation 
Tracking File Excel spreadsheet tracking metrics for all 2017 Enbridge DSM programs 
Project Files PDF document for each requested participant, supporting program metrics 

Documents Used by EC 

OEB Decision  OEB Decision and Order, EB-2015-0029/EB-2015-0049, January 20, 2016 and OEB 
Revised Decision and Order, EB-2015-0029/EB-2015-0049, February 24, 2016 

Enbridge Plan Enbridge Gas Multi-Year DSM Plan (2015-2020), EB-2015-0049 
Enbridge Draft 
2017 Report 2017 Demand Side Management Draft Annual Report, Enbridge Gas61 

Participant Selection 

Enbridge first provided the Tracking File listing the Enbridge Account (number) and Project Code (unique 
ID). The spreadsheet identified five participants. The EC requested full documentation for all participants. 

Received Files 

The EC received five individual pdf files, one for each project listed in the Tracking File. PDF files generally 
included: 

 Project summary 

 Customer invoice for project incentive 

 Custom Project Documentation Review Checklist 

 2017 Ice Resurfacing Application Form 

 Custom project documentation (ETools) 

 Site evaluation/audit documentation 

 Manufacturer invoice 

 Installation invoice 

 
61 While the EC recognizes and understands that the draft report will be updated and finalized, the final was not available at the time of this 

evaluation, thus the draft is cited for reference. 
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Verify Gross Savings 
This program consists of five vortex ice resurfacing projects implemented at five ice rinks.  

Calculate Savings Adjustment Factor 

The EC reviewed the calculations to determine whether the savings estimates were reasonable. The program 
calculated savings using the following equation, which the EC deems appropriate. 

𝑉𝑉𝑆𝑆𝑉𝑉𝑉𝑉𝑆𝑆𝑒𝑒 𝑆𝑆𝑆𝑆𝑆𝑆𝑉𝑉𝑆𝑆𝑆𝑆𝑆𝑆 = �
𝑆𝑆𝑆𝑆𝐶𝐶𝐶𝐶𝑅𝑅𝑆𝑆𝑆𝑆 𝑅𝑅𝑉𝑉 𝑤𝑤𝑆𝑆𝑡𝑡𝑉𝑉𝑉𝑉

𝑒𝑒𝑉𝑉𝑆𝑆𝑉𝑉
� (𝑆𝑆𝑠𝑠𝑉𝑉𝑠𝑠𝑉𝑉𝑉𝑉𝑉𝑉𝑠𝑠 ℎ𝑉𝑉𝑆𝑆𝑡𝑡 𝑅𝑅𝑉𝑉 𝑤𝑤𝑆𝑆𝑡𝑡𝑉𝑉𝑉𝑉)(𝑠𝑠ℎ𝑆𝑆𝑆𝑆𝑆𝑆𝑉𝑉 𝑉𝑉𝑆𝑆 𝑤𝑤𝑆𝑆𝑡𝑡𝑉𝑉𝑉𝑉 𝑡𝑡𝑉𝑉𝐴𝐴𝑠𝑠𝑉𝑉𝑉𝑉𝑆𝑆𝑡𝑡𝐴𝐴𝑉𝑉𝑉𝑉) 

The Etools custom project documentation shows the inputs used in the equation. In nearly all cases, the 
Etools inputs match the information on the customer application. The only exception was, for one project, 
the Etools input for the change in water temperature, or Delta T, was inconsistent with the documentation, 
as shown in Table 6-57.. The EC adjusted the inputs to match the application, ran the calculation, and 
determined the verified savings shown in Table 6-58. and Table 6-59.. 

Table 6-57. Calculated savings using application form inputs vs Etools claimed savings (m3)* 

Site ID Customer 
Type 

Claimed (Etools) Application Form Calculated 
Savings 

Difference Delta-T Savings 
(m3) 

Input 
Temp 

Output 
Temp Delta-T Savings 

(m3) 
4 Large Volume 115 6,460 55 140 85 4,775 -1,685 

*Not all values may compute exactly due to rounding. 

Table 6-58. Energy Leaders Initiative gross annual savings – small volume customers – RR* 

Site ID Claimed 
Savings (m3) 

Verified 
Savings (m3) 

Difference 
(m3) 

Realization 
Rate 

3 6,890 6,890 0 100.0% 
*Not all values may compute exactly due to rounding. 

Table 6-59. Energy Leaders Initiative gross annual savings – large volume customers – RR* 

Site ID Claimed 
Savings (m3) 

Verified 
Savings (m3) 

Difference 
(m3) 

Realization 
Rate 

4 6,460 4,775 -1,685 73.9% 

7 19,130 19,130 0 100.0% 

13 86,738 86,738 0 100.0% 

16 20,020 20,020 0 100.0% 

Total 132,348 130,663 -1,685 98.7% 
*Not all values may compute exactly due to rounding. 

Adjustment Values  
In evaluation of the 2016 programs, the EAC agreed to deem the Att and Spillover ratios at 100.00% and 
0%, respectively. These deemed values continued into 2017. Therefore, the adjustment factor is equal to 
the realization rate.  

Verification Result 
As a result of this review, the EC confirms the savings of 68,900 CCM (100.00% of tracked) for small 
volume customers and 1,306,630 CCM (98.7% of tracked) for large volume customers of the Energy 
Leaders Initiative. 
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Comprehensive Energy Management – Enbridge 
No activity was reported for this program in 2017 under the Resource Acquisition Scorecard. 
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Run-it-Right – Enbridge 

Overview 
Table 6-60. shows the reported, tracked, and verified scorecard achievements for the 2017 Enbridge Run-it-
Right (RIR) Program, with the metric of CCM savings. The RIR Program has two metrics under separate 
scorecards, CCM Savings (Resource Acquisition) and Participants (Market Transformation). CCM Savings are 
discussed here, while the Participants metric is discussed in Appendix K. 

As a result of this review, the EC verifies total savings of 869,455 CCM (100.00% of tracked savings) for 
large volume customers of the 2017 Run-it-Right program. Table 6-60. contains the following variables: 

 Reported: Metric value reported in Enbridge’s draft 2017 report. The EC used this value as a cross check 
to validate tracking data; it is included for transparency. 

 Tracked: Metric value identified in Tracking File 

 Verified: Metric value verified from review of Tracking File, Project Files, and other relevant documents 
identified in the Documents section. 

 Savings Ratio: Ratio of verified to tracked savings. A value of 100.00% indicates that verified values 
match tracked values. 

Table 6-60. Enbridge Resource Acquisition scorecard achievement: Run-it-Right CCM metric*† 

Metric 
Achievement 

Ratio 
Reported Tracked Verified 

Large Volume Customer - CCM 
             869,455  

             869,455               869,455  100.00% 

Small Volume Customer - CCM                       -                          -    - 

TOTAL             869,455              869,455              869,455  100.00% 
 
*Not all values may compute exactly due to rounding. 
†Enbridge’s draft report does not include by-program breakouts for large and small volume customers, rather program totals and metric total 

Table 6-61. includes these variables: 

 Tracking Gross Savings: Gross cumulative tracking savings for all customers in the Enbridge 2017 Run-
it-Right program. 

 RR: Gross realization rate based on engineering reviews.  

 Att: Attribution ratio (the complement of free ridership) from the 2015 CPSV report.  

 Spillover: Spillover ratio from 2013-2014 Spillover Study.  

 Adj: Adjustment Ratio, the product of the RR and the sum of the Att ratio and Spillover ratio 

Equation 7: Adjustment Ratio 

𝑨𝑨𝒅𝒅𝒅𝒅𝒅𝒅𝒅𝒅𝒅𝒅𝒅𝒅𝒅𝒅𝒅𝒅𝒅𝒅 𝑹𝑹𝑹𝑹𝒅𝒅𝑹𝑹𝑹𝑹 = 𝑹𝑹𝑹𝑹 ∗ (𝑨𝑨𝒅𝒅𝒅𝒅 + 𝑺𝑺𝑺𝑺𝑹𝑹𝑺𝑺𝑺𝑺𝑹𝑹𝑺𝑺𝒅𝒅𝑺𝑺) 

 Verified Net Savings: Cumulative gross savings multiplied by the Adjustment Ratio 

Equation 8: Verified Net Savings 

𝑉𝑉𝑉𝑉𝑉𝑉𝑉𝑉𝑉𝑉𝑉𝑉𝑉𝑉𝑉𝑉 𝑁𝑁𝑉𝑉𝑡𝑡 𝑆𝑆𝑆𝑆𝑆𝑆𝑉𝑉𝑆𝑆𝑆𝑆𝑆𝑆 = 𝐴𝐴𝑉𝑉𝐴𝐴𝐴𝐴𝑆𝑆𝑡𝑡𝐴𝐴𝑉𝑉𝑆𝑆𝑡𝑡 𝑅𝑅𝑆𝑆𝑡𝑡𝑉𝑉𝑅𝑅 ∗ (𝐶𝐶𝐴𝐴𝐴𝐴𝐴𝐴𝐶𝐶𝑆𝑆𝑡𝑡𝑉𝑉𝑆𝑆𝑉𝑉 𝐺𝐺𝑉𝑉𝑅𝑅𝑆𝑆𝑆𝑆) 
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Table 6-61. Adjustment Factors Applied to Run-it-Right Program cumulative gross savings* 

Measure Type 

Tracking 
Gross 

Savings 
(CCM) 

RR (%) Att (%) Spillover 
(%) Adj (%) Verified Net 

Savings (CCM) 

Large Volume Customers CCM        1,736,825  100.00% 50.06% 0.00% 50.06%            869,455  
*Not all values may compute exactly due to rounding. 

Documentation  
The EC used the documentation shown in Table 6-62. to verify the metrics for the Run-it-Right program.  

Table 6-62. Documentation used to verify the Run-it-Right Program 
Report Language Description or Citation 

Enbridge-Provided Documentation 
Tracking File Excel spreadsheet tracking metrics for all 2017 Union DSM programs 
Project Files PDF document for each requested participant, supporting program metrics 

Documents Used by EC 

OEB Decision  
OEB Decision and Order, EB-2015-0029/EB-2015-0049, January 20, 2016 and 
OEB Revised Decision and Order, EB-2015-0029/EB-2015-0049, February 24, 
2016 

Enbridge Plan Enbridge Gas Multi-Year DSM Plan (2015-2020), EB-2015-0049 
Enbridge Draft 
2017 Report 2017 Demand Side Management Draft Annual Report, Enbridge Gas62 

2015 CPSV 
Report 

2015 Natural Gas Demand Side Management Custom Savings Verification and 
Free-ridership Evaluation63 

2013-2014 
Spillover Study CPSV Participant Spillover Results64 

Participant Selection 

Enbridge first provided the Tracking File listing RIR participants with anonymized Program, Customer, and 
Site IDs, listing 85 individual projects with 59 included in savings results (the remainder removed by 
Enbridge because the participants undertook capital projects or the consumption data did not provide the 
statistical confidence required for regression analysis). The EC randomly selected 10 of the 59 projects, 
requesting full documentation by Project ID. 

Methodology Review 
The program methodology did not change for the 2017 program year. For the certification, a senior engineer 
reviewed the calculation methods for each selected site. The following conclusion from the 2015 
certification65 remains valid:  

The methodology used by the RIR program to estimate savings is appropriate for the application. No 
significant concerns were identified by the team; however, the RIR tool does not allow observation 
of all of the calculations performed. 

 
62 While the EC recognizes and understands that the draft report will be updated and finalized, the final was not available at the time of this 

evaluation, thus the draft is cited for reference. 
63 2016 Natural Gas Demand Side Management Custom Savings Verification, DNV GL for the Ontario Energy Board, June 31, 2018   
64 CPSV Participant Spillover Results, DNV GL for the Ontario Energy Board, May 23, 2018 
65 2015 Natural Gas Demand Side Management Annual Verification, DNV GL for the Ontario Energy Board, December 20, 2017, Appendix F 
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Verify Gross Savings 
For 2017, evaluation engineers reviewed the supporting documentation provided in the Project Files (pdf) for 
the sample of sites to identify the answers to the following questions: 

 Is the building type correctly identified? 

 How many months were used in the baseline, improvement, and reference periods? 

 What type of model was used? 

 What independent variables were used? 

 What R-squared values were used for the baseline and reference models? 

 What are the estimated savings during the reference period? 

 Were capital project savings deducted? 

 What percentage of consumption do the savings represent? 

 What is driving the positive or negative savings claimed? 

 Should a new baseline model be created? 

The EC senior engineer used these questions (above) to review the calculations completed, the consumption 
pattern at the facility, and the baseline model. The EC senior engineer then asked three primary questions 
to assess the risk of savings accuracy as Low, Normal, or High. Three key questions were: 

 Based on experience, is the baseline model specification reasonable? 

 Based on experience, is the baseline time period definition reasonable? 

 What is the assessed level of risk for achieving savings? 

The EC assigned three sites as low-risk, five normal-risk, and two high-risk. Based on our experience, this 
distribution is consistent with similar programs. The baseline model specifications were reasonable for all 
projects examined. Overall, the savings claimed are reasonable, especially because both positive and 
negative savings are included in the program Tracking File and Project Files. 

After the risk levels were assigned, the EC senior engineers identified one similarity in the high-risk facilities: 
they both had less than 12 months of baseline data used in their model. This introduces risk by allowing for 
the possibility of not accounting for all seasonal variation throughout the year. 

All savings claims were supported by actions at the facility. Clear changes in the consumption patterns 
occurred. The EC’s review supports a savings claim for all sites. 

Adjustment Values – Att and Spillover Ratios 
The 2015 CPSV Report conveyed a single attribution ratio for the Run-it-Right program of 50.06%. The 
2013-2014 Spillover study did not find any spillover savings for the program.66 The two ratios (attribution 
and spillover) were combined with the RR to produce a program-level adjustment factor of 50.06%. 

 
66 Neither the attribution ratio nor the spillover value have been updated in more recent iterations of these reports. 
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Verification Result 
As a result of this review, the EC confirms the savings of 869,455 CCM (100.00% of tracked) for large 
volume customers of the Run-it-Right program. 
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 Low Income Scorecards 

This appendix describes the detailed process used to verify the metrics for the Low Income Scorecard 
programs for Enbridge (Table 6-63.) and Union Gas (Table 6-64.). The programs addressed in this appendix 
are: 

 Winter Retrofit - Furnace End-of-Life Upgrade Program – Union 

 Winter Retrofit – Home Winterproofing – Enbridge 

 Winter Retrofit - Home Weatherization– Union  

 Winter Retrofit – Indigenous Program – Union 

 Low Income New Construction – Enbridge 

 Low Income Multi-Residential – Affordable Housing Program – Enbridge 

 Low Income Multi-Residential – Multi-Family Program (Social Assisted) – Union 

 Low Income Multi-Residential – Multi-Family Program (Market Rate) – Union 

Table 6-63. Enbridge 2017 Low Income scorecard*67 

Programs Metrics 

Verified Achievement Metric Target 

Weight Program-
level 

Savings 

Metric-
level 

Savings 

Lower 
Band Target Upper Band 

Home Winterproofing CCM 19,598,357  19,598,357   30,517,631     40,690,174     61,035,261  45.00% 
Low-Income Multi-
Residential CCM 69,363,767  69,363,767   94,799,664   126,399,552   189,599,328  45.00% 

Low-Income New 
Construction Applications              11               11                21                  28                  42  10.00% 

*Not all values may compute exactly due to rounding. 

Table 6-64. Union Gas 2017 Low Income scorecard*68 

Programs Metrics 

Verified Achievement Metric Target 

Weight Program-
level 

Savings 

Metric-
level 

Savings 

Lower 
Band Target Upper Band 

Home Weatherization 
Single 
Family - 
CCM 

  29,828,405  

30,676,937    33,770,520    45,027,360    67,541,040  60.00% Furnace End-of-Life       442,260  

Indigenous       406,272  
Multi-Family Social & 
Assisted CCM   22,426,926  22,426,926    14,512,897    19,350,529    29,025,794  35.00% 

Multi-Family Market 
Rate CCM    4,363,656    4,363,656    11,851,283    15,801,711    23,702,567  5.00% 

*Not all values may compute exactly due to rounding.  

 
67 Ontario Energy Board Decision and Order, EB-2015-0029/EB-2015-0049, FINAL REVISED February 24, 2016, Schedule C 
68 Ibid  
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Winter Retrofit - Furnace End-of-Life Upgrade Program – Union 

Overview 
Table 6-65. shows the reported, tracked, and verified scorecard achievements for the 2017 Union Gas 
Furnace End-of-Life Upgrade program, with the metric of CCM savings. As a result of this review, the EC 
verifies 442,260 CCM (100.00% of tracked savings). Table 6-65. shows the reported, tracked, and verified 
scorecard achievements for the 2017 Union HRR program with the metric of CCM.  

 Reported: Metric value reported in Union’s draft 2017 report. The EC used this value as a cross check to 
validate tracking data; it is included for transparency. 

 Tracked: Metric value identified in Tracking File. 

 Verified: Metric value verified from review of Tracking File, Project Files, and other relevant documents 
identified in the Documents section. 

 Ratio: Ratio of verified to tracked savings. A value of 100.00% indicates verified values match tracked 
values. 

Table 6-65. Union Low Income scorecard achievement: Furnace End-Of-Life Upgrade CCM metric* 

Metric 
Achievement 

Ratio 
Reported Tracked Verified 

CCM              442,260               442,260               442,260  100.00% 
*Not all values may compute exactly due to rounding. 

Documentation  
The EC used the documentation shown in Table 6-66. to verify the metrics for the Furnace End-of-Life 
Upgrade program.  

Table 6-66. Documentation used to verify the Furnace End-of-Life Upgrade program 
Report Language Description or Citation 
Union-Provided Documentation 

Tracking File Excel spreadsheet tracking metrics for all 2017 Union DSM programs 
Documents Used by EC 

OEB Decision  OEB Decision and Order, EB-2015-0029/EB-2015-0049, January 20, 2016 and OEB 
Revised Decision and Order, EB-2015-0029/EB-2015-0049, February 24, 2016 

Union Plan Union’s 2015-2020 DSM Plan, EB-2015-0029 
Union’s Draft 
2017 Report Union Gas 2017 Demand Side Management Draft Annual Report69 

TRM 1.0 EB-2016-0246 New and Updated DSM Measures - Joint Submission from Union Gas 
Ltd. and Enbridge Gas Distribution 

Verify Cumulative Natural Gas Savings 
In calculating net CCM, the EC reviewed natural gas savings for prescriptive measures from the Tracking 
File, using the procedures identified in Appendix O. The EC verified the tracked savings which resulted in a 
savings ratio of 100.00%. Four hundred sixty-four high efficiency units in 410 projects were installed as part 
of the program. 

 
69 While the EC recognizes and understands that the draft report will be updated and finalized, the final was not available at the time of this 

evaluation, thus the draft is cited for reference. 
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Verification Result 
As a result of this review, the EC confirms the savings of 442,260 CCM (100.00% of tracked savings) for 
Union’s Furnace End-of-Life Upgrade Program. This is equal to the reported and tracked program savings. 
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Winter Retrofit - Home Winterproofing – Enbridge 

Overview 
Table 6-67. shows the reported, tracked, and verified scorecard achievements for the 2017 Enbridge Home 
Winterproofing program, with the metric of CCM savings. As a result of this review, the EC verifies 
19,598,357 CCM (100.00% of tracked savings). Table 6-67. contains the following variables: 

 Reported: Metric value reported in Enbridge’s draft 2017 report. The EC used this value as a cross check 
to validate tracking data; it is included for transparency. 

 Tracked: Metric value identified in Tracking File 

 Verified: Metric value verified from review of Tracking File, Project Files, and other relevant documents 
identified in the Documents section. 

 Savings Ratio: Ratio of verified to tracked savings. A value of 100.00% indicates that verified values 
match tracked values. 

Table 6-67. Enbridge Low Income Scorecard Achievements: Home Winterproofing program*† 

 Metric 
Achievement 

Ratio 
Reported Tracked Verified 

CCM - Prescriptive 
         19,598,364  

             144,254               144,248  100.00% 

CCM - Whole Home          19,454,110           19,454,110  100.00% 

TOTAL        19,598,364         19,598,364         19,598,357  100.00% 
*Not all values may compute exactly due to rounding. 
†Enbridge’s draft report does not include by-program breakouts for large and small volume customers, rather program totals and metric total 

Documentation  
The EC used the documentation shown in Table 6-68. to verify the metrics for the Home Winterproofing 
program.  

Table 6-68. Documentation used to verify the Home Winterproofing program 
Report Language Description or Citation 

Enbridge-Provided Documentation 
Tracking File Excel spreadsheet tracking metrics for all 2017 Enbridge DSM programs 
Project Files Various documents for each requested participant, supporting program metrics 

Documents Used by EC 

OEB Decision  OEB Decision and Order, EB-2015-0029/EB-2015-0049, January 20, 2016 and OEB 
Revised Decision and Order, EB-2015-0029/EB-2015-0049, February 24, 2016 

Enbridge Plan Enbridge Gas Multi-Year DSM Plan (2015-2020), EB-2015-0049 
Enbridge’s Draft 
2017 Report Enbridge 2017 Demand Side Management Draft Annual Report70 

TRM 1.0 EB-2016-0246 New and Updated DSM Measures - Joint Submission from Union Gas 
Ltd. and Enbridge Gas Distribution 

TAPS Report TAPS Verification Program 2012 Year End Research Report, Quadra Research. April 
201371 

 
70 While the EC recognizes and understands that the draft report will be updated and finalized, the final was not available at the time of this 

evaluation, thus the draft is cited for reference. 
71 TAPS Verification Program 2012 Year End Research Report, Study CR-604, Quadra Research, April 3, 2013 
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Report Language Description or Citation 
Multi-Residential 
Low-Income 
Showerhead 
Verification 

Multi-Residential Low-Income Showerhead Verification, Ipsos Research72 

Simulation-based Savings 
Participant Selection 

The EC did not verify Private Homes and Social Housing savings separately, as there was no difference 
observed for measure life (25 years) or free ridership (0%) for any Low Income program. Enbridge provided 
the tracking file listing 1,023 individual participant homes in the Winterproofing program. To certify the 
scorecard metric, the EC randomly selected 30 participants for review, requested additional documentation, 
confirmed receipt of the correct files, and reviewed documents to verify participation and eligibility. 

Received Files 

The typical file folder had the following information: 

 Photographs of pre- and post-installation conditions 

 Invoice information (PDF scans or photo of receipts) 

 HOT2000 Model simulation Files (.HSE)  

 HOT2000 Model Output Files (.TSV) 

 HOT2000 Model Output Summary (PDF) 

Calculate Realization Rate 

The EC used a multi-step process to verify tracked energy savings for the 30 sampled homes, shown Figure 
6-5 for the 2017 Winterproofing verification. The process was necessary because the simulation mode 
(EnerGuide or Expert73) used by program delivery agents is not available to non-certified professionals. 
While the EC can attempt to run the Expert simulations in General mode, the runs may produce error 
warnings or result in a savings differential between the Expert result and General result. Therefore, this 
multi-step process was developed to verify savings: 

 EC requested simulation (HSE) and output (TSV) files from the program 

 Where possible, the simulation file was re-run and the results used to verify the tracking savings. If 
different simulation versions or modes were used, the savings could be slightly different; therefore, 
simulation savings were considered “verified” if they were within 2% of the tracking savings; in this 
case, the tracked savings value was accepted as the verified savings.  

 If a simulation file was not provided, the file inputs were incompatible with General mode and would not 
run, the file ran but produced an error due to version or mode differences, or the file produced a 
difference in savings greater than 2%, the output file was used to verify the tracking savings. As with 
the simulation file, the EC accepted tracking savings values within 2% of the output file value as the 
verified savings. 

 
72 Multi-Residential Low-Income Showerhead Verification, Ipsos Research, March 28, 2013 
73 “Expert” is the mode listed in the output files. This mode is also labelled as “EnerGuide” in simulation files. The EC uses both terms. 
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 If no additional documentation or explanation was available, the EC would have compared the output file 
values to the project documentation PDF summary to determine whether they were consistent.   

 

Figure 6-5. Overview of gross simulation savings verification for 2017 Winterproofing 

 

Table 6-69. shows how many customers were verified in each evaluation step. 

Table 6-69. Overview of gross simulation savings verification 
Evaluation Step # Verified 

Simulation re-run (HSE) and compared to tracking, verified if ± 2% 10 

Output files for (TSV) compared to tracking, verified if ± 2% 1 

Additional Explanation request  19 

Comparison to output file values 0 

Total Verified  30 

The gross savings realization rate is 100.00%, shown in Table 6-70.. 

Table 6-70. Enbridge Home Winterproofing realization rate* 

Numbers of 
Houses 

Realization 
Rate 

90% Confidence Interval 

Absolute 
Precision Lower Bound Upper Bound Relative 

Precision 

30 100% 0% 100% 100% 7% 
*Not all values may compute exactly due to rounding. 

Prescriptive Savings 
In calculating net CCM, the EC reviewed natural gas savings for prescriptive measures from the Tracking 
File, using the procedures identified in Appendix O. The EC made no changes to the tracked savings which 
resulted in a (rounded) savings ratio of 100.00%.  

Verification Result 
As a result of this review, the EC confirms the savings of 19,598,357 CCM (100.00% of tracked savings) for 
Enbridge’s Home Winterproofing (single family Part 9) program. 
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Winter Retrofit - Home Weatherization – Union 

Overview  
Table 6-71. shows the reported, tracked, and verified scorecard achievements for the 2017 Union Home 
Weatherization Program, with the metric of CCM savings. As a result of this review, the EC verifies 
29,828,405 CCM. Table 6-71. includes the following variables: 

 Reported: Metric value reported in Enbridge’s draft 2017 report. The EC used this value as a cross check 
to validate tracking data; it is included for transparency. 

 Tracked: Metric value identified in Tracking File 

 Verified: Metric value verified from review of Tracking File, Project Files, and other relevant documents 
identified in the Documents section. 

 Savings Ratio: Ratio of verified to tracked savings. A value of 100.00% indicates that verified values 
match tracked values. 

Table 6-71. Union Low Income scorecard achievements: Home Weatherization program* 

Metric 
Achievement 

Ratio 
Reported Tracked Verified 

CCM - Prescriptive 
         30,191,664  

             104,740               105,085  100.33% 

CCM - Whole Home          30,070,493           29,723,320  98.85% 

TOTAL        30,191,664         30,175,233         29,828,405  98.85% 
*Not all values may compute exactly due to rounding. 

Documentation  
The EC used the documentation shown in Table 6-72. to verify the metrics for the Home Weatherization 
program.  

Table 6-72. Documentation used to verify the Home Weatherization program 
Report Language Description or Citation 

Union-Provided Documentation 
Tracking File Excel spreadsheet tracking metrics for all 2017 Union DSM programs 
Project Files Various documents for each requested participant, supporting program metrics 

Documents Used by EC 

OEB Decision  OEB Decision and Order, EB-2015-0029/EB-2015-0049, January 20, 2016 and OEB 
Revised Decision and Order, EB-2015-0029/EB-2015-0049, February 24, 2016 

Union Plan Union’s 2015-2020 DSM Plan, EB-2015-0029 
Union’s Draft 
2017 Report Union Gas 2017 Demand Side Management Draft Annual Report74 

TRM 1.0 EB-2016-0246 New and Updated DSM Measures - Joint Submission from Union Gas 
Ltd. and Enbridge Gas Distribution 

 
74 While the EC recognizes and understands that the draft report will be updated and finalized, the final was not available at the time of this 

evaluation, thus the draft is cited for reference. 
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Simulation-based Savings 
Participant Selection 

The EC did not verify Private Homes and Social Housing savings separately, as there was no difference 
observed for measure life (25 years) or free ridership (0%) for any Low Income program. Union provided 
the tracking file, listing 1,182 prescriptive measures and measures installed in Private Homes and Social 
Housing. The EC identified individual sites within Private and Social Housing and randomly selected 30 
participants for review, requested additional documentation, confirmed receipt of the correct files, and 
reviewed documents to verify participation and eligibility. 

Received Files 

The typical file folder had the following information: 

 Photographs of pre- and post-installation conditions 

 HOT2000 Model simulation Files (.HSE)  

 HOT2000 Model Output Files (.TSV) 

Calculate Realization Rate 

The EC used a multi-step process to verify tracked energy savings for the 30 sampled homes, shown in 
Figure 6-6 for the Home Weatherization program. The process was necessary because the simulation mode 
(EnerGuide or Expert75) used by program delivery agents is not available to non-certified professionals. 
While the EC can attempt to run the Expert simulations in General mode, the runs may produce error 
warnings or result in a savings differential between the Expert result and General result. Therefore, this 
multi-step process was developed to verify savings: 

 EC requested simulation (HSE) and output (TSV) files from the program 

 Where possible, the simulation file was re-run and the results used to verify the tracking savings. If 
different simulation versions or modes were used, the savings could be slightly different; therefore, 
simulation savings were considered “verified” if they were within 2% of the tracking savings; in this 
case, the tracked savings value was accepted as the verified savings.  

 If a simulation file was not provided, the file inputs were incompatible with General mode and would not 
run, the file ran but produced an error due to version or mode differences, or the file produced a 
difference in savings greater than 2%, the output file was used to verify the tracking savings. As with 
the simulation file, the EC accepted tracking savings values within 2% of the output file value as the 
verified savings. 

 If the EC was unable to verify the tracking savings against the output file, the EC requested additional 
documentation from the program (utility) to explain the discrepancy.  

 If no additional documentation or explanation was available, the EC compared output file values to 
project documentation to determine if the calculated model values were consistent with documentation. 
For this program, we found the project photos to be in agreement with the simulation file, so the verified 
savings were set equal to the TSV file value. 

 

 
75 “Expert” is the mode listed in the output files. This mode is also labelled as “EnerGuide” in simulation files. The EC uses both terms. 
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Figure 6-6. Overview of gross savings verification for 2017 Home Weatherization program 

 

Table 6-73. shows how many customers were verified in each evaluation step. Savings for 28 homes were 
verified with comparison of tracking data against either simulation (HSE) or output (TSV) files.  

Table 6-73. Overview of gross simulation savings verification 
Evaluation Step # Verified 

Simulation re-run (HSE) and compared to tracking, verified if ± 2% 17 

Output files for (TSV) compared to tracking, verified if ± 2% 11 

Additional Explanation request  0 

Comparison to output file values 2 

Total Verified  30 

 

The gross savings realization rate (RR) is 98.9%, shown in Table 6-74.. 

Table 6-74. Union Home Weatherization realization rate* 

Numbers of 
Houses 

Realization 
Rate 

90% Confidence Interval 

Absolute 
Precision 

Lower 
Bound 

Upper 
Bound 

Relative 
Precision 

30 98.85% 0.97% 97.88% 99.81% 1.63% 
*Not all values may compute exactly due to rounding. 

Prescriptive Savings 
In calculating net CCM, the EC reviewed natural gas savings for prescriptive measures from the Tracking 
File, using the procedures identified in Appendix O. The EC certified the tracked savings which resulted in a 
savings ratio of 100.33%, as shown in Table 6-75..  
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Table 6-75. Union scorecard achievements by measure group* 

Measure Group Installed 
Measures 

Tracked 
Achievement 

(CCM) 

Verified 
Achievement 

(CCM) 

Savings 
Ratio 

Basic-Faucet Aerator-Bath 93             5,892              5,892  100.00% 

Basic-Faucet Aerator-Kitchen 91            10,414             10,414  100.00% 

Basic-Pipe Insulation - 2m 140            47,935             48,279  100.72% 

Basic-Showerhead-1.25 gpm existing 2.5 79            22,055             22,055  100.00% 

Basic-Thermostat-Programmable 27            18,444             18,444  100.00% 

Total 430         104,740         105,085  100.33% 
*Not all values may compute exactly due to rounding. 

Verification Result 
As a result of this review, the EC confirms the savings of 29,828,405 CCM (98.85% of tracked savings) for 
Union’s Home Weatherization program.  
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Winter Retrofit – Indigenous Program – Union 

Overview  
Table 6-76. shows the reported, tracked, and verified scorecard achievements for the 2017 Indigenous 
Program, with the metric of CCM savings. As a result of this review, the EC verifies 406,272 CCM (91.25% of 
reported and tracked savings). Table 6-76. includes the following variables: 

 Reported: Metric value reported in Enbridge’s draft 2017 report. The EC used this value as a cross check 
to validate tracking data; it is included for transparency. 

 Tracked: Metric value identified in Tracking File 

 Verified: Metric value verified from review of Tracking File, Project Files, and other relevant documents 
identified in the Documents section. 

 Savings Ratio: Ratio of verified to tracked savings. A value of 100.00% indicates that verified values 
match tracked values. 

Table 6-76. Union Low Income scorecard achievements: Indigenous program* 

Metric 
Achievement 

Ratio 
Reported Tracked Verified 

CCM - Prescriptive 
             446,706  

                 9,562                   9,562  100.00% 

CCM - Whole Home              435,650               396,710  91.06% 

TOTAL             446,706              445,212              406,272  91.25% 
 
*Not all values may compute exactly due to rounding. 

Documentation  
The EC used the documentation shown in Table 6-77. to verify the metrics for the Indigenous program.  

Table 6-77. Documentation used to verify the Indigenous program 
Report Language Description or Citation 

Union-Provided Documentation 
Tracking File Excel spreadsheet tracking metrics for all 2017 Union DSM programs 
Project Files Various documents for each requested participant, supporting program metrics 

Documents Used by EC 

OEB Decision  OEB Decision and Order, EB-2015-0029/EB-2015-0049, January 20, 2016 and OEB 
Revised Decision and Order, EB-2015-0029/EB-2015-0049, February 24, 2016 

Union Plan Union’s 2015-2020 DSM Plan, EB-2015-0029 
Union’s Draft 
2017 Report Union Gas 2017 Demand Side Management Draft Annual Report76 

TRM 1.0 EB-2016-0246 New and Updated DSM Measures - Joint Submission from Union Gas 
Ltd. and Enbridge Gas Distribution 

Simulation-based Savings 
Participant Selection 

 
76 While the EC recognizes and understands that the draft report will be updated and finalized, the final was not available at the time of this 

evaluation, thus the draft is cited for reference. 
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Union provided the tracking file, listing 68 prescriptive measures installed in 21 single family homes. The EC 
requested documentation for a census of participants for review, requested additional documentation, 
confirmed receipt of the correct files, and reviewed documents to verify participation and eligibility. 

Received Files 

The typical file folder had the following information: 

 Photographs of pre- and post-installation conditions 

 HOT2000 Model simulation Files (.HSE)  

 HOT2000 Model Output Files (.TSV) 

Calculate Realization Rate 

The EC used a multi-step process to verify tracked energy savings for the 21 sampled homes, shown in 
Figure 6-7 for the Indigenous program. The process was necessary because the simulation mode (EnerGuide 
or Expert77) used by program delivery agents is not available to non-certified professionals. While the EC 
can attempt to run the Expert simulations in General mode, the runs may produce error warnings or result 
in a savings differential between the Expert result and General result. Therefore, this multi-step process was 
developed to verify savings: 

 EC requested simulation (HSE) and output (TSV) files from the program 

 Where possible, the simulation file was re-run and the results used to verify the tracking savings. If 
different simulation versions or modes were used, the savings could be slightly different; therefore, 
simulation savings were considered “verified” if they were within 2% of the tracking savings; in this 
case, the tracked savings value was accepted as the verified savings.  

 If a simulation file was not provided, the file inputs were incompatible with General mode and would not 
run, the file ran but produced an error due to version or mode differences, or the file produced a 
difference in savings greater than 2%, the output file was used to verify the tracking savings. As with 
the simulation file, the EC accepted tracking savings values within 2% of the output file value as the 
verified savings. 

 If the EC was unable to verify the tracking savings against the output file, the EC requested additional 
documentation from the program (utility) to explain the discrepancy.  

 If no additional documentation or explanation was available, the EC compared output file values to 
project documentation to determine if the calculated model values were consistent with documentation. 
For this program, we found the project photos to be in agreement with the simulation file, so the verified 
savings were set equal to the TSV file value. 

 

 
77 “Expert” is the mode listed in the output files. This mode is also labelled as “EnerGuide” in simulation files. The EC uses both terms. 
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Figure 6-7. Overview of gross savings verification for 2017 Home Weatherization program 

 

 

Table 6-78. shows how many customers were verified in each evaluation step. Savings for 21 homes were 
verified with comparison of tracking data against either simulation (HSE) or output (TSV) files.  

Table 6-78. Overview of gross simulation savings verification 
Evaluation Step # Verified 

Simulation re-run (HSE) and compared to tracking, verified if ± 2% 13 

Output files for (TSV) compared to tracking, verified if ± 2% 1 

Additional Explanation request  1 

Comparison to output file values 6 

Total Verified  21 

 

The gross savings realization rate (RR) is 91.06%, shown in Table 6-79.. 

Table 6-79. Union Home Indigenous realization rate* 

Numbers of 
Houses 

Realization 
Rate 

90% Confidence Interval 
Absolute 
Precision 

Lower 
Bound 

Upper 
Bound 

Relative 
Precision 

21 91.06% 2.99% 88.07% 94.05% 5.90% 
*Not all values may compute exactly due to rounding. 

Prescriptive Savings 
In calculating net CCM, the EC reviewed natural gas savings for prescriptive measures from the Tracking 
File, using the procedures identified in Appendix O. The EC certified the tracked savings which resulted in a 
savings ratio of 100%, as shown in Table 6-80. 
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Table 6-80. Union scorecard achievements by measure group* 

Measure Group Installed 
Measures 

Tracked 
Achievement 

(CCM) 

Verified 
Achievement 

(CCM) 

Savings 
Ratio 

Basic-Faucet Aerator-Bath 9                  570                 570  100.00% 

Basic-Faucet Aerator-Kitchen 15               1,717              1,717  100.00% 

Basic-Pipe Insulation - 2m 13               4,483              4,483  100.00% 

Basic-Showerhead-1.25 gpm existing 2.5 10               2,792              2,792  100.00% 

Total 47              9,562             9,562  100.00% 
*Not all values may compute exactly due to rounding. 

Verification Result 
As a result of this review, the EC confirms savings of 406,272 CCM (91.25% of tracked savings) for Union’s 
Indigenous program.  
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Low Income New Construction – Enbridge 

Overview  
Table 6-81 shows the reported, tracked, and verified scorecard achievements for the 2017 Enbridge Low 
Income New Construction Program, with the metric of participants. As a result of this review, the EC verifies 
the 2017 achievement of 11 participants (100.00% of tracked). Table 6-81 contains the following variables: 

 Reported: Metric value reported in Enbridge’s draft 2017 Report. The EC used this value as a cross check 
to validate tracking data; it is included for transparency. 

 Tracked: Metric value identified in Tracking File 

 Verified: Metric value verified from review of Tracking File, Project Files, and other relevant documents 
identified in the Documents section. 

 Ratio: Ratio of verified to tracked savings. A value of 100.00% indicates that verified values match 
tracked values. 

Table 6-81. Enbridge Low Income scorecard achievement: Low Income New Construction 
program 

Metric 
Achievement 

Ratio 
Reported Tracked Verified 

Participants 11 11 11 100.00% 

 

Documentation  
The EC used the documentation shown in Table 6-82 to verify the metrics for the Low Income New 
Construction (LINC) program.  

Table 6-82. Documentation used to verify the Low Income New Construction program 
Report Language Description or Citation 

Enbridge-Provided Documentation 
Tracking File Excel spreadsheet tracking metrics for all 2017 Union DSM programs 
Project Files PDF document for each requested participant, supporting program metrics 

Documents Used by EC 

OEB Decision  OEB Decision and Order, EB-2015-0029/EB-2015-0049, January 20, 2016 and OEB 
Revised Decision and Order, EB-2015-0029/EB-2015-0049, February 24, 2016 

Enbridge Plan Enbridge Gas Multi-Year DSM Plan (2015-2020), EB-2015-0049 
Enbridge Draft 
2017 Report 2017 Demand Side Management Draft Annual Report, Enbridge Gas78 

Participant Selection 

Enbridge first provided the Tracking file listing Program Year, Project Code (unique ID), Participant Status, 
Application Date, Charrette Date, and DCP Report Receipt. The spreadsheet listed eleven individual 
participants. The EC requested full documentation for all participants. 

 
78 While the EC recognizes and understands that the draft report will be updated and finalized, the final was not available at the time of this 

evaluation, thus the draft is cited for reference. 
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Received Files 

Enbridge provided the EC with document folders, titled by LINC Project number, containing project PDF 
documents. The EC first confirmed the titles received matched the IDs requested from the Tracking file. 
Project Files were properly redacted with name, address, and other information unavailable, as requested. 
The EC confirmed that documents for all participants had been received. 

Verify Participation 
The metric for the program is participants. To determine the definition of participant, the EC looked first to 
the OEB Decision, which identified a participant as someone who submits a Project Application.79 

The OEB Decision also includes the Enbridge proposed metric of “New Construction Program Participants.80” 
This label differs slightly from “Number of Project Applications,” and implies a second or additional definition 
for the metric. To identify if a record with a submitted a project application qualifies as a participant, the EC 
also reviewed the program description:81 

“Enbridge’s proposed low-income new construction program will provide home builders 
with workshops, energy efficiency modeling tools, design options, energy efficiency 
education and financial incentives related to new affordable housing new construction 
developments.” 

From this, the EC determined that to demonstrate participation, Project Files should also provide 
documentation for any of the following: 

 Workshop participation 

 Energy efficiency modeling tools  

 Design options  

 Energy efficiency education 

 Financial incentives  

The EC evaluated the sampled participant files against the criteria above and determined that all eleven 
projects qualify as participants. 

Verify Eligibility 
The OEB Decision does not provide a clear definition for participant eligibility, instead pointing to approval of 
Enbridge’s Plan. From the Plan, the EC found the following eligibility requirements: 

 Submitted project application  

 New affordable housing qualified by a municipal, provincial and/or federal housing program.  

 Application identifies the project is specifically directed to affordable building developments, either single 
family (Part 9) or multi-residential (Part 3) 

These criteria were based on an examination of the 2016-2020 offer descriptions, Enbridge’s Plan, and the 
draft 2017 Report (Table 6-83).  

 
79 Ontario Energy Board Decision and Order, EB-2015-0029/EB-2015-0049, January 20, 2016, p. 64-65, 67, 78, and Schedule C 
80 Ontario Energy Board Decision and Order, EB-2015-0029/EB-2015-0049, January 20, 2016, Schedule B 
81 Ibid, p. 30 
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Table 6-83. Eligibility requirements documentation 

Document Relevant Contents 

2016-2020 OFFER 
DESCRIPTIONS82 

“The offer is specifically directed to residential and multi-residential 
affordable building developments and efforts will focus on working with 
and through municipal governments, private and non-profit local housing 
corporations.” 

EVALUATION PLAN83  Developers and builders of new “affordable housing” as qualified by a 
municipal, provincial and/or federal housing program. 

 Developers and builders of both singe (sic) family Part 9 houses and 
multi-residential Part 3 buildings are eligible to participate. 

DRAFT 2017 Report84 
“The offer is specifically directed to Residential and Multi-
Residential building affordable developments, and will be 
focused on working with and through municipal 
governments, private and non-profit sector local housing 
corporations. 

 
Eligibility participants must meet the following criteria: 

• Developers and builders of new “affordable 
housing” as qualified by a municipal, provincial 
and/or federal housing program. 

• Developers and builders of both single family 
Part 9 houses and multi residential Part 3 
buildings are eligible to participate” 

  

To confirm eligibility, the EC looked for documentation that indicates the development or project is 
specifically directed to affordable building developments, either single family (Part 9) or multi-residential 
(Part 3). Project Files contain identification of projects as Part 3 or Part 9 projects. During the previous 
evaluation, the EC requested that Project Files include confirmation by the utility of whether projects were 
qualified by any municipal, provincial and/or federal housing program. This confirmation was provided for 
the evaluation. 

Verification Result 
As a result of this review, the EC confirms that all eleven projects meet the definition and eligibility 
requirements, resulting in a scorecard achievement of 11 participants. 

  

 
82 Enbridge’s Proposed 2015-2020 DSM Plan, EB-2015-0049, Exhibit B, Tab 2, Schedule 1, page 45 of 100 
83 Enbridge’s Proposed 2015-2020 DSM Plan, EB-2015-0049, Exhibit B, Tab 2, Schedule 2, page 31 of 55  
84 Enbridge 2017 Demand Side Management Draft Annual Report, November 16, 2017, page 90 
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Low Income Multi-Residential – Affordable Housing Program – 
Enbridge 
Table 6-84 shows the reported, tracked, and verified scorecard achievements for the 2017 Enbridge Gas 
Affordable Housing Program, with the metric of CCM savings. The EC verifies the 2017 achievement of 
4,117,454 CCM for prescriptive measures (100.00% of tracked), 65,246,313 CCM for custom measures 
(121.09% of tracked), and 69,363,767 CCM for all program measures (119.59% of reported and tracked 
savings). Table 6-84 contains the following variables: 

 Reported: Metric value reported in Enbridge’s draft 2017 Report. The EC used this value as a cross check 
to validate tracking data; it is included for transparency. 

 Tracked: Metric value identified in Tracking File 

 Verified: Metric value verified from review of Tracking File, Project Files, and other relevant documents 
identified in the Documents section. 

 Savings Ratio: Ratio of verified to tracked savings. A value of 100.00% indicates that verified values 
match tracked values. 

Table 6-84. Enbridge Low Income Scorecard achievements: Affordable Housing Program*† 

 Metric 
Achievement 

Ratio 
Reported Tracked Verified 

CCM - Prescriptive 
        57,999,949  

           4,117,454             4,117,454  100.00% 

CCM - Custom          53,882,495           65,246,313  121.09% 

TOTAL        57,999,949         57,999,949         69,363,767  119.59% 
*Not all values may compute exactly due to rounding. 
†Enbridge’s draft report does not include by-program breakouts for large and small volume customers, rather program totals and metric total 

Documentation  
The EC used the documentation shown in Table 6-85 to verify the metrics for the Affordable Housing 
program.  

Table 6-85. Documentation used to verify the Affordable Housing Program 
Report Language Description or Citation 

Enbridge-Provided Documentation 
Tracking File Excel spreadsheet tracking metrics for all 2017 Enbridge DSM programs 

Documents Used by EC 

OEB Decision  OEB Decision and Order, EB-2015-0029/EB-2015-0049, January 20, 2016 and OEB 
Revised Decision and Order, EB-2015-0029/EB-2015-0049, February 24, 2016 

Enbridge Plan Enbridge Gas Multi-Year DSM Plan (2015-2020), EB-2015-0049 
Enbridge’s Draft 
2017 Report Enbridge 2017 Demand Side Management Draft Annual Report85 

TRM 1.0 EB-2016-0246 New and Updated DSM Measures - Joint Submission from Union Gas 
Ltd. and Enbridge Gas Distribution 

 
85 While the EC recognizes and understands that the draft report will be updated and finalized, the final was not available at the time of this 

evaluation, thus the draft is cited for reference. 
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Report Language Description or Citation 
Multi-Residential 
Low-Income 
Showerhead 
Verification 

Multi-Residential Low-Income Showerhead Verification, Ipsos Research86 

2017-2018 CPSV 
Report 2017 Natural Gas Demand Side Management Custom Savings Verification87 

Verify Prescriptive Savings  
In calculating net CCM, the EC reviewed natural gas savings for prescriptive measures from the Tracking 
File, using the procedures identified in Appendix O. The EC made no changes to the tracked savings which 
resulted in a savings ratio of 100.00%.  

Verify Custom Savings 
The EC identified the custom savings totals from Enbridge Tracking Files shown in Table 6-86. The EC 
applied a realization rate from the 2017-2018 CPSV report for Enbridge Low Income and Multi-Residential of 
121.09%. 

Table 6-86. Enbridge - custom measures - scorecard achievements*  

 Measure Group Tracked 
Achievement (CCM) 

Verified 
Achievement (CCM) 

BAS                     533,130                      645,567  

Boiler - Hydronic Condensing - Advancement                     538,900                      652,554  

Boiler - Hydronic Condensing - Replacement                21,052,925                 25,492,987  

Boiler - Hydronic High Efficiency - Replacement                11,364,275                 13,761,001  

Heat Recovery                     443,670                      537,240  

Heat Recovery/Economizer                     295,125                      357,367  

Reflective Panel                12,982,050                 15,719,964  

Tank Type Water Heater                     226,380                      274,124  

VFD                  6,446,040                   7,805,510  

Total              53,882,495               65,246,313  
*Not all values may compute exactly due to rounding. 

Verification Result 
As a result of this review, the EC confirms the total savings of 69,363,767 CCM (119.59% of tracked) for 
Enbridge’s Affordable Housing Program. 

  

 
86 Multi-Residential Low-Income Showerhead Verification, Ipsos Research, March 28, 2013 
87 2017-2018 Natural Gas Demand Side Management Custom Savings Verification, DNV GL for the Ontario Energy Board, December 26, 2019 



 

 

DNV GL – www.dnvgl.com  Page 141 
 

Low Income Multi-Residential – Multi-Family Program (SA) – Union 
Table 6-87 shows the reported, tracked, and verified scorecard achievements for the 2017 Union Gas Multi-
Family (Social and Assisted) Program, with the metric of CCM savings. As a result of this review, the EC 
verifies 16,018,460 CCM for prescriptive measures (100.00% of tracked), 6,408,466 CCM for custom 
measures (90.57% of tracked), and 22,426,926 CCM for all program measures (97.11% of tracked). Table 
6-87 contains the following variables: 

 Reported: Metric value reported in Union’s draft 2017 Report. The EC used this value as a cross check to 
validate tracking data; it is included for transparency. 

 Tracked: Metric value identified in Tracking File 

 Verified: Metric value verified from review of Tracking File, Project Files, and other relevant documents 
identified in the Documents section. 

 Savings Ratio: Ratio of verified to tracked savings. A value of 100.00% indicates that verified values 
match tracked values. 

Table 6-87. Union Low Income scorecard achievements: Multi-Family Program (SA)* 

Metric 
Achievement 

Ratio 
Reported Tracked Verified 

CCM - Prescriptive 
        25,135,454  

         16,018,460           16,018,460  100.00% 

CCM - Custom            7,075,705             6,408,466  90.57% 

TOTAL        25,135,454         23,094,165         22,426,926  97.11% 
*Not all values may compute exactly due to rounding. 

Documentation  
The EC used the documentation shown in Table 6-88 to verify the metrics for the Multi-Family (Social and 
Assisted) program.  

Table 6-88. Documentation used to verify the Multi-Family (Social and Assisted) program 
Report Language Description or Citation 

Union-Provided Documentation 
Tracking File Excel spreadsheet tracking metrics for all 2017 Union DSM programs 

Documents Used by EC 

OEB Decision  OEB Decision and Order, EB-2015-0029/EB-2015-0049, January 20, 2016 and OEB 
Revised Decision and Order, EB-2015-0029/EB-2015-0049, February 24, 2016 

Union Plan Union’s 2015-2020 DSM Plan, EB-2015-0029 
Union’s Draft 
2017 Report Union Gas 2017 Demand Side Management Draft Annual Report88 

TRM 1.0 EB-2016-0246 New and Updated DSM Measures - Joint Submission from Union Gas 
Ltd. and Enbridge Gas Distribution 

2017-2018 CPSV 
Report 2017 Natural Gas Demand Side Management Custom Savings Verification89 

 
88 While the EC recognizes and understands that the draft report will be updated and finalized, the final was not available at the time of this 

evaluation, thus the draft is cited for reference. 
89 2017-2018 Natural Gas Demand Side Management Custom Savings Verification, DNV GL for the Ontario Energy Board, December 26, 2019 
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Verify Prescriptive Savings  
In calculating net CCM, the EC reviewed natural gas savings for prescriptive measures from the Tracking 
File, using the procedures identified in Appendix O. The EC certified the tracked savings which resulted in a 
savings ratio of 100.00%, as shown in Table 6-89.  

Table 6-89. Union - prescriptive measures - scorecard achievements by measure group* 

Measure Group Installed 
Measures 

Tracked 
Achievement 

(CCM) 

Verified 
Achievement 

(CCM) 

Savings 
Ratio 

Condensing Boiler - Space Heating 57       4,443,540        4,443,540  100.00% 

Condensing Boiler - Water Heating 21       1,563,138        1,563,138  100.00% 

Condensing Storage Water Heater 15         125,220          125,220  100.00% 

Condensing Tankless Water Heater 7           76,783            76,783  100.00% 

Demand Control Ventilation 2             6,042              6,042  100.00% 

Furnace 1             4,618              4,618  100.00% 

Heat Recovery Ventilation 10           92,901            92,901  100.00% 

Make Up Air Unit 36       9,302,171        9,302,171  100.00% 

Unit Heater 10         404,047          404,047  100.00% 

Total 102   16,018,460    16,018,460  100.00% 
*Not all values may compute exactly due to rounding. 

Verify Custom Savings 
Union reported ten projects with a total tracked gross savings of 7,488,110 CCM. The EC applied a 
realization rate (gross savings adjustment) of 90.57%, attribution of 95.00%, and zero spillover, identifying 
net cumulative savings of 6,408,466 CCM. 

Verification Result 
As a result of this review, the EC confirms total savings of 22,426,926 CCM (97.11% of tracked) for Union’s 
Multi-Family (Social and Assisted) Program. 
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Low Income Multi-Residential – Multi-Family Program (MR) – 
Union 
Table 6-90 shows the reported, tracked, and verified scorecard achievements for the 2017 Union Gas Multi-
Family (Market Rate) Program, with the metric of CCM savings. The EC verifies 4,185,757 CCM for 
prescriptive measures (100.00% of tracked), 177,899 CCM for custom measures (90.57% of tracked), and 
4,363,656 CCM for all program measures (99.58% of tracked savings). Table 6-90 contains the following 
variables: 

 Reported: Metric value reported in Union’s draft 2017 Report. The EC used this value as a cross check to 
validate tracking data; it is included for transparency. 

 Tracked: Metric value identified in Tracking File 

 Verified: Metric value verified from review of Tracking File, Project Files, and other relevant documents 
identified in the Documents section. 

 Savings Ratio: Ratio of verified to tracked savings. A value of 100.00% indicates that verified values 
match tracked values. 

Table 6-90. Union Low Income Scorecard achievement: Multi-Family (MR) Program* 

Metric 
Achievement 

Ratio 
Reported Tracked Verified 

CCM - Prescriptive 
          4,382,179  

          4,185,757            4,185,757  100.00% 

CCM - Custom              196,422               177,899  90.57% 

TOTAL          4,382,179           4,382,179           4,363,656  99.58% 
*Not all values may compute exactly due to rounding. 

Documentation  
The EC used the documentation shown in Table 6-91 to verify the metrics for the Multi-Family (Social and 
Assisted) program.  

Table 6-91. Documentation used to verify the Multi-Family (Social and Assisted) program 
Report Language Description or Citation 

Union-Provided Documentation 
Tracking File Excel spreadsheet tracking metrics for all 2017 Union DSM programs 

Documents Used by EC 

OEB Decision  OEB Decision and Order, EB-2015-0029/EB-2015-0049, January 20, 2016 and OEB 
Revised Decision and Order, EB-2015-0029/EB-2015-0049, February 24, 2016 

Union Plan Union’s 2015-2020 DSM Plan, EB-2015-0029 
Union’s Draft 
2017 Report Union Gas 2017 Demand Side Management Draft Annual Report90 

TRM 1.0 EB-2016-0246 New and Updated DSM Measures - Joint Submission from Union Gas 
Ltd. and Enbridge Gas Distribution 

2017-2018 CPSV 
Report 2017 Natural Gas Demand Side Management Custom Savings Verification91 

 
90 While the EC recognizes and understands that the draft report will be updated and finalized, the final was not available at the time of this 

evaluation, thus the draft is cited for reference. 
91 2017-2018 Natural Gas Demand Side Management Custom Savings Verification, DNV GL for the Ontario Energy Board, December 26, 2019 
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Verify Prescriptive Savings  
In calculating net CCM, the EC reviewed natural gas savings for prescriptive measures from the Tracking 
File, using the procedures identified in Appendix O. The EC certified the tracked savings which resulted in a 
savings ratio of 100.00%, as shown in Table 6-92. 

Table 6-92. Union – prescriptive measures – scorecard achievements by measure group* 

Measure Group Installed 
Measures 

Tracked 
Achievement 

(CCM) 

Verified 
Achievement 

(CCM) 

Savings 
Ratio 

Space Heat Condensing Boiler 29       3,430,811        3,430,811  100.00% 

Water Heat Condensing Boiler 7         719,728          719,728  100.00% 

Condensing Gas Storage Water Heater 2           35,217            35,217  100.00% 

Total 38     4,185,757      4,185,757  100.00% 
*Not all values may compute exactly due to rounding. 

Verify Custom Savings  
Union reported three custom projects under the Low Income Multi-Family (Market Rate) Program with gross 
tracked savings of 196,422 CCM. The EC applied a realization rate (gross savings adjustment) of 90.57%, 
attribution of 95.00%, and zero spillover, identifying net cumulative savings of 177,899 CCM.  

Verification Result 
As a result of this review, the EC confirms total savings of 4,363,656 CCM (99.58% of tracked) for Union’s 
Multi-Family (Market Rate) Program. 
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  Large Volume Scorecards 

This appendix describes the detailed process used to verify the metrics for the Large Volume Scorecard 
programs for Union, shown in Table 6-93. The program addressed in this appendix is the Large Volume 
program. 

Table 6-93. Union Gas 2017 Large Volume (Rate T2/Rate 100) program scorecard* 

Programs Metrics 

Verified Achievement Metric Target 

Weight Program-
level 

Savings 

Metric-
level 

Savings 

Lower 
Band Target Upper 

Band 

Large Volume CCM 125,804,115  125,804,115  347,325,300  463,100,400  694,650,600  100.00% 
*Not all values may compute exactly due to rounding. 

Overview 
Table 6-94 shows the reported, tracked, and verified scorecard achievements for the 2017 Union Large 
Volume program, with the metric of CCM savings. As a result of this review, the EC verifies total savings of 
125,804,115 CCM (153.88% of tracked). Table 6-94 contains the following variables: 

 Reported: Metric value reported in Union’s draft 2017 Report. The EC used this value as a cross check to 
validate tracking data; it is included for transparency. 

 Tracked: Metric value identified in Tracking File 

 Verified: Metric value verified from review of Tracking File, Project Files, and other relevant documents 
identified in the Documents section. 

 Savings Ratio: Ratio of verified to tracked savings. A value of 100.00% indicates that verified values 
match tracked values.  

Table 6-94. Union Gas Large Volume scorecard achievements 

Metric 
Achievement 

Ratio 
Reported Tracked Verified 

CCM      84,986,654       81,753,355       125,804,115  153.88% 

Table 6-95 includes these variables: 

 Cumulative Gross Savings – Tracking: Gross cumulative tracking savings for all customers in the Union 
Large Volume program. 

 RR: Gross realization rate from the 2017-2018 CSPV report  

 Att: Attribution ratio (the complement of free ridership) from the 2018 NTG report  

 Spillover: Spillover ratio from 2013-2014 Spillover Study  

 Adj: Adjustment Ratio, the product of the RR and the sum of the Att ratio and Spillover ratio 

Equation 9: Adjustment Ratio 

𝑨𝑨𝒅𝒅𝒅𝒅𝒅𝒅𝒅𝒅𝒅𝒅𝒅𝒅𝒅𝒅𝒅𝒅𝒅𝒅 𝑹𝑹𝑹𝑹𝒅𝒅𝑹𝑹𝑹𝑹 = 𝑹𝑹𝑹𝑹 ∗ (𝑨𝑨𝒅𝒅𝒅𝒅 + 𝑺𝑺𝑺𝑺𝑹𝑹𝑺𝑺𝑺𝑺𝑹𝑹𝑺𝑺𝒅𝒅𝑺𝑺) 

 Verified Net Savings: Cumulative gross savings multiplied by the Adjustment Ratio 

Equation 10: Verified Net Savings 

𝑉𝑉𝑉𝑉𝑉𝑉𝑉𝑉𝑉𝑉𝑉𝑉𝑉𝑉𝑉𝑉 𝑁𝑁𝑉𝑉𝑡𝑡 𝑆𝑆𝑆𝑆𝑆𝑆𝑉𝑉𝑆𝑆𝑆𝑆𝑆𝑆 = 𝐴𝐴𝑉𝑉𝐴𝐴𝐴𝐴𝑆𝑆𝑡𝑡𝐴𝐴𝑉𝑉𝑆𝑆𝑡𝑡 𝑅𝑅𝑆𝑆𝑡𝑡𝑉𝑉𝑅𝑅 ∗ (𝐶𝐶𝐴𝐴𝐴𝐴𝐴𝐴𝐶𝐶𝑆𝑆𝑡𝑡𝑉𝑉𝑆𝑆𝑉𝑉 𝐺𝐺𝑉𝑉𝑅𝑅𝑆𝑆𝑆𝑆) 
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Table 6-95. Adjustment factors applied to Large Volume Program cumulative gross savings* 

Measure Type Tracking Gross 
Savings (CCM) RR (%) Att (%) Spillover 

(%) Adj (%) Verified Net 
Savings (CCM) 

CCM       908,370,606  90.46% 14.49% 0.82% 13.85%       125,804,115  
*Not all values may compute exactly due to rounding. 

Documentation  
The EC used the documentation shown in Table 6-96 to verify the metrics for the Large Volume program.  

Table 6-96. Documentation used to verify the Large Volume program 
Report Language Description or Citation 

Union-Provided Documentation 
Tracking File Excel spreadsheet tracking metrics for all 2017 Union DSM programs 

Documents Used by EC 

OEB Decision  OEB Decision and Order, EB-2015-0029/EB-2015-0049, January 20, 2016 and OEB 
Revised Decision and Order, EB-2015-0029/EB-2015-0049, February 24, 2016 

Union Plan Union’s 2015-2020 DSM Plan, EB-2015-0029 
Union’s Draft 
2017 Report Union Gas 2017 Demand Side Management Draft Annual Report92 

2017-2018 CPSV 
Report 2017 Natural Gas Demand Side Management Custom Savings Verification93 

2018 NTG Report 2018 Natural Gas Demand Side Management Free-ridership Evaluation94 
2013-2014 
Spillover Study CPSV Participant Spillover Results95 

Verify Savings 
Adjustment Values – RR  

The 2017-2018 CPSV Report conveyed one gross realization rate applicable to the program, Union – Large 
Volume, 90.46%.  

Adjustment Values – Att Ratios  

The 2018 NTG Report conveyed one attribution rate applicable to the program, Union – Large Volume, 
14.49%.  

Adjustment Values – Spillover Ratios  

The 2013-2014 Spillover Study conveyed one spillover ratios for the program, 0.82%.  

Verify Cumulative Natural Gas Savings 

The program-level adjustment factors shown in Table 6-95 were built up from a measure-level application of 
the RR, Att, and Spillover ratios. Each measure was assigned a RR, Att, or Spillover ratio based on its 
measure group. The EC calculated the measure-level net savings using Equation 9 and Equation 10, then 

 
92 While the EC recognizes and understands that the draft report will be updated and finalized, the final was not available at the time of this 

evaluation, thus the draft is cited for reference. 
93 2017-2018 Natural Gas Demand Side Management Custom Savings Verification, DNV GL for the Ontario Energy Board, December 26, 2019 
94 2018 Natural Gas Demand Side Management Free-ridership Evaluation, DNV GL for the Ontario Energy Board, December 27, 2019 
95 CPSV Participant Spillover Results, DNV GL for the Ontario Energy Board, May 23, 2018 
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summed the measure-level savings to produce program-level savings. The EC calculated the program-level 
adjustment ratio by dividing the program-level net savings by the program-level gross savings. 

Verification Result 
As a result of this review, the EC confirms total savings of 125,804,115 CCM (153.88%) for Union’s Large 
Volume (Rate T2/Rate 100) Program. 
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  Market Transformation Scorecards 

This appendix describes the detailed process used to verify the metrics for the Market Transformation 
Scorecard programs for Enbridge (Table 6-97) and Union Gas (Table 6-98). The programs addressed in this 
appendix are: 

 Commercial Savings by Design – Enbridge  

 Commercial New Construction – Union 

 Residential Savings by Design – Enbridge 

 Optimum Home Program – Union 

 School Energy Competition – Enbridge 

Table 6-97. Enbridge 2017 market transformation & energy management scorecard96*† 

Programs Metrics 

Verified Achievement Metric Target 

Weight Program-
level 

Savings 

Metric-
level 

Savings 

Lower 
Band Target Upper 

Band 

School Energy Competition Schools             65             65            43        57            86  10.00% 

Run-it-Right Participants             29             29            88      117          176  20.00% 
Comprehensive Energy 
Management (CEM) Participants              5               5            41        55            83  20.00% 

Residential Savings by 
Design 

Builders             24             24            24        32            48  10.00% 

Homes Built        2,570         2,570       1,705   2,273       3,410  15.00% 
Commercial Savings by 
Design 

New 
Developments            30             30            24        32            48  25.00% 

*Not all values may compute exactly due to rounding. 
†Programs in grey text are not similar to Union programs under the Market Transformation Scorecard, and not discussed in this Appendix. For these 

programs please refer to Appendix K. 

Table 6-98. Union Gas 2017 market transformation scorecard*97 

Programs Metrics 

Verified Achievement Metric Target 

Weight Program-
level 

Savings 

Metric-
level 

Savings 

Lower 
Band Target Upper 

Band 

Optimum Home Builders              10               10          8         10         15  20.00% 

Optimum Home Homes Built 60.00% 60.00% 22.50% 30.00% 45.00% 30.00% 
Commercial New 
Construction 

New 
Developments              12              12           6           8         12  50.00% 

*Not all values may compute exactly due to rounding. 

  

 
96 Ontario Energy Board Decision and Order, EB-2015-0029/EB-2015-0049, January 20, 2016, Schedule C 
97 Ibid  
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Commercial New Construction – Commercial Savings by Design – 
Enbridge 

Overview 
Table 6-99 shows the reported, tracked, and verified scorecard achievements for the 2017 Enbridge Market 
Transformation Commercial Savings by Design (SBD) Program, with the metric of New Developments. As a 
result of this review, the EC verifies the 2017 achievement metric of 30 New Developments (100.00% ratio). 

 Reported: Metric value reported in Enbridge’s draft 2017 Report. The EC used this value as a cross check 
to validate tracking data; it is included for transparency 

 Tracked: Metric value identified in Tracking File 

 Verified: Metric value verified from review of Tracking File, Project Files, and other relevant documents 
identified in the Documents section. 

 Ratio: Ratio of verified to tracked savings. A value of 100.00% indicates that verified values match 
tracked values 

Table 6-99. Enbridge market transformation scorecard achievement: Commercial SBD Program 
developments metric* 

Metric 
Achievement 

Ratio 
Reported Tracked Verified 

New Developments      30  30  30 100.00% 
*Not all values may compute exactly due to rounding. 

Documentation  
The EC used the documentation shown in Table 6-100 to verify the metrics for the Commercial Savings by 
Design program.  

Table 6-100. Documentation used to verify the Commercial Savings by Design program 
Report Language Description or Citation 

Enbridge-Provided Documentation 
Tracking File Excel spreadsheet tracking metrics for all 2017 Enbridge DSM programs 
Project Files PDF documents 

Documents Used by EC 

OEB Decision  OEB Decision and Order, EB-2015-0029/EB-2015-0049, January 20, 2016 and OEB 
Revised Decision and Order, EB-2015-0029/EB-2015-0049, February 24, 2016 

Enbridge Plan Enbridge Gas Multi-Year DSM Plan (2015-2020), EB-2015-0049 
Enbridge’s Draft 
2017 Report Enbridge 2017 Demand Side Management Draft Annual Report98 

Participant Selection 

Enbridge provided the Tracking File listing Project Code (unique ID), program year, commitment date, a 
variable indicating the project “meets sq ft threshold”, IDP date, and a variable indicating if the “Final IDP 
Report Received”. The spreadsheet identified 30 participants, all with 2017 dates and ‘Yes’ marked in for 
both the threshold and report received variables. As tracking data indicated that all the 30 listed participants 

 
98 While the EC recognizes and understands that the draft report will be updated and finalized, the final was not available at the time of this 

evaluation, thus the draft is cited for reference. 
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were equally qualified, the EC randomly selected 5 records from the full list for document review. The EC 
requested all supporting documentation, including documentation that supports eligibility and participation 
criteria. 

Received Files 

The EC received three types of documents in response to this request: 

 Commitment form 

 Terms and Conditions 

 IDP report 

The EC first confirmed the titles received matched the IDs requested. Enbridge redacted name, address, and 
other identifying information. The EC confirmed the signature dates on the commitment form matched the 
commitment date in the tracking file, and that the date on the IDP report matched the date recorded in the 
IDP date field of the tracking file. 

Verify Participation 
To determine the definition of New Developments, the EC looked first to the OEB Decision, which approved 
the Enbridge ESC Plan:99 

Decisions  
The OEB approves Enbridge’s Commercial Savings by Design program. This program is similar to Enbridge’s 
Residential Savings by Design, with the difference being the target market is commercial and industrial 
buildings as opposed to residential new construction. For the same reasons as the Residential Savings by 
Design program, the OEB finds that this program is consistent with guiding principles of the DSM Framework 
and drives integrated conservation savings prior to building construction. 

Relevant criteria for “new development” are described in Enbridge’s Plan “Budgets, Metrics and Targets,”100 
paragraph 46: 

 For the purpose of assessing the “new developments enrolled” metric for SBD Commercial: 

i. Only builders and developers who have “enrolled” in the program and completed the IDP process 
are eligible to be counted towards the target. 

 
ii. “Enrolment” is defined as a signed MOU with a builder or developer containing a commitment to 
participate in the Enbridge Commercial Savings by Design offer for a 5-year period which will include 
undertaking an IDP adhering to an Enbridge approved IDP process (such as IEA Task 23 or the iiSBE 
developed IDP Tool) which also includes the requisite energy model, demonstrating how to achieve 
at least 15% total energy savings relative to the yet to be completed 2017 Ontario Building Code. 
The builder must also commit to constructing buildings or a building to the IDP standard within 5 
years. 

 
iii. The metric in the Commercial Savings by Design scorecard is based on the number of projects to 
which a developer commits, i.e., the same developer with different clients and different kinds of 
projects may be counted multiple times. A minimum 50,000 square feet requirement applies to each 
project. A project is defined as either a single building or multiples of the same building by the same 
company that add up to 50,000 square feet. 

 
From these definitions, the EC observed the following criteria: 

 
99 Ontario Energy Board Decision and Order, EB-2015-0029/EB-2015-0049, January 20, 2016, Page 39 
100 Enbridge’s Proposed 2015-2020 DSM Plan, EB-2015-0049, Exhibit B, Tab 1, Schedule 4, 37 of 41 



 

 

DNV GL – www.dnvgl.com  Page 151 
 

 Only projects from enrolled builders/developers count towards the metric. Enrollment is defined as: 

─ A builder or developer committed to the CSBD offer for five years via an MOU 
─ And undertaking the Enbridge approved IDP process for each development, which requires: 

 Energy model 

 Demonstration of how to achieve 15% energy savings over anticipated 2017 code  

 Project must be at least 50,000 ft2  

 And a project is a single building or multiples of same building which sum to at least 
50,000 ft2 

The EC noted that the IDPs submitted for the 5 participants cited an average savings of 27.9% improvement 
against the 2017 OBC code, with a range of 20.6% to 38.7%. All projects were greater than 50,000 ft2 with 
an average of 153,136 ft2 and a range of 74,806 ft2 to 261,703 ft2. 

Table 6-101. Enbridge Commercial Savings by Design participation criteria, project satisfaction, 
and explanation 

Identified Criteria Satisfied? Explanation 

Only projects from enrolled 
builders/developers count towards the metric Yes Following criteria meet definition for 

enrolment 

Enrolment is defined as builder or developer 
committed to the CSBD offer for five years Yes Terms and Conditions establishes that 

project must be completed within 5 years 

Undertaking Enbridge approved IDP process 
for each development Yes IDP Reports included in documentation 

IDP includes energy model Yes IDP Reports identify eQuest v3.64101  

Sufficient energy savings achieved Yes See below 

 - IDP demonstrates how to achieve 15% 
energy savings over anticipated 2017 code N/A All IPD reports states savings 15% over 

2017 OBC 

Project must be at least 50,000 ft2 Yes Commitment Form 

Project is a single building or multiples of 
same building which sum to at least 50,000 ft2 Yes Projects of one or multiple buildings all 

greater than 50,000 ft2 

As a result, the EC confirms that the submitted projects met the criteria for participation as a New 
Development for the Enbridge Commercial Savings by Design program. 

Eligibility 
Enbridge’s Plan, approved by the OEB, further identifies eligibility criteria. As stated in Enbridge’s Plan:102 

The SBD Commercial offer is direct-to-builder/developer delivered by an internal sales team. 
Eligibility criteria include the following: 
• Commercial, multi-residential or industrial buildings covered under the Ontario Building Code 

Part 3; 
• A minimum threshold of 50,000 square feet per project (including aggregate multi-location 

projects); 
• Building(s) must be within Enbridge’s franchise area, or for aggregate projects 75% of the 

project square footage must be in the franchise area; 
• Building(s) must be in the design phase or earlier in the process; 

 
101 ASHRAE 90.1-2010 section 11 as modified by Supplementary Standard SB-10 Division 3, Chapter 2 for generating reference and baseline models 
102 Enbridge’s Proposed 2015-2020 DSM Plan, EB-2015-0049, Exhibit B, Tab 2, Schedule 1, 61 of 100 
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• Building construction must be completed within five years of signing the agreement, and 
commissioning must be completed no more than one year after that; and, 

• Builders will be eligible to participate in the offer multiple times for different projects 

These defined eligibility requirements overlap with the criteria Enbridge laid out for assessing enrolments. 
The EC used the Commitment Forms and IDP Reports to determine if the projects met these criteria. 

Table 6-102. Enbridge Commercial Savings by Design eligibility criteria, project satisfaction, and 
explanation 
Identified Criteria Satisfied? Explanation 

Commercial, multi-residential or industrial 
buildings 

Yes IDP Reports  

50,000 ft2 minimum project size Yes Commitment Form  

Within Enbridge territory Yes Application terms and conditions  

Design phase or earlier Yes IDPs performed to prior to construction. 

Construction within 5 years N/A Eligibility for fuller program participation, 
not applicable for new enrollment. Commissioning within 1 year of construction N/A 

After reviewing these stated eligibility criteria and Project Files, the EC confirms the 5 projects meet the 
eligibility criteria. 

Verification Result 
As a result of this review: 

 The EC confirms proper documentation for the requested projects 

 Project files for the submitted project meet all requirements for a participant 

 Project files for the submitted project meet further criteria for eligibility  

The EC confirms the scorecard metric of 30 projects for the Enbridge Commercial Savings by Design 
Program. 
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Commercial New Construction – Union 

Overview 
Table 6-103 shows the reported, tracked, and verified scorecard achievements for the 2017 Union Market 
Transformation Commercial New Construction Program (also referred to as the Commercial Savings by 
Design Program), with the metric of New Developments. As a result of this review, the EC verifies the 2017 
achievement metric of 12 New Developments Enrolled by Participating builders (100.00% ratio). 

 Reported: Metric value reported in Union’s draft 2017 Report. The EC used this value as a cross check to 
validate tracking data; it is included for transparency 

 Tracked: Metric value identified in Tracking File 

 Verified: Metric value verified from review of Tracking File, Project Files, and other relevant documents 
identified in the Documents section. 

 Ratio: Ratio of verified to tracked savings. A value of 100.00% indicates that verified values match 
tracked values 

Table 6-103. Union market transformation scorecard achievement: Commercial New Construction 
Program developments metric* 

Metric 
Achievement 

Ratio 
Reported Tracked Verified 

New Developments      12  12  12 100.00% 
*Not all values may compute exactly due to rounding. 

Documentation  
The EC used the documentation shown in Table 6-104 to verify the metrics for the Commercial New 
Construction program.  

Table 6-104. Documentation used to verify the Commercial New Construction program 
Report Language Description or Citation 

Union-Provided Documentation 
Tracking File Excel spreadsheet tracking metrics for all 2017 Union DSM programs 
Project Files Various documents for each requested participant, supporting program metrics 

Documents Used by EC 

OEB Decision  OEB Decision and Order, EB-2015-0029/EB-2015-0049, January 20, 2016 and OEB 
Revised Decision and Order, EB-2015-0029/EB-2015-0049, February 24, 2016 

Union Plan Union’s 2015-2020 DSM Plan, EB-2015-0029 
Union’s Draft 
2017 Report Union Gas 2017 Demand Side Management Draft Annual Report103 

 
103 While the EC recognizes and understands that the draft report will be updated and finalized, the final was not available at the time of this 

evaluation, thus the draft is cited for reference. 
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Participant Selection 

Union provided the Tracking File listing Project Code (unique ID), program year, application date, Visioning 
Date and IDP date. The spreadsheet identified 12 participants, all with 2017 dates. As tracking data 
indicated that all the 12 listed participants were equally qualified, the EC randomly selected 5 records from 
the full list for document review. The EC requested all supporting documentation, including documentation 
that supports eligibility and participation criteria. 

Received Files 

The EC received three types of documents in response to this request: 

 Commitment form 

 Terms and Conditions 

 IDP report 

The EC first confirmed the titles received matched the IDs requested. Union redacted name, address, and 
other identifying information. The EC confirmed the signature dates on the commitment form matched the 
commitment date in the tracking file, and that the date on the IDP report matched the date recorded in the 
IDP date field of the tracking file. 

Verify Participation 
To determine the definition of New Developments, the EC looked first to the OEB Decision, which approved 
Union’s Plan:104 

Decisions  
The OEB approves Enbridge’s Commercial Savings by Design program. This program is similar to Enbridge’s 
Residential Savings by Design, with the difference being the target market is commercial and industrial 
buildings as opposed to residential new construction. For the same reasons as the Residential Savings by 
Design program, the OEB finds that this program is consistent with guiding principles of the DSM Framework 
and drives integrated conservation savings prior to building construction.  
 
The OEB directs Union to establish a similar program targeting commercial and industrial buildings in its 
service area. The OEB finds commercial and industrial customers would expect consistency in the market, 
especially for province-wide chains, franchises and companies. 

Relevant criteria for “new development” are described in Union’s Draft report “8.1.2 Commercial/Industrial 
Savings by Design (“CSBD”) Offering:”105 

Eligibility criteria include the following: 

 Construction projects must have a minimum threshold of 50,000 square feet. A project is defined as 
either a single building or multiples of the same building by the same company, i.e. “same construction”, 
that add up to 50,000 square feet or more. 

 Building(s) must be in the design phase or earlier in the process; and, 

 Building construction must be completed within five years of the IDP session, and commissioning must 
be completed no more than one year after that. 

 

 
104 Ontario Energy Board Decision and Order, EB-2015-0029/EB-2015-0049, January 20, 2016, Page 39 
105 Union’s Draft 2017 Demand Side Management Evaluation Report, Page 93 
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From these definitions, the EC observed the following criteria: 

 Only projects from enrolled builders/developers count towards the metric. Enrolment is defined as: 

─ A builder or developer committed to the program offer for five years via an MOU 
─ And undertaking the Union approved IDP process for each development, which requires: 

 Energy model 

 Demonstration of how to achieve 15% energy savings over anticipated 2017 code  

 Project must be at least 50,000 ft2  

 And a project is a single building or multiples of same building which sum to at least 
50,000 ft2 

The EC noted that the IDPs submitted for the 5 participants cited an average savings of 34% improvement 
against the 2017 OBC code, with a range of 15.6% to 49.9%. Four of the five projects were greater than 
50,000 ft2 with an average of 112,148 ft2 and a range of 48,821 ft2 to 244,170 ft2. Upon further review, the 
EAC determined that the final project was still permissible due to its proximity to the 50,000 ft2 threshold 
and significant savings of 40.2%.   

Table 6-105. Union Commercial Savings by Design participation criteria, project satisfaction, and 
explanation 

Identified Criteria Satisfied? Explanation 

Only projects from enrolled 
builders/developers count towards the metric Yes Following criteria meet definition for 

enrolment 
Enrolment is defined as builder or developer 
committed to the CSBD offer for five years: Yes Terms and Conditions establishes that 

project must be completed within 5 years 
Undertaking Enbridge approved IDP process 
for each development Yes IDP Reports included in documentation 

IDP includes energy model Yes IDP Reports identify eQuest v3.64106  
Sufficient energy savings achieved Yes See below 
 - IDP demonstrates how to achieve 15% 
energy savings over anticipated 2017 code N/A All IPD reports state savings 15% over 

2017 OBC 
Project must be at least 50,000 ft2 Yes Commitment Form 
Project is a single building or multiples of 
same building which sum to at least 50,000 ft2 Yes Projects of one or multiple buildings all 

greater than 50,000 ft2 

As a result, the EC confirms that the submitted projects met the criteria for participation as a New 
Development for the Union Commercial New Construction program. 

Eligibility 
Since Union’s plan was submitted before the Decision and Order that instructed Union to create a similar 
program to Enbridge’s, the earlier referenced draft report served as the primary reference for eligibility. The 
EC used the Commitment Forms and IDP Reports to determine if the projects met these criteria. 

 
106 ASHRAE 90.1-2010 section 11 as modified by Supplementary Standard SB-10 Division 3, Chapter 2 for generating reference and baseline models 
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Table 6-106. Union Commercial New Construction eligibility criteria, project satisfaction, and 
explanation 
Identified Criteria Satisfied? Explanation 
Commercial, multi-residential or industrial 
buildings Yes IDP Reports  

50,000 ft2 minimum project size Yes Commitment Form  
Design phase or earlier Yes IDPs performed to prior to construction. 
Construction within 5 years N/A Eligibility for fuller program participation, 

not applicable for new enrollment. Commissioning within 1 year of construction N/A 

After reviewing these stated eligibility criteria and Project Files, the EC confirms the 5 projects meet the 
eligibility criteria. 

Verification Result 
As a result of this review: 

 The EC confirms proper documentation for the requested projects 

 Project files for the submitted project meet all requirements for a participant 

 Project files for the submitted project meet further criteria for eligibility  

The EC confirms the scorecard metric of 12 projects for the Union Commercial New Construction Program. 
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Residential New Construction – Residential Savings by Design – 
Enbridge 

Overview 
Table 6-107 shows the scorecard achievements for the 2017 Enbridge Residential Savings by Design (SBD) 
Program, with the metrics of enrolled builders and number of homes built. To limit confusion of discussing 
two separate measures within the same space, each metric will be discussed separately. Table 6-107 shows 
the reported, tracked, and verified scorecard achievements for the 2017 Enbridge Residential SBD program.  

 Reported: Metric value reported in Enbridge’s draft 2017 Report. The EC used this value as a cross check 
to validate tracking data; it is included for transparency 

 Tracked: Metric value identified in Tracking File 

 Verified: Metric value verified from review of Tracking File, Project Files, and other relevant documents 
identified in Documents section 

 Ratio: Ratio of verified to tracked savings. A value of 100.00% indicates that verified values match 
tracked values 

Table 6-107. Enbridge Market Transformation scorecard achievement: Residential Savings by 
Design*  

Program Metric 
Achievement 

Ratio 
Reported Tracked Verified 

Residential Savings by Design 
Builders 27 27 24 88.89% 

Homes Built 2,570 2,570 2,570 100.00% 
*Not all values may compute exactly due to rounding. 

Documentation  
The EC used the documentation shown in Table 6-108 to verify the metrics for the Residential Savings by 
Design program.  

Table 6-108. Documentation used to verify the Residential Savings by Design program 
Report Language Description or Citation 

Enbridge-Provided Documentation 
Tracking File Excel spreadsheet tracking metrics for all 2017 Enbridge DSM programs 
Project Files Files documenting participation and eligibility for selected builder/project 
Confirmation 
Emails 

PDF copies of email correspondence with builders verifying aspects of their housing 
developments 

Documents Used by EC 

OEB Decision  OEB Decision and Order, EB-2015-0029/EB-2015-0049, January 20, 2016 and OEB 
Revised Decision and Order, EB-2015-0029/EB-2015-0049, February 24, 2016 

Enbridge Plan Enbridge Gas Multi-Year DSM Plan (2015-2020), EB-2015-0049 
Enbridge’s Draft 
2017 Report Enbridge 2017 Demand Side Management Draft Annual Report107 

 

 
107 While the EC recognizes and understands that the draft report will be updated and finalized, the final was not available at the time of this 

evaluation, thus the draft is cited for reference. 
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Builders Metric 
Participant Selection 

Enbridge first provided the Tracking File listing Project Code (unique ID), Enrollment Year, IDP date, Signed 
Commitment (date), and a variable indicating whether the “Final IDP Report Received”. The spreadsheet 
identified 27 builders, all with 2017 IDP dates and ‘Yes’ populated for the report received. As tracking data 
indicated that all the 27 listed builders were equally qualified, the EC randomly selected five builders from 
the full list for document review, then later requested documentation for the full census of builders. The EC 
requested all supporting documentation, including documentation that supports eligibility and participation 
criteria. 

Received Files 

Enbridge provided two files to support each project: 

 “Project Application”  

 “IDP Report” 

Enbridge also provided copies of email correspondence between representatives from Enbridge and some 
builders that, upon first review, appeared to not meet the requirements for participation. 

Verify Participation 
To determine the definition of Enrolled Builders, the EC looked first to the OEB Decision, which approved the 
Enbridge ESC Plan108 stating: “The OEB approves Enbridge’s Residential Savings by Design program as 
proposed.” For further detail on criteria, the EC looked to Enbridge’s Plan which identified:109 

“For the purpose of assessing whether a builder is “enrolled” in SBD Residential: 
 

i. The builder must have signed a Memorandum of Understanding (“MOU”) containing a commitment 
to participate in the Residential SBD program for a 3-year period 

 
ii. The builder must have completed a program-approved Integrated Design Process (“IDP”), such as 
IEA Task 23 or the iiSBE developed IDP tool, including requisite energy modeling for homes the 
builder plans to construct in a new development. Homes to be completed in 2016 must demonstrate 
at least 25% total energy savings relative to the 2012 Ontario Building Code. Homes to be 
completed in 2017 and beyond must demonstrate total energy savings of at least 15% relative to 
the yet to be developed 2017 Ontario Building Code. 

 
iii. Builders will be permitted to enroll in Enbridge’s Residential SBD offer more than once to avoid 
lost opportunities. In order to increase the scale of energy efficiency amongst participating builders, 
repeat builders will be offered progressively smaller incentives per home, but shall be permitted to 
collect these reduced incentives for a larger number of units. 

 
iv. In order for a builder’s development to qualify as significant enough in size to participate in 
Enbridge’s SBD Residential offer, the development must include no less than 50 homes.” 

The EC evaluated the sampled participant files against the criteria above and determined:  

 
108 Ontario Energy Board Decision and Order, EB-2015-0029/EB-2015-0049, January 20, 2016, Page 34 
109 Enbridge’s Proposed 2015-2020 DSM Plan, EB-2015-0049, Exhibit B, Tab 1, Schedule 4, Page 35-36 of 41 
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 Requirement i:  

─ Section 2c. of the Enbridge-provided Terms & Conditions included in the application contains the 
following: “…Applicant must successfully complete both components of the Program… by no later 
than three (3) years following the Application Date first noted above (the “Application Date”). 

─ This identifies an agreement to complete a project within three years but does not indicate the 
commitment of a builder to participate in the Residential SBD program for three years.  

 Requirement ii: 

─ Section 2c. of the Enbridge-provided Terms & Conditions includes the following: “In order to 
apply for the Program and be eligible for financial incentives, the Applicant must successfully 
complete both components of the Program, including designing and constructing residential 
homes in the Enbridge franchise areas which exceed 20% of the 2017 OBC’s energy 
performance requirements.”  

─ All of the submitted IDP Reports identified at least 20% energy savings above 2017 OBC using 
the HOT2000 simulation program. 

 Requirement iii: 

─ The EC does not find that this requirement is applicable to validating participation, only that it 
permits further participation. 

 Requirement iv: 

─ The Project Applications of four of the initial five builders identified the total development size of 
50 homes or more, satisfying the requirement for no less than 50. One application (SBDR-104-
17) indicated that the development would include 24 homes, which did not meet the 
requirement. 

Initial Verification 

The initial verification review determined that four of the five randomly-selected homes met the participation 
and eligibility criteria. This triggered the EC to review the documentation for a census of participants.  

Second Verification 

Following the initial verification, the EC verified the documentation from the full census of enrolled builders 
in 2017. Using the same verification procedure as the initial verification, the EC determined that 20 of 27 
builders met all of the requirements.  

All seven builders that did not meet the requirements indicated on their applications that fewer than 50 
homes would be constructed, which meant they did not meet requirement iv. However, the program 
application states that the applicant must complete the components of the program within three years of the 
application date (see above). As a result, the EC determined that the seven builders in question could meet 
the 50 homes threshold by confirming that at least 50 homes will be constructed in the development by the 
end of 2020. Enbridge provided DNV GL copies of email correspondence with the seven builders, four of 
which confirmed at least 50 homes. This meant that 24 of 27 builders met all of the requirements.  

Verification Result 
As a result, the EC confirms: 

 Builders do not have MOUs identifying agreement to participate “in the Residential SBD program for 
three years,” only that projects would be completed before three years are over 
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─ While the EC does not find this significant enough to deny verification of the metric, this is an 
item for future clarification and/or correction 

 All builders meet the participation criteria for IDP submission with sufficient savings 

 24 of 27 builders meet the participation criteria for project size 

As a result, the EC confirms 24 of 27 enrolled builders (88.89%). 

Homes Built Metric 
Participant Selection 

Enbridge first provided the Tracking File listing Project Code and Project ID (unique ID) for program homes. 
The spreadsheet identified 891 program rebated homes, separate from the 1,679 additional homes built to 
program requirements but not receiving program rebates. The EC randomly selected five homes from the 
891 program homes for document review. The EC requested all supporting documentation, including 
documentation that supports eligibility and participation criteria. 

Received Files 

Enbridge provided four files to support each randomly-selected home: 

 “Summary” – PDF document outlining qualification documentation 

 “ES Report” – PDF of ENERGY STAR for New Homes Report, BOP 12  

 “HOT2000 screenshot” – JPG showing the Total Annual Fuel Consumption in megajoules (MJ) of the 
sampled homes 

 “Savings Summary” – Excel file which outlines the calculations that were made summarizing the 
HOT2000 calculation of energy savings and indicates the NRCan credits 

In addition to these documents to support program homes, Enbridge also confirmed that supporting letters 
were receive for additional non-rebated homes, verifying that they were built to the same IDP standard as 
program homes.  

Verify Participation 
To determine the definition criteria for Homes Built, the EC looked first to the OEB Decision, which approved 
the Enbridge ESC Plan stating110 “The OEB approves Enbridge’s Residential Savings by Design program as 
proposed.” For further detail on criteria, the EC looked to Enbridge’s Plan which identified:111 

 
For the purpose of assessing the “homes built” metric for SBD Residential: 

 
i. A home must be completed by a participating builder who has completed the IDP process for the 
development. 
 
ii. A home which, as constructed, has features consistent with the builder’s IDP and that make it 
25% more efficient than a new home built to the 2012 Ontario Building Code if constructed in 2016, 
and 15% more efficient than a new home built to the yet to be completed 2017 Ontario Building 
Code. 
 

 
110 Ontario Energy Board Decision and Order, EB-2015-0029/EB-2015-0049, January 20, 2016, Page 34 
111 Enbridge’s Proposed 2015-2020 DSM Plan, EB-2015-0049, Exhibit B, Tab 1, Schedule 4, Page 36-37 of 41 
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iii. Builders may apply the outcomes of the IDP to additional developments if the outcomes are 
applicable. The homes built in additional developments may be counted as homes built. However, 
the maximum number of homes for which a builder may receive incentives shall not increase. 

 
iv. All homes constructed to the standard in a builder’s development shall count towards the “homes 
built” metric even if rebates were not paid for all of them. Non-rebated units will be verified by a 
confirmation letter from the builder acknowledging that the homes were built to the IDP standard. 
Enbridge rebated units will be verified using the blower door test. 

From this definition and submitted documentation, the EC determined participation for the randomly-
selected homes: 

 Requirement i:  

─ The EC did not evaluate whether the homes selected were completed by participating builders 
who had completed the IDP process for this development. Evaluation of the builders was done 
through verifying the Enrolled Builder metric (Section Residential New Construction – Residential 
Savings by Design – Enbridge). The EC assumed that portion of the requirements was met 
because the previous section confirmed builder participation.  

 Requirement ii:  

─ The Summary documentation as well as the Savings Summary worksheets and the HOT2000 
screenshots for all five randomly-selected homes demonstrated modelled as-built energy 
consumption 25% or greater above 2012 OBC.  

─ The EC identified that this result did not speak to the requirements, which states that homes 
built in 2017 and thereafter must meet a threshold of 15% or greater energy performance above 
2017 OBC. 

─ After review, the EAC determined that homes constructed from ‘Design Charrettes’ that occurred 
prior to Jan. 1, 2017 would be allowed to be modelled against the 2012 OBC. Homes constructed 
from ‘Design Charrettes’ occurring after December 31, 2016 would be required to benchmark 
savings against the updated 2017 building code. 

─ All five sampled homes were constructed from ‘Design Charrettes’ that occurred in 2016. 
Therefore, the 2012 OBC benchmark applies and all sampled homes meet the requirement. 

 Requirement iii:  

─ The EC does not find that this requirement is applicable to validating participation, only that it 
permits further participation. 

 Requirement iv:  

─ Enbridge confirmed that supporting letters were received for all developments that included 
additional homes beyond those incented. The EC finds that this satisfies the requirement for 
non-rebated units. 

The EC finds that all five randomly-selected homes meet the eligibility and efficiency qualifications. 

Verification Result 
As a result, the EC confirms 891 rebated program homes and 1,679 non-rebated homes, and thus the 
scorecard metric of 2,570 Homes Built. 
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Residential New Construction – Optimum Home Program – Union 

Overview 
Table 6-109 shows the scorecard achievements for the 2017 Union Gas Market Transformation Optimum 
Home Program, with the metrics of enrolled builders and prototype homes built. To limit confusion of 
discussing two separate measures within the same space, each metric will be discussed separately. Table 
6-109 shows the reported, tracked, and verified scorecard achievements for the 2017 program: 

 Reported: Metric value reported in Union’s draft 2017 Report. The EC used this value as a cross check to 
validate tracking data; it is included for transparency 

 Tracked: Metric value identified in Tracking File 

 Verified: Metric value verified from review of Tracking File, Project Files, and other relevant documents 
identified in the Documents section. 

 Ratio: Ratio of verified to tracked savings. A value of 100.00% indicates that verified values match 
tracked values 

Table 6-109. Union Market Transformation Scorecard Achievement: Optimum Home* 

Program Metric 
Achievement 

Ratio 
Reported Tracked Verified 

Optimum Home 
Builders 10 10 10 100.00% 

Prototype Homes Built 60% 60% 60% 100.00% 
*Not all values may compute exactly due to rounding. 

Documentation  
The EC used the documentation shown in Table 6-110 to verify the metrics for the Optimum Home program.  

Table 6-110. Documentation used to verify the Optimum Home program 
Report Language Description or Citation 

Union-Provided Documentation 
Tracking File Excel spreadsheet tracking metrics for all 2017 Enbridge DSM programs 
2017 Optimum 
Homes Excel spreadsheet listing all participating builders and prototype homes built 

Recruitment 
Tracking Excel spreadsheet listing builders in each region by housing starts 

Project Files Various documents for each requested participant, supporting program metrics 
Documents Used by EC 

OEB Decision  OEB Decision and Order, EB-2015-0029/EB-2015-0049, January 20, 2016 and OEB 
Revised Decision and Order, EB-2015-0029/EB-2015-0049, February 24, 2016 

Union Plan Union’s 2015-2020 DSM Plan, EB-2015-0029 
Union’s Draft 
2017 Report Union Gas 2017 Demand Side Management Draft Annual Report112 

 

 
112 While the EC recognizes and understands that the draft report will be updated and finalized, the final was not available at the time of this 

evaluation, thus the draft is cited for reference. 
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Participating Builders Metric 
Participant Selection 

Union first provided the Tracking File listing Builder (unique ID) and Discovery Home file number. The 
spreadsheet identified 10 builders. The EC requested documentation for the full census of builders, including 
documentation that supports eligibility and participation criteria. 

Received Files 

Union provided two types of files to support the eligibility of each participating builder: 

 One “Builder Agreement” (program application) for each builder 

 A Recruitment Tracking spreadsheet listing the builders in each region by housing starts in 2016 

Verify Participation 
Union relaunched the Optimum Home program in 2017 in response to the introduction of the new Ontario 
Building Code (OBC). To determine the definition of Participating Builders under this relaunched program, 
the EC looked to the Union 2017 Draft Annual Report. The draft report stated that participation required 
each builder to sign a participation contract for the Optimum Home offering in 2017. 

The EC confirmed that participation agreements were provided by Union for each of the 10 builders, and 
they were all signed in calendar year 2017.  

Verify Eligibility 
To determine eligibility under this relaunched program, the EC looked to the Union 2017 Draft Annual 
Report. The draft report stated: “Eligible builders are the top ten builders in each region based on number of 
housing starts in Union’s franchise area in the prior calendar year.” The report also listed the seven regions 
as Halton, Hamilton, London, Waterloo, Windsor, Kingston, and North. 

The EC examined the Recruitment Tracking spreadsheet and confirmed that all 10 builders were a “top 10” 
builder in one of the seven regions based on housing starts in 2016.  

Verification Result 
The EC confirms that all builders meet both the participation and eligibility criteria. As a result, the EC 
confirms 10 of 10 Participating Builders for a 100.00% realization rate. 

Prototype Homes Built Metric 
Participant Selection 

Union first provided the Tracking File listing Builder (unique ID) and Discovery Home file number. The 
spreadsheet identified 6 prototype homes built in 2017. The EC requested documentation for the full census 
of homes built, including documentation that supports the energy performance criteria. 

Received Files 

Union provided the following files to support each prototype home: 

 “ESNH Compliance Report” – PDF of ENERGY STAR for New Homes v17 Compliance Report 
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 “BOP” – Balance-of-Plant summary completed by third-party consultant verifying building energy 
performance to ESNH v17 

Verify Participation 
Union relaunched the Optimum Home program in 2017 in response to the introduction of the new Ontario 
Building Code (OBC) in 2017. To determine the specifics of the Prototype Homes Built metric (a new metric) 
under this relaunched program, the EC looked to the Union 2017 Draft Annual Report. The report states:  

“The Optimum Home Prototype Homes Built Metric is the percentage of participating builders who 
construct a prototype home 15% greater than OBC 2017 based on the total number of builders who 
remain enrolled in the Optimum Home offering.” 

The EC deconstructed the metric into the following components: 

 Requirement of 15% greater than OBC 2017 

─ Union’s 2017 Draft Annual Report makes clear that, while “the performance standard is set 
against current OBC 2017”, the program is aligned with ENERGY STAR. Therefore, qualifying 
homes must “achieve ENERGY STAR® for New Homes v17 (“ESNH v17”).” The stated rationale 
for using the ENERGY STAR standard is that the “ESNH v17 standard is, on average, 20% more 
energy-efficient than OBC 2017” which is greater than the program metric of 15% above OBC 
2017.113 

─ The EC independently confirmed that ESNH v17 qualifying homes are, on average, 20% more 
energy efficient than those built to OBC 2017.114 

─ The EC concurs that using ESNH v17 is consistent with the metric. 

 Whether constructed homes meet the energy requirement 

─ The compliance reports and balance-of-plant summaries provided by Union for all 6 prototype 
homes indicate that the home met the ESNH v17 threshold for energy performance. 

 Number of enrolled builders in 2017 

─ The Participating Builders metric (above) verified that 10 builders were enrolled in the Optimum 
Home offering in 2017. 

As a result, the EC finds that 6 of the 10 enrolled builders constructed a prototype home 15% greater than 
OBC 2017. 

Verification Result 
As a result of this review: 

 The EC confirms that requiring homes built within the program to meet the ESNH v17 standard is 
consistent with the target of 15% greater energy performance than OBC 2017 

 Project files for each of the 6 homes built meet energy performance criteria 

The EC confirms that 6 of 10 (60%) enrolled builders constructed qualifying prototype homes in 2017, which 
constitutes a 100.00% realization rate.  

 
113 Union’s Draft 2017 Demand Side Management Evaluation Report, Page 89 
114 https://www.enerquality.ca/wp-content/uploads/2017/03/ESNH-Standard-Ver-12.8-and-Ver-17.0-Ontario_Effective-Feb-21-2017.pdf 

https://www.enerquality.ca/wp-content/uploads/2017/03/ESNH-Standard-Ver-12.8-and-Ver-17.0-Ontario_Effective-Feb-21-2017.pdf
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School Energy Competition – Enbridge 
Table 6-111 shows the reported, tracked, and verified scorecard achievements for the 2017 Enbridge Market 
Transformation School Energy Competition Program, with the metric of Participating Schools. As a result of 
this review, the EC verifies the 2017 achievement metric of 65 Participating Schools (100.00% ratio). Table 
6-111 contains the following variables: 

 Reported: Metric value reported in Enbridge’s draft 2017 Report. The EC used this value as a cross check 
to validate tracking data; it is included for transparency. 

 Tracked: Metric value identified in Tracking File 

 Verified: Metric value verified from review of Tracking File, Project Files, and other relevant documents 
identified in the Documents section. 

 Ratio: Ratio of verified to tracked savings. A value of 100.00% indicates that verified values match 
tracked values. 

Table 6-111. Enbridge market transformation & energy management scorecard achievement: 
School Energy Competition Schools metric* 

Metric 
Achievement 

Ratio 
Reported Tracked Verified 

School Energy Competition 
Participating Schools 65 65 65 100.00% 

*Not all values may compute exactly due to rounding. 

Documentation  
The EC used the documentation shown in Table 6-112 to verify the metrics for the School Energy 
Competition program.  

Table 6-112. Documentation used to verify the School Energy Competition program 
Report Language Description or Citation 

Enbridge-Provided Documentation 
Tracking File Excel spreadsheet tracking metrics for all 2017 Union DSM programs 
Project Files Various documents for each requested participant, supporting program metrics 

Documents Used by EC 

OEB Decision  OEB Decision and Order, EB-2015-0029/EB-2015-0049, January 20, 2016 and OEB 
Revised Decision and Order, EB-2015-0029/EB-2015-0049, February 24, 2016 

Enbridge Plan Enbridge Gas Multi-Year DSM Plan (2015-2020), EB-2015-0049 
Enbridge’s Draft 
2017 Report Enbridge 2017 Demand Side Management Draft Annual Report115 

 
115 While the EC recognizes and understands that the draft report will be updated and finalized, the final was not available at the time of this 

evaluation, thus the draft is cited for reference. 
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Participant Selection 

Enbridge first provided the Tracking File listing the Enbridge Account (number) and Project Code (unique 
ID). The spreadsheet identified 65 participants. The EC requested full documentation for all participants. 

Received Files 

The EC received eight individual files:  

 Six PDF scans of school board application “hardcopies” 

 One “Online Registrations” spreadsheet listing schools registered “online” without hardcopy, listing 
program ID and a timestamp variable. 

 One “ESC Activity Tracker” spreadsheet marking participation of all schools in various program elements 
and offerings 

The EC first confirmed the titles received matched the IDs requested. Project Files were redacted with name, 
address, and other all other location, school, or site-specific information unavailable. The EC confirmed that 
documents were received that included all participants. 

Verify Participation 
To determine the definition of Participating Schools, the EC looked first to the OEB Decision which approved 
the Enbridge Plan:116 

Decision  
The OEB approves Enbridge’s School Energy Competition program. The OEB finds this program provides 
both educational and energy conservation benefits. Further, this program is designed to engage a wide 
group of participants through a competition, which is innovative. The OEB also finds the involvement of 
students, potential future customers, to be consistent with the intent of the DSM Framework. 

For specific definition, the EC then looked to Enbridge’s Plan which identifies:117 

“For the purpose of measuring the success of the Company’s School Energy Competition, a 
school will be considered “enrolled” at the time that energy monitoring begins using the Energy 
Management Information System (“EMIS”) provided via the offer. At a high level, monitoring is the 
third of the four steps which comprise the School Energy Competition.” 

Further, Enbridge’s Plan identifies “Key Offer Evaluation Metrics:118” 

“A participant is a school that registers, implements, and has access to an EMIS system to log competition 
activities” 

From this, the EC has identified that a “Participating School” is defined as a school that has: 

 Registered and ‘logged in’ to the EMIS system. 

School application hardcopy images (PDF) do not provide evidence of having registered with or logged into 
any information system, including the EMIS system. The Online Registration spreadsheet identifies a list of 
program IDs and a “timestamp” for each. Neither registration provides evidence that the any of the 65 IDs 
have logged into the EMIS system. However, during the previous round of evaluation, the EC requested 

 
116 Ontario Energy Board Decision and Order, EB-2015-0029/EB-2015-0049, January 20, 2016, Page 43 
117 Enbridge’s Proposed 2015-2020 DSM Plan, EB-2015-0049, Exhibit B, Tab 1, Schedule 4, 34 of 41 
118 Enbridge’s Proposed 2015-2020 DSM Plan, EB-2015-0049, Exhibit B, Tab 2, Schedule 2, Page 48 of 55 
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confirmation that ESC Activities as tracked in the spreadsheet represent EMIS registration. Enbridge staff 
responded with confirmation:119 

“In order to provide the schools with their EMIS data, a website was created that contained a link to a 
dashboard, which showed each school their EMIS data. Enbridge was then able to track that all participating 
schools accessed the website.” 

The ESC Activity Tracker is a program tracking spreadsheet, identifying program elements completed by 
each school. For each ID, the spreadsheet identifies activities which that ID participated in, summarized in 
Table 6-113. 

Table 6-113. Enbridge ESC activities and participant counts* 

Program Element # of Schools 
Participating 

Accessed Website 65 

Signed Up for Challenge 65 

Create EcoTeam  62 

Conduct School Energy Audit  3 

Create Communications Strategy 1 

Conduct Ongoing Energy Perf Walkthroughs 1 

Conduct Home Energy Audit 2 

Earth Day Activities 2 

Art Project 5 

Ugly Sweater Day 3 

Webinar 5 

Smart Thermostat 4 

Book Mark Contest 2 
 *Not all values may compute exactly due to rounding. 

Verify Eligibility 
The EC first looked to the OEB Decision to determine specific criteria for participant eligibility, then to 
Enbridge’s Plan, which identifies:120 

“Participating schools must be part of a board within one of the publicly funded systems 
(English/French/Public/Catholic) in Ontario within the Enbridge franchise area.” 

School application hardcopy PDFs all identify school boards for six records. The PDF email and Online 
Registration spreadsheet do not provide any information confirming that each record is a school. Further, 
none of the Project Files provided confirm that any of the IDs are within one of the publicly funded systems 
nor do they provide any information that would allow the EC to independently confirm school status through 
public records. The EC requested confirmation that claimed participants were publicly funded schools, 
Enbridge staff confirmed all schools belonged to public school boards. 

Verification Result  
As a result of this review, the EC confirms: 

 
119 Enbridge Employee “RE: Follow up request - LI New Construction and MT School Energy Competition” Message to DNV GL Employee, 2/1/2018, 

Email 
120 Enbridge’s Proposed 2015-2020 DSM Plan, EB-2015-0049, Exhibit B, Tab 2, Schedule 2, Page 47 of 55 
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 Participants meet the participation criteria 

 Any participants meet the eligibility requirements 

As a result, the EC confirms the scorecard metric of 65 Schools. 
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 Performance Based (Union) and Market Transformation 
(Enbridge) Scorecards 

This appendix describes the detailed process used to verify the metrics for the Performance-Based Scorecard 
programs for Union Gas (Table 6-115) and the similar programs for Enbridge that are contained under the 
Market Transformation Scorecard (Table 6-114).  As noted in the OEB Decision and Order, the programs 
listed below are similar and thus included together. The programs addressed in this appendix are: 

 Commercial & Industrial Operational Efficiency Improvement – Run-it-Right – Enbridge 

 Commercial & Industrial Operational Efficiency Improvement – RunSmart – Union 

 Commercial & Industrial Energy Management – Comprehensive Energy Management – Enbridge 

 Commercial & Industrial Energy Management – Strategic Energy Management – Union 

 

Table 6-114. Enbridge 2017 market transformation & energy management scorecard*† 

Programs Metrics 

Verified Achievement Metric Target 

Weight Program-
level 

Savings 

Metric-
level 

Savings 

Lower 
Band Target Upper 

Band 

School Energy Competition Schools             65             65            43        57            86  10.00% 

Run-it-Right Participants             29             29            88      117          176  20.00% 
Comprehensive Energy 
Management (CEM) Participants              5               5            41        55            83  20.00% 

Residential Savings by 
Design 

Builders             24             24            24        32            48  10.00% 

Homes Built        2,570         2,570       1,705   2,273       3,410  15.00% 
Commercial Savings by 
Design 

New 
Developments            30             30            24        32            48  25.00% 

*Not all values may compute exactly due to rounding. 
†Programs in grey text are not similar to Union programs under the Performance Based Scorecard, and not discussed in this Appendix. For these 

programs please refer to Appendix J. 

 

Table 6-115. Union Gas 2017 performance-based scorecard*  

Programs Metrics 

Verified Achievement Metric Target 

Weight Program-
level 

Savings 

Metric-
level 

Savings 

Lower 
Band Target Upper 

Band 

RunSmart 
Participants            35             35          57          76         114  20.00% 

Savings % 1.49% 1.49% 7.50% 10.00% 15.00% 60.00% 

Strategic Energy Management Participants  -   -          24          32            48  20.00% 
*Not all values may compute exactly due to rounding. 
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Commercial & Industrial Operational Efficiency Improvement – 
Run-it-Right – Enbridge 
Table 6-116 shows the reported, tracked, and verified scorecard achievements for the 2017 Enbridge Run-it-
Right (RIR) Program, with the metric of Participants. The RIR Program has two metrics under separate 
scorecards, CCM Savings (Resource Acquisition) and Participants (Performance Based). Participants are 
discussed here, while the CCM Savings metric is discussed in Appendix G. As a result of this review, the EC 
verifies the 2017 achievement metric of 29 participants (100.00% ratio). Table 6-116 contains the following 
variables: 

 Reported: Metric value reported in Enbridge’s draft 2017 Report. The EC used this value as a cross check 
to validate tracking data; it is included for transparency. 

 Tracked: Metric value identified in Tracking File 

 Verified: Metric value verified from review of Tracking File, Project Files, and other relevant documents 
identified in the Documents section. 

 Ratio: Ratio of verified to tracked savings. A value of 100.00% indicates that verified values match 
tracked values. 

Table 6-116. Enbridge market transformation & energy management scorecard achievement: 
Run-it-Right* 

Metric 
Achievement 

Ratio 
Reported Tracked Verified 

Participants 29 29 29 100.00% 
*Not all values may compute exactly due to rounding. 

Documentation  
The EC used the documentation shown in Table 6-117 to verify the metrics for the Run-it-Right program.  

Table 6-117. Documentation used to verify the Run-it-Right program 
Report Language Description or Citation 

Enbridge-Provided Documentation 
Tracking File Excel spreadsheet tracking metrics for all 2017 Enbridge DSM programs 
Project Files PDF scans of program participant documentation 

Documents Used by EC 

OEB Decision  OEB Decision and Order, EB-2015-0029/EB-2015-0049, January 20, 2016 and OEB 
Revised Decision and Order, EB-2015-0029/EB-2015-0049, February 24, 2016 

Enbridge Plan Enbridge Gas Multi-Year DSM Plan (2015-2020), EB-2015-0049 
Enbridge’s Draft 
2017 Report Enbridge 2017 Demand Side Management Draft Annual Report121 

 
121 While the EC recognizes and understands that the draft report will be updated and finalized, the final was not available at the time of this 

evaluation, thus the draft is cited for reference. 
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Participant Selection 

Enbridge first provided the Tracking File listing RIR Project Codes, Account Numbers, and Confirmation Date. 
The spreadsheet listed 29 individual accounts. The EC requested full documentation for a census of projects. 

Received Files 

The EC received three PDF documents for each project: 

 One program application, 

 One Investigation report, and 

 Either one implementation time record or work orders for the recommended measures.  

The EC also received an EMIS file detailing the monitoring start date for each project. 

The EC first confirmed the document IDs received matched the IDs requested and that documents for all 
participants had been received. Project Files were received with name, address, and other information 
unavailable. 

Verify Participation  
Enbridge’s Plan122 states that: 

Customers shall be deemed a “participant” in Enbridge’s RiR offer for the purpose of the MTEM 
scorecard once they have entered the monitoring stage of the offer, which is the fourth of four steps 
inherent to this offer. 

Enbridge’s plan further documents the four steps inherent to the offer to be: Register, Investigate, 
Implement, and Monitor (Figure 6-8). Combining the definition on p. 34 of 41 with the figure, the EC 
interprets “participation” to require evidence of completing all four steps, including site energy use or 
savings monitoring that would be produced by the fourth step.  

 
122 Enbridge Gas Program Plan: DSM Plan Overview and Guiding Principles, EB-2015-0049, Tab 1, Schedule 4, Page 34 of 41 
 



 

 

DNV GL – www.dnvgl.com  Page 172 
 

Figure 6-8. Image of RIR Process Elements from Enbridge Plan123 

 

Enbridge provided redacted program applications for all 29 sites, satisfying intentional enrollment – the 
“register” step identified in Figure 6-8.  

Enbridge provided investigation reports for all 29 sites. Investigation reports provided estimated savings 
(analysis) for a site, as well as estimated savings by recommended measure. This document satisfies the 
second step identified in Figure 6-8. 

For all 29 sites, Enbridge provided either an implementation time record document or copies of work orders, 
either of which documented the execution of recommended work from the investigation reports. The EC 
considered either of these forms of documentation sufficient to satisfy the third step identified in Figure 6-8. 
for all projects submitted. 

Enbridge provided an EMIS file that listed the starting date for monitoring of all 29 sites after project 
implementation, satisfying the fourth step identified in Figure 6-8. 

Verification Result 
As a result of this review, the EC verifies all sampled records, and verifies all 29 participants (100.00% of 
reported, 100.00% of tracked). 

 
123 Enbridge Gas Program Plan: DSM Plan Overview and Guiding Principles, EB-2015-0049, Tab 2, Schedule 1, Page 87 of 100 
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Commercial & Industrial Operational Efficiency Improvement –
RunSmart – Union 

Overview 
Table 6-118 shows the scorecard achievement for the 2017 Union RunSmart program, with the metrics of 
participants and percent savings. To limit confusion of discussing two separate measures within the same 
space, each metric will be discussed separately. Table 6-118 shows the reported, tracked, and verified 
scorecard achievements for the 2017 RunSmart program. 

 Reported: Metric value reported in Enbridge’s draft 2017 Report. The EC used this value as a cross check 
to validate tracking data; it is included for transparency. 

 Tracked: Metric value identified in Tracking File 

 Verified: Metric value verified from review of Tracking File, Project Files, and other relevant documents 
identified in the Documents section. 

 Ratio: Ratio of verified to tracked savings. A value of 100.00% indicates that verified values match 
tracked values. 

Table 6-118. Union Gas 2017 performance-based scorecard achievement: RunSmart Program 
participants and savings percent* 

Program Metric 
Achievement 

Ratio 
Reported Tracked Verified 

RunSmart 
Participants 35 35 35 100.00% 

Savings % 1.61% 1.61% 1.49% 92.55% 
*Not all values may compute exactly due to rounding. 

Documentation  
The EC used the documentation shown in Table 6-119 to verify the metrics for the RunSmart program.  

Table 6-119. Documentation used to verify the RunSmart program 
Report Language Description or Citation 

Union-Provided Documentation 
Tracking File Excel spreadsheet tracking metrics for all 2017 Union DSM programs 
Project Files PDF scans of program participant documentation 
Activity Report Excel spreadsheet documenting DSM activity from 2015 through 2017 
RETScreen Files Files detailing participant consumption and predicted consumption 

Documents Used by EC 

OEB Decision  OEB Decision and Order, EB-2015-0029/EB-2015-0049, January 20, 2016 and OEB 
Revised Decision and Order, EB-2015-0029/EB-2015-0049, February 24, 2016 

Union Plan Union’s 2015-2020 DSM Plan, EB-2015-0029 
Union’s Draft 
2017 Report Union Gas 2017 Demand Side Management Draft Annual Report124 

 
124 While the EC recognizes and understands that the draft report will be updated and finalized, the final was not available at the time of this 

evaluation, thus the draft is cited for reference. 
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Participants Metric 
Participant Selection 

Union Gas first provided the Tracking File listing RunSmart participants with anonymized Program, 
Customer, and Site IDs, listing 35 individual participants. The EC requested full documentation for a census 
of participants. 

Received Files 

The EC received PDF documents for each participant, each titled by Participant ID. The EC also received an 
Excel spreadsheet which included, for each participant, whether they had any DSM program activity in 2015, 
2016, or 2017. All files were properly redacted with name, address, and other information unavailable, as 
requested. The EC confirmed that the Account Numbers, Customer IDs, and Site IDs matched across all 
documentation. 

Verify Participation 
Union’s Plan defines RunSmart participants125 as the “number of customers that enter into an agreement 
with Union and participate in a site walk-through within a program year”. The EC confirmed documentation 
supported participation of all 35 participants by verifying the Project Files contained for each site: 

 A technical expert- (consultant) documented walk-through of the company facility  

 A completed and signed walk-through checklist submitted for qualification 

 All documents had required signatures of the customer, technical expert (consultant), and Union account 
manager 

The EC confirmed documentation supports participation of all 35 participants. 

Verify Eligibility 
Union’s Plan defined the participant metric as the “number of customers without prior DSM participation 
history, consuming greater than 50,000 m3 per year of natural gas.” Union’s 2017 Draft Annual Report 
further clarifies that “without prior DSM participation” includes participants who have not participated in the 
previous two years. Additionally, the 2017 Draft Annual Report states that while the program is largely 
directed towards mid-sized customers in excess of 50,000 m3 per year of natural gas, other sizes may be 
considered if there is opportunity and interest.  

As a result, verification of eligibility in 2017 came down to prior participation. The EC confirmed no 
documented DSM prior participation for any RunSmart participant from January 2015 through December 
2017.  

The EC confirmed the eligibility of all 35 participants. 

Verification Result 
As a result of this review, the EC confirms that:  

 Participant records were correctly sent to the EC for all participants 

 
125 Description of RunSmart Participants from Overview of Union’s Proposed 2015-2020 DSM Plan, 2015EB-2015-0029, Exhibit A, Tab 3, Page 33 of 

73 
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 All participants met the participation definition 

 All participants met the eligibility definition 

The EC confirms all 35 participants meet all requirements and certifies the 2017 achievement metric at 
100.00% of 35 participants. 

Savings Percent Metric 
Participant Selection 

Union Gas first provided the Tracking File containing a table listing RunSmart participants with Customer ID, 
Site ID, Existing Consumption (Baseline), Consumption Predicted from Baseline, and Actual Consumption 
(during participation). The EC randomly selected 5 participants, requesting documentation supporting the 
consumption values for those participants. 

Received Files 

The EC received RETScreen files and Excel outputs of those RETScreen files for the 5 randomly-selected 
participants.  

Verify Consumption 
The EC examined the provided RETScreen documents to verify each of the consumption values in the 
Tracking File spreadsheet. The EC confirmed the documentation supported the consumption values for all 5 
randomly-selected participants. 

Verify Savings Calculation 
Union’s plan defines savings percent126 as “the aggregate percentage of savings achieved by the program 
participants within a program year.”  

In its reported and tracked calculation, Union used the following equation for each individual participant’s 
percent savings: 

Where: 

 “Baseline” = Existing consumption during the year prior to program participation 

 “Predicted” = A prediction of consumption during the participation period, based on the baseline 
consumption and heating degree days during participation 

 “Actual” = Consumption during the one-year participation period 

This resulted in a Savings Percent value of 1.61%. The EC disagreed with using the baseline consumption 
value in the denominator of the savings percentage equation because of the potential variation in weather 

 
126 Description of RunSmart Savings Percent from Overview of Union’s Proposed 2015-2020 DSM Plan, 2015EB-2015-0029, Exhibit A, Tab 3, Page 35 

of 73 

𝑈𝑈𝑆𝑆𝑉𝑉𝑅𝑅𝑆𝑆′𝑆𝑆 𝐼𝐼𝑆𝑆𝑉𝑉𝑡𝑡𝑉𝑉𝑆𝑆𝐶𝐶 𝑃𝑃𝑆𝑆𝑉𝑉𝑡𝑡𝑉𝑉𝑠𝑠𝑉𝑉𝑠𝑠𝑆𝑆𝑆𝑆𝑡𝑡 𝑆𝑆𝑆𝑆𝑆𝑆𝑉𝑉𝑆𝑆𝑆𝑆𝑆𝑆 % =
𝑃𝑃𝑉𝑉𝑉𝑉𝑉𝑉𝑉𝑉𝑠𝑠𝑡𝑡𝑉𝑉𝑉𝑉 −  𝐴𝐴𝑠𝑠𝑡𝑡𝐴𝐴𝑆𝑆𝐶𝐶

𝐵𝐵𝑆𝑆𝑆𝑆𝑉𝑉𝐶𝐶𝑉𝑉𝑆𝑆𝑉𝑉  
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between the baseline period and the participation period. Upon discussion, the EC reached a consensus with 
Union that the savings percentage equation for each individual participant should be as follows: 

Union’s reported and tracked calculation then took the individual savings percent values for each participant 
and use the following equation to arrive at a program-level Savings Percent value: 

The EC agrees and confirms this methodology. 

Verification Result 
As a result of this review, the EC confirms a Savings Percent value of 1.49%, which results in a realization 
rate of 92.55%. 

 

  

𝐹𝐹𝑉𝑉𝑆𝑆𝑆𝑆𝐶𝐶 𝑃𝑃𝑆𝑆𝑉𝑉𝑡𝑡𝑉𝑉𝑠𝑠𝑉𝑉𝑠𝑠𝑆𝑆𝑆𝑆𝑡𝑡 𝑆𝑆𝑆𝑆𝑆𝑆𝑉𝑉𝑆𝑆𝑆𝑆𝑆𝑆 % =
𝑃𝑃𝑉𝑉𝑉𝑉𝑉𝑉𝑉𝑉𝑠𝑠𝑡𝑡𝑉𝑉𝑉𝑉 −  𝐴𝐴𝑠𝑠𝑡𝑡𝐴𝐴𝑆𝑆𝐶𝐶

𝑃𝑃𝑉𝑉𝑉𝑉𝑉𝑉𝑉𝑉𝑠𝑠𝑡𝑡𝑉𝑉𝑉𝑉  

∑𝑃𝑃𝑆𝑆𝑉𝑉𝑡𝑡𝑉𝑉𝑠𝑠𝑉𝑉𝑠𝑠𝑆𝑆𝑆𝑆𝑡𝑡 𝑆𝑆𝑆𝑆𝑆𝑆𝑉𝑉𝑆𝑆𝑆𝑆𝑆𝑆 %
𝐶𝐶𝑅𝑅𝐴𝐴𝑆𝑆𝑡𝑡 𝑅𝑅𝑉𝑉 𝑃𝑃𝑆𝑆𝑉𝑉𝑡𝑡𝑉𝑉𝑠𝑠𝑉𝑉𝑠𝑠𝑆𝑆𝑆𝑆𝑡𝑡𝑆𝑆  
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Commercial & Industrial Energy Management – Comprehensive 
Energy Management – Enbridge 

Overview 
Table 6-120 shows the reported, tracked, and verified scorecard achievements for the 2017 Enbridge 
Comprehensive Energy Management (CEM) program, with the metric of Participants. As a result of this 
review, the EC certifies the 2017 achievement metric of five participants (100.00% ratio). Table 6-120 
contains the following variables: 

 Reported: Metric value reported in Enbridge’s draft 2017 Report. The EC used this value as a cross check 
to validate tracking data; it is included for transparency 

 Tracked: Metric value identified in Tracking File 

 Verified: Metric value verified from review of Tracking File, Project Files, and other relevant documents 
identified in the Documents section. 

 Ratio: Ratio of verified to tracked savings. A value of 100.00% indicates that verified values match 
tracked values 

Table 6-120. Enbridge market transformation & energy management scorecard achievement: 
CEM participants metric* 

 Metric 
Achievement 

Ratio 
Reported Tracked Verified 

Participants 5 5 5 100.00% 

Documentation  
The EC used the documentation shown in Table 6-121 to verify the metrics for the Comprehensive Energy 
Management (CEM) program.  

Table 6-121. Documentation used to verify the Comprehensive Energy Management program 
Report Language Description or Citation 

Enbridge-Provided Documentation 
Tracking File Excel spreadsheet tracking metrics for all 2017 Enbridge DSM programs 
Project Files Two PDF documents 

Documents Used by EC 

OEB Decision  OEB Decision and Order, EB-2015-0029/EB-2015-0049, January 20, 2016 and OEB 
Revised Decision and Order, EB-2015-0029/EB-2015-0049, February 24, 2016 

Enbridge Plan Enbridge Gas Multi-Year DSM Plan (2015-2020), EB-2015-0049 
Enbridge’s Draft 
2017 Report Enbridge 2017 Demand Side Management Draft Annual Report127 

 

Participant Selection 

Enbridge provided the Tracking File listing CEM Project Codes, Account Numbers, and Energy Model date. 
The spreadsheet listed five individual participants. The EC requested full documentation for all participants. 

 
127 While the EC recognizes and understands that the draft report will be updated and finalized, the final was not available at the time of this 

evaluation, thus the draft is cited for reference. 
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Received Files 

The EC received five PDF documents, titled by CEM Project number. The EC first confirmed the titles 
received matched the IDs requested. Project Files were properly redacted with name, address, and other 
information unavailable, as requested. The EC confirmed that the “Opportunity Code” listed in the Project 
Files matched Account Numbers in the Tracking File, and documents for all participants had been received. 

Verify Participation 
Clear and specific criteria for participation in the CEM program were not readily available; rather, the CEM 
program is intended to be a multi-year, ‘holistic’ process with ongoing and multi-year engagement resulting 
in energy savings. As a result, the EC understands evidence of initial engagement and a specific agreement 
to participate sufficient to verify participants for the purposes of the Market Transformation Scorecard metric 
of ‘participants’. 

The provided Project Files demonstrated that each participant applied for participation in the CEM program, 
signed by an applicant representative and Enbridge Manager. In addition, the applications include 
declarations that the applicant: 

 Acknowledges and confirms that they will commit resources to participate and identify energy efficiency 
opportunities 

 Will create internal energy awareness 

 Share energy data with Enbridge 

 Allow continued communication with Enbridge  

The EC confirmed documentation supports participation of all five participants.  

Eligibility 
The EC also used the Project File to confirm eligibility of each participant,128,129 namely to verify that 
customers met annual gas consumption between 340,000 m3 and 5,000,000 m3. Project Files identified 
previous year gas consumption for the five customers: 

 Five customers with consumption between 340,000 m3 and 5,000,000 m3 

The EC immediately confirmed documentation supported eligibility for five participants. 

Verification Result 
As a result of this review, the EC confirms that:  

 Participant records were correctly sent to the EC for the census of 2017 participants 

 Documentation confirmed all participants met the participation definition 

The EC confirms the scorecard metric of 5 participants for the Enbridge Comprehensive Energy Management 
Program.  

 
128 Ontario Energy Board Decision and Order, EB-2015-0029/EB-2015-0049, January 20, 2016, page 47 
129 Enbridge Gas Program Plan: DSM Plan Overview and Guiding Principles, EB-2015-0049, Exhibit B, Tab 2, Schedule 1, Page 53 of 100 
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Commercial & Industrial Energy Management – Strategic Energy 
Management - Union 
No activity was reported for this program in 2017.  
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 Review of Metric Target Calculations 

Overview 
Metric Targets for 2016 were generally identified as fixed or prescribed values in the OEB decision and order, 
with the single exception of the Union Large Volume Program. For 2017 (and through the rest of this 
framework), targets for metrics that existed in the previous year are defined based on the previous year’s 
(PY) achievement and spend,130 the current year (CY) budget, and a multiplier.131 In general, metric targets 
follow this generic formula: 

𝑀𝑀𝑉𝑉𝑡𝑡𝑉𝑉𝑉𝑉𝑠𝑠 𝑇𝑇𝑆𝑆𝑉𝑉𝑆𝑆𝑉𝑉𝑡𝑡 =  
𝑃𝑃𝑃𝑃 𝐴𝐴𝑠𝑠ℎ𝑉𝑉𝑉𝑉𝑆𝑆𝑉𝑉𝐴𝐴𝑉𝑉𝑆𝑆𝑡𝑡

𝑃𝑃𝑃𝑃 𝑆𝑆𝑠𝑠𝑉𝑉𝑆𝑆𝑉𝑉
 ×  𝐶𝐶𝑃𝑃 𝐵𝐵𝐴𝐴𝑉𝑉𝑆𝑆𝑉𝑉𝑡𝑡 ×  𝑀𝑀𝐴𝐴𝐶𝐶𝑡𝑡𝑉𝑉𝑠𝑠𝐶𝐶𝑉𝑉𝑉𝑉𝑉𝑉 

The exception to the generic formula is the Union Large Volume Program, which uses the same general 
formula as 2016. For 2017, the formula for calculating the target uses the 3 Year cost effectiveness (CE),132 
the current year (CY) budget, and a multiplier133 of 2% (1.02): 

𝑈𝑈𝑆𝑆𝑉𝑉𝑅𝑅𝑆𝑆 𝐿𝐿𝑆𝑆𝑉𝑉𝑆𝑆𝑉𝑉 𝑉𝑉𝑅𝑅𝐶𝐶𝐴𝐴𝐴𝐴𝑉𝑉 𝑇𝑇𝑆𝑆𝑉𝑉𝑆𝑆𝑉𝑉𝑡𝑡 =  3 𝑃𝑃𝑉𝑉𝑆𝑆𝑉𝑉 𝐶𝐶𝐶𝐶 ×  𝐶𝐶𝑃𝑃 𝐵𝐵𝐴𝐴𝑉𝑉𝑆𝑆𝑉𝑉𝑡𝑡  ×  1.02 

  

 
130 Budget values for calculating metric targets do not include overhead costs 
131 1.02 or 1.10 depending on the scorecard 
132 Three-year rolling average (2014-2016) Rate T2/T100 cost effectiveness where cost-effectiveness here is defined as “Final verified metric 

achievement used for MRAMVA purposes divided by final actual program spend for that year.” 
133 In 2016 there were dual multipliers: 1.1 x 0.75.  For 2017 the multiplier is 1.02. 
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Calculation Inputs 
Table 6-122 and Table 6-123 provide the specific values used to calculate the 2017 metric targets.   

Table 6-124 provides annual cost effectiveness (CE) ratios for the previous 3-years of the Union Large 
Volume program and the average of those years, rounded to two digits past the decimal. The annual ratio is 
calculated via the Final verified metric achievement divided by final actual program spend for that year. This 
rounded 3-year average value is what DNV GL used for target calculations. 

Table 6-125 and Table 6-126 provide the targets for all 2017 metrics, calculation-based and prescribed. 

Table 6-122. Enbridge Metric Target Calculation Inputs – 2017 

Scorecard Metric 2016 
Achievement 

2016  
Spend 

2017  
Budget Multiplier 

Resource  
Acquisition 

LV RA (CCM) 328,383,726 $7,022,963 $9,260,554 

1.02 

SV RA (CCM) 393,900,665 $27,214,677 $25,123,827 

HEC Participants 12,986 $22,057,458 $15,180,000 

Low  
Income 

LISF (CCM) 28,814,754 $4,543,350 $6,290,000 

LIMR (CCM) 84,338,981 $2,326,325 $3,418,121 

LINC Applications 6 $258,877 $1,200,000 

Market  
Transformation  

CSBD Developments 43 $1,398,940 $950,000 

1.10 

CEM Participants 7 $106,806 $763,861 

RSBD Builders 31 
$3,469,121 $3,250,000 

RSBD Homes 2,206 

RiR Participants 84 $225,819 $285,520 

SEC Schools 25 $289,555 $600,000 
*HEC budget is a subset of, and not a separate line item from, the Resource Acquisition budget. 

Table 6-123. Union Metric Target Calculation Inputs – 2017 

Scorecard Metric 2016 
Achievement 

2016  
Spend 

2017  
Budget Multiplier 

Resource 
Acquisition 

RA (CCM) 791,139,789 $22,272,655 $26,951,000 

1.02 

HRR Participants 6,595 $9,689,152 $9,880,000 

Large Volume LV (CCM)* 144* (see additional table) $3,150,000 

Low Income 

LISF (CCM) 45,774,685 $7,610,023 $7,339,000 

LIMF-SA (CCM)  9,981,819 $967,974 $1,839,699 

LIMF-MR (CCM)  8,151,189 $799,394 $1,519,301 

Market 
Transformation 

CNC Developments 0 $28,786 $1,000,000 

1.10 

OH Builders** N/A 
$841,000 

OH Homes** N/A 

Performance 
Based 

RS Participants 32 $93,103 
$200,000 

RS Savings %** N/A 

SEM Participants 3 $40,152 $392,000 
*Union’s Large Volume program metric target is based on different inputs; instead of the 2016 CCM metric, the formula is based off the three-year 

rolling average (2014-2016) Rate T2/Rate 100 cost effectiveness. This average value (144) is what is listed for the 2016 achievement. 
**Metric has a prescribed, not formula based, 2017 target. 
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Table 6-124.  Union Large Volume Cost Effectiveness* Ratios  

Year CE Ratio* 

2014 308.79 

2015 92.31 

2016 31.30 

3-Year Average 144.13 

*Final verified metric achievement divided by final actual program spend for that year.  Annual CE Ratios and the 3-year average are rounded to 2 
digits past the decimal 

Table 6-125. Enbridge Metric Targets – 2017 

Scorecard Metric 2017 Target 

Resource  
Acquisition 

LV RA (CCM) 436,093,532 

SV RA (CCM) 370,375,390 

HEC Participants 9,116 

Low  
Income 

LISF (CCM) 40,690,174 

LIMR (CCM) 126,399,552 

LINC Applications 28 

Market  
Transformation  

CSBD Developments 32 

CEM Participants 55 

RSBD Builders 32 

RSBD Homes 2,273 

RiR Participants 117 

SEC Schools 57 

 

Table 6-126. Union Metric Targets – 2017 

Scorecard Metric 2017 Target 

Resource 
Acquisition 

RA (CCM) 976,464,106 

HRR Participants 6,859 

Large Volume LV (CCM) 463,100,400 

Low Income 

LISF (CCM) 45,027,360 

LIMF-SA (CCM)  19,350,529 

LIMF-MR (CCM)  15,801,711 

Market 
Transformation 

CNC Developments 8 

OH Builders 10 

OH Homes 30% 

Performance Based 

RS Participants 76 

RS Savings % 10% 

SEM Participants 32 
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 Review of lost revenue and DSM shareholder incentive 
calculations 

This appendix describes the EC team’s review of the lost revenue and demand side management 
shareholder incentive calculations.  

Lost revenue calculations 
Figure 6-9. illustrates the basic approach to the lost revenue calculation. It is based on the following factors: 

 The verified net natural gas savings (in annual cubic meters) by applicable rate class using the best 
available information at the time of the verification 

 The delivery cost of the natural gas by rate class 

 The month in which the measure was installed, represented in the equation below as a prorate factor 

Figure 6-9. Lost revenue calculation 

 

Lost revenues are summed across all measures in a rate class. Then the lost revenues for all applicable rate 
classes are summed to calculate total lost revenues per utility. 

The applicable rate classes for Enbridge and Union are shown in Table 6-127. Values specific to these rates 
for the evaluated year are included in Appendix N. 

Table 6-127. Rate classes for lost revenue calculation 

Enbridge Union 

Rate 110 M4 Industrial 
Rate 115 M5 Industrial 
Rate 135 M7 Industrial 
Rate 145 T1 Industrial 
Rate 170 T2 Industrial 

20 Industrial 
100 Industrial 

The methods to compute each of the components shown in Figure 6-9. are described in the following 
sections.  

Lost revenue: Verified Net Savings  
The lost revenue calculation first utilizes verified net savings, calculated using best available inputs and 
assumptions at the time of the verification. For prescriptive program savings, this is currently the December 
2016 update to the TRM. This differs from the savings used for the DSM shareholder incentive calculation, 
which uses the energy savings at the time of program planning.  

Verified 
Net 

Savings 
(m3)

Prorate 
Factor

Delivery 
Cost 

($/m3)

Lost 
Revenue
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Lost revenue: Prorate Factor Calculation 
The prorate factor is simply the proportion of the annual net savings that will be included in the lost revenue 
calculation, based on the number of months the gas-saving measure was installed. Table 6-128 shows the 
prorate factors for each installation month. Prorated savings are calculated by multiplying the measure’s 
annual savings by the ratio for the month it was installed. 

Table 6-128. Lost revenue installation month savings ratio* 

Month 
Ratio 

(12-Month+1)/12 
January 1.0000 

February 0.9167 

March 0.8333 

April 0.7500 

May 0.6667 

June 0.5833 

July 0.5000 

August 0.4167 

September 0.3333 

October 0.2500 

November 0.1667 

December 0.0833 
*Not all values may compute exactly due to rounding. 

Lost revenue: Delivery Cost Calculation 
Delivery rates are expressed as cost per 1000 cubic meters. Prorated energy savings are divided by 1000 to 
convert savings in cubic meters to savings in thousands of cubic meters, which are then multiplied by the 
delivery rate for the respective rate class to determine lost revenue by rate class. The delivery rate is not 
verified as part of this evaluation. 

Lost revenue: Summing lost revenue Savings  
Lost revenue for each rate class is calculated by summing the lost revenue for all measures within the rate 
class. Total lost revenue for each utility is calculated by summing the lost revenue across all applicable rate 
classes: 

𝑇𝑇𝑅𝑅𝑡𝑡𝑆𝑆𝐶𝐶 𝐿𝐿𝑅𝑅𝑆𝑆𝑡𝑡 𝑅𝑅𝑉𝑉𝑆𝑆𝑉𝑉𝑆𝑆𝐴𝐴𝑉𝑉 =  � � 𝐿𝐿𝑅𝑅𝑆𝑆𝑡𝑡 𝑅𝑅𝑉𝑉𝑆𝑆𝑉𝑉𝑆𝑆𝐴𝐴𝑉𝑉
𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅 𝐶𝐶𝐶𝐶𝑅𝑅𝐶𝐶𝐶𝐶

𝑀𝑀𝑅𝑅𝑅𝑅𝐶𝐶𝑀𝑀𝑀𝑀𝑅𝑅

𝑈𝑈𝑅𝑅𝑈𝑈𝐶𝐶𝑈𝑈𝑅𝑅𝑈𝑈

𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅 𝐶𝐶𝐶𝐶𝑅𝑅𝐶𝐶𝐶𝐶

 

 

DSM shareholder incentive calculations 
The DSM shareholder incentive calculations are more complex than the lost revenue calculations. DSM 
shareholder incentive calculations are based on: 

 The verified program achievements compared to the target metrics for that scorecard 

For example, the calculation 
assigns 12 months of savings to 
measures installed in January 
and one month of savings to 
measures installed in December.  
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 The weight placed on each metric within each scorecard 

 The maximum incentive achievable for that scorecard 

Because all three of these factors vary by utility and scorecard, a simple diagram is not possible. DNV GL 
independently calculated DSM shareholder incentive values for both utilities. The following sections lay out 
the calculation methodology, as well as inputs used for each utility.  

The EC confirmed the lower band, upper band, target metric, weights, maximum incentives, rate classes, 
and rates for both utilities with the EAC. 

DSM shareholder incentive: verification savings values 
Where lost revenue verified net savings uses energy savings values that represent the best available 
information at the time of the verification, DSM shareholder incentive verified savings are calculated using 
the savings values leveraged during the program planning process. 

DSM shareholder incentive: metric score 
DSM shareholder incentive calculations are based on the verified metric achievement identified within each 
scorecard compared to the target value. For each metric, DNV GL first determines the percent of metric 
achieved.  

% 𝑀𝑀𝑉𝑉𝑡𝑡𝑉𝑉𝑉𝑉𝑠𝑠 𝐴𝐴𝑠𝑠ℎ𝑉𝑉𝑉𝑉𝑆𝑆𝑉𝑉𝑉𝑉 =  
𝑆𝑆𝑠𝑠ℎ𝑉𝑉𝑉𝑉𝑆𝑆𝑉𝑉𝑉𝑉 𝐴𝐴𝑉𝑉𝑡𝑡𝑉𝑉𝑉𝑉𝑠𝑠
𝑡𝑡𝑆𝑆𝑉𝑉𝑆𝑆𝑉𝑉𝑡𝑡 𝐴𝐴𝑉𝑉𝑡𝑡𝑉𝑉𝑉𝑉𝑠𝑠

 

If the achieved metric is less than or equal to the 2017 Target, the Metric Score is then calculated as: 
 

𝑀𝑀𝑉𝑉𝑡𝑡𝑉𝑉𝑉𝑉𝑠𝑠 𝑆𝑆𝑠𝑠𝑅𝑅𝑉𝑉𝑉𝑉 =  1−
0.25 ∗ (𝑡𝑡𝑆𝑆𝑉𝑉𝑆𝑆𝑉𝑉𝑡𝑡 𝐴𝐴𝑉𝑉𝑡𝑡𝑉𝑉𝑉𝑉𝑠𝑠 − 𝑆𝑆𝑠𝑠ℎ𝑉𝑉𝑉𝑉𝑆𝑆𝑉𝑉𝑉𝑉 𝐴𝐴𝑉𝑉𝑡𝑡𝑉𝑉𝑉𝑉𝑠𝑠)

(𝑡𝑡𝑆𝑆𝑉𝑉𝑆𝑆𝑉𝑉𝑡𝑡 𝐴𝐴𝑉𝑉𝑡𝑡𝑉𝑉𝑉𝑉𝑠𝑠 − 𝐶𝐶𝑅𝑅𝑤𝑤𝑉𝑉𝑉𝑉 𝑏𝑏𝑆𝑆𝑆𝑆𝑉𝑉)  

 

If the achieved metric is greater than the 2017 Target, the Metric Score is then calculated as: 
 

𝑀𝑀𝑉𝑉𝑡𝑡𝑉𝑉𝑉𝑉𝑠𝑠 𝑆𝑆𝑠𝑠𝑅𝑅𝑉𝑉𝑉𝑉 =  1 +
0.5 ∗ (𝑆𝑆𝑠𝑠ℎ𝑉𝑉𝑉𝑉𝑆𝑆𝑉𝑉𝑉𝑉 𝐴𝐴𝑉𝑉𝑡𝑡𝑉𝑉𝑉𝑉𝑠𝑠 − 𝑡𝑡𝑆𝑆𝑉𝑉𝑆𝑆𝑉𝑉𝑡𝑡 𝐴𝐴𝑉𝑉𝑡𝑡𝑉𝑉𝑉𝑉𝑠𝑠)

(𝐴𝐴𝑠𝑠𝑠𝑠𝑉𝑉𝑉𝑉 𝑏𝑏𝑆𝑆𝑆𝑆𝑉𝑉 − 𝑡𝑡𝑆𝑆𝑉𝑉𝑆𝑆𝑉𝑉𝑡𝑡 𝐴𝐴𝑉𝑉𝑡𝑡𝑉𝑉i𝑠𝑠)  

 

DSM shareholder incentive: weighted metric score 
The weighted metric score is determined by multiplying the metric score by its corresponding weight. Each 
metric within the scorecard is weighted, with all weights within each scorecard summing to 100.00%. Per 
the OEB Decision and Order, the OEB approved maximum and minimum achievement limits per metric of 
200% and 0%, respectively.134 As a result, all Metric Scores are capped at 200%, thereby limiting the 
influence of any one metric within the weighted scorecard achievement calculation to twice its weight.  

  

 
134 OEB Decision and Order, EB-2015-0029/EB-2015-0049, January 20, 2016, page 80 
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DSM shareholder incentive: weighted scorecard achievement  
The weighted metrics within each scorecard are summed to calculate the weighted scorecard achievement: 

𝑤𝑤𝑉𝑉𝑉𝑉𝑆𝑆ℎ𝑡𝑡𝑉𝑉𝑉𝑉 𝑆𝑆𝑠𝑠𝑅𝑅𝑉𝑉𝑉𝑉𝑠𝑠𝑆𝑆𝑉𝑉𝑉𝑉 𝑆𝑆𝑠𝑠ℎ𝑉𝑉𝑉𝑉𝑆𝑆𝑉𝑉𝐴𝐴𝑉𝑉𝑆𝑆𝑡𝑡 =  � (𝑤𝑤𝑉𝑉𝑉𝑉𝑆𝑆ℎ𝑡𝑡 ∗ 𝑀𝑀𝑉𝑉𝑡𝑡𝑉𝑉𝑉𝑉𝑠𝑠 𝑆𝑆𝑠𝑠𝑅𝑅𝑉𝑉𝑉𝑉)
𝑆𝑆𝑆𝑆𝑆𝑆𝑀𝑀𝑅𝑅𝑆𝑆𝑅𝑅𝑀𝑀𝑆𝑆

 

DSM shareholder incentive: incentive calculation 
The weighted scorecard achievement (WSA) is then used to calculate the Shareholder Incentive for that 
Scorecard. The appropriate calculation is dependent on the WSA value, as demonstrated in Table 6-129. 

Table 6-129. Calculation to determine shareholder incentive 

SWS Value Incentive 

<.75 0 

.75≤WSA<1 (40% 𝑥𝑥 𝑀𝑀𝑆𝑆𝑥𝑥 𝐼𝐼𝑆𝑆𝑠𝑠𝑉𝑉𝑆𝑆𝑡𝑡𝑉𝑉𝑆𝑆𝑉𝑉)
(𝑊𝑊𝑆𝑆𝐴𝐴 − 0.75)

. 25
 

1≤WSA<1.5 (40% 𝑀𝑀𝑆𝑆𝑥𝑥 𝐼𝐼𝑆𝑆𝑠𝑠𝑉𝑉𝑆𝑆𝑡𝑡𝑉𝑉𝑆𝑆𝑉𝑉) + (60% 𝑀𝑀𝑆𝑆𝑥𝑥 𝐼𝐼𝑆𝑆𝑠𝑠𝑉𝑉𝑆𝑆𝑡𝑡𝑉𝑉𝑆𝑆𝑉𝑉) ∗
(𝑊𝑊𝑆𝑆𝐴𝐴 − 1)

0.5  

 

1.5≤WSA Max Incentive 

 

The shareholder incentives for each scorecard are summed to calculate each utility’s total incentive: 

𝑇𝑇𝑅𝑅𝑡𝑡𝑆𝑆𝐶𝐶 𝐼𝐼𝑆𝑆𝑠𝑠𝑉𝑉𝑆𝑆𝑡𝑡𝑉𝑉𝑆𝑆𝑉𝑉 =  ∑ 𝑆𝑆𝑠𝑠𝑅𝑅𝑉𝑉𝑉𝑉𝑠𝑠𝑆𝑆𝑉𝑉𝑉𝑉 𝐼𝐼𝑆𝑆𝑠𝑠𝑉𝑉𝑆𝑆𝑡𝑡𝑉𝑉𝑆𝑆𝑉𝑉𝑈𝑈𝑅𝑅𝑈𝑈𝐶𝐶𝑈𝑈𝑅𝑅𝑈𝑈   
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Example Calculations 

Lost revenue 
As an example, a widget carries a annual lost revenue verified savings value of 500 m3 (annual, net 
savings). If that unit was installed in January, 500 m3 (500 x 1.000) would be verified for lost revenue. If 
that same unit were installed in July, 250 m3 (500 x 0.500) would be verified and if installed in November, 
83.33 m3 (500 x .1667). Table 6-130 shows the prorated total savings for all widgets with one installed per 
month, in 1000 m3. 

Table 6-130. Example lost revenue savings total for single rate class with monthly widget 
installation* 

Month 
Ratio 
(12-

Month+1)/12 

Units 
Installed 

Lost 
Revenue Net 
Annual Gas 

Savings 
(m3) 

Prorated 
Energy 
Savings 

(m3) 

Lost Revenue 
Energy Savings  

(1000 m3) 

January 1.00 1 500 500.00 0.50 

February 0.92 1 500 458.33 0.46 

March 0.83 1 500 416.67 0.42 

April 0.75 1 500 375.00 0.38 

May 0.67 1 500 333.33 0.33 

June 0.58 1 500 291.67 0.29 

July 0.50 1 500 250.00 0.25 

August 0.42 1 500 208.33 0.21 

September 0.33 1 500 166.67 0.17 

October 0.25 1 500 125.00 0.13 

November 0.17 1 500 83.33 0.08 

December 0.08 1 500 41.67 0.04 

Total         3.25 
*Not all values may compute exactly due to rounding. 

In Table 6-131, the above example savings total is represented by Rate Class II – one widget per month 
was the sum of all measures performed within customers in that rate class. The verified lost revenue energy 
savings for the class are multiplied by the rate for that class to determine the lost revenue for that rate 
class; lost revenue for Rate Class II totalling $48.75 from energy savings of 3.25 at a rate of $15.00 per 
1000 m3.  All applicable rate class lost revenue are then summed for total lost revenue. 
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Table 6-131. Example total lost revenue* 

Rate 
Class 

Lost Revenue Energy 
Savings (1000 m3) 

Rate 
($/1000 m3) 

Lost 
Revenue 

I 25.00 $5.55 $138.75 

II 3.25 $15.00 $48.75 

III 150.00 $1.50 $225.00 

IV 100.00 $4.00 $400.00 

V 5.10 $25.50 $130.05 

VI 1.26 $10.00 $12.60 
Total Lost Revenue $955.15 

*Not all values may compute exactly due to rounding. 

DSM shareholder incentive 
The first step in calculating the DSM shareholder incentive is to calculate the percent of the target metric 
that was achieved, which is a simple ratio of the achieved metric divided by the target metric. The second 
step is to determine the correct formula based on whether the verified achievement for the scorecard metric 
was at, above, or below the annual target. In the example in Table 6-132, the verified achievement for 
Scorecard A CCM was below the 2017 Target, so the formula for achievement below target is used to 
determine the metric score. The Verified Achievement for participants was above the 2017 Target, so the 
alternative calculation is used. Both formulas are illustrated below. 

Table 6-132. Example metric score* 

Scorecard Metric Verified 
Achievement Lower Band 2017 Target Upper Band Metric 

Score 

Scorecard A 
CCM 9,000,000   7,500,000   10,000,000   15,000,000  0.9 

Participants 250    150 200    300  1.25 
*Not all values may compute exactly due to rounding. 

𝐶𝐶𝐶𝐶𝑀𝑀 𝑀𝑀𝑉𝑉𝑡𝑡𝑉𝑉𝑉𝑉𝑠𝑠 𝑆𝑆𝑠𝑠𝑅𝑅𝑉𝑉𝑉𝑉 =  1 −
. 25 ∗ (10,000,000− 9,000,000)

(10,000,000− 7,500,000) = 1 − 0.1 = 0.9 

 

𝑃𝑃𝑆𝑆𝑉𝑉𝑡𝑡𝑉𝑉𝑠𝑠𝑉𝑉𝑠𝑠𝑆𝑆𝑆𝑆𝑡𝑡 𝑀𝑀𝑉𝑉𝑡𝑡𝑉𝑉𝑉𝑉𝑠𝑠 𝑆𝑆𝑠𝑠𝑅𝑅𝑉𝑉𝑉𝑉 =  1 +
0.5 ∗ (250− 200)

(300− 200) = 1 + .25 = 1.25 

The metric score for each metric is then multiplied by the applicable weight. In this example, CCM savings is 
weighted at 75% and participants at 25%. The weighted metric scores for the scorecard are summed for the 
weighted scorecard achievement. 

Table 6-133. Example scorecard weighted score (SWS)* 

Scorecard Metric Metric 
Score Weight Weighted 

Metric Score 

Weighted 
Scorecard 

Achievement 

Scorecard A 
CCM 0.9 75% 0.675 

0.9875 
Participants 1.25 25% 0.3125 

*Not all values may compute exactly due to rounding. 
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For Scorecard A, if we assume a maximum incentive value of $100,000, a weighted scorecard achievement 
of 0.9875 would result in an incentive of $38,000, as demonstrated below. 

(40% 𝑥𝑥 $100,000)
(0.9875− .75)

. 25 = $40,000 𝑥𝑥 
(0.2375)

. 25 = $40,000 𝑥𝑥 0.95 = $38,000 
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 Lost revenue and DSM shareholder incentive: detailed tables 

Enbridge DSM shareholder incentive 
Table 6-134. Enbridge’s 2017 Resource Acquisition targets, achievements, and incentive* 

Metric Target Verified 
Achievement Weight Metric 

Score 
Weighted 

Metric Score 

Large Volume Customer - CCM    436,093,532     401,225,443  40.00% 92.00% 36.80% 

Small Volume Customer - CCM    370,375,390     296,983,745  40.00% 80.20% 32.08% 

Home Energy Conservation Participants              9,116             11,390  20.00% 124.90% 24.98% 

Verified Total Weighted Scorecard Achieved 93.86% 

Maximum Scorecard Incentive $7,025,881 

Verified Scorecard Incentive Achieved $2,120,130 
*Not all values may compute exactly due to rounding. 

Table 6-135. Enbridge’s 2017 Low Income scorecard targets, achievements, and incentive* 

Metric Target Verified 
Achievement Weight Metric 

Score 
Weighted 

Metric Score 

Home Winterproofing CCM    40,690,174    19,598,357  45.00% 48.20% 21.69% 

LI Multi Residential CCM  126,399,552    69,363,767  45.00% 54.90% 24.71% 

Low Income New Construction Applications                 28                11  10.00% 39.30% 3.93% 

Verified Total Weighted Scorecard Achieved** 50.33% 

Maximum Scorecard Incentive $2,228,895 

Verified Scorecard Incentive Achieved $0.00 
*Not all values may compute exactly due to rounding. 
**A minimum total weighted scorecard achievement level of 75% is required to earn a portion of the available shareholder incentive. 
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Table 6-136. Enbridge’s 2017 Market Transformation scorecard targets, achievements, and incentive* 

Metric Target Verified 
Achievement Weight Metric 

Score 
Weighted 

Metric Score 

School Energy Competition Schools         57                  65  10.00% 113.80% 11.38% 

Run-it-Right Participants        117                  29  20.00% 24.10% 4.82% 

Comprehensive Energy Management Participants         55                   5  20.00% 10.70% 2.14% 

Residential Savings by Design Builders         32                  24  10.00% 75.00% 7.50% 

Residential Savings by Design Homes    2,273             2,570  15.00% 113.10% 16.97% 

Commercial Savings by Design Developments         32                  30  25.00% 93.80% 23.45% 

Verified Total Weighted Scorecard Achieved** 66.26% 

Maximum Scorecard Incentive $1,195,224 

Verified Scorecard Incentive Achieved $0.00 
*Not all values may compute exactly due to rounding. 
**A minimum total weighted scorecard achievement level of 75% is required to earn a portion of the available shareholder incentive. 

 

Union DSM shareholder incentive 
Table 6-137. Union’s 2017 Resource Acquisition targets, achievements, and incentive* 

Metric Target Verified 
Achievement Weight Metric 

Score 
Weighted 

Metric Score 

CCM  976,464,106   999,091,347  75.00% 102.30% 76.73% 

Home Reno Rebate Homes Built            6,859           13,729  25.00% 200.00% 50.00% 

Verified Total Weighted Scorecard Achieved 126.73% 

Maximum Scorecard Incentive $6,595,243 

Verified Scorecard Incentive Achieved $4,753,191 
*Not all values may compute exactly due to rounding. 
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Table 6-138. Union’s 2017 Low Income targets, achievements, and incentive* 

Metric Target Verified 
Achievement Weight Metric 

Score 
Weighted 

Metric Score 

Single Family CCM  45,027,360     30,676,937  60.00% 68.10% 40.86% 

Multi-Family - Social & Assisted CCM  19,350,529     22,426,926  35.00% 115.90% 40.57% 

Multi-Family - Market Rate CCM  15,801,711       4,363,656  5.00% 27.60% 1.38% 

Verified Total Weighted Scorecard Achieved 82.81% 

Maximum Scorecard Incentive $2,436,943 

Verified Scorecard Incentive Achieved $304,325 
*Not all values may compute exactly due to rounding. 

Table 6-139. Union’s 2017 Large Volume targets, achievements, and incentive* 

Metric Target Verified 
Achievement Weight Metric Score Weighted 

Metric Score 
CCM 463,100,400  125,804,115  100.00% 27.20% 27.20% 

Verified Total Weighted Scorecard Achieved** 27.20% 

Maximum Scorecard Incentive $789,751 

Verified Scorecard Incentive Achieved $0.00 
*Not all values may compute exactly due to rounding. 
**A minimum total weighted scorecard achievement level of 75% is required to earn a portion of the available shareholder incentive. 

Table 6-140. Union’s 2017 Market Transformation targets, achievements, and incentive* 

Metric Target Verified 
Achievement Weight Metric 

Score 
Weighted 

Metric Score 

Optimum Home Builders 10     10  20.0% 100.0% 20.0% 

Optimum Home Homes 30.00% 60.00% 30.0% 200.0% 60.0% 

Commercial New Construction Developments   8    12  50.0% 150.0% 75.0% 

Verified Total Weighted Scorecard Achieved (150% cap) 150.0% 

Maximum Scorecard Incentive $461,623 

Verified Scorecard Incentive Achieved $461,623 
*Not all values may compute exactly due to rounding. 
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Table 6-141. Union’s 2017 Performance Based targets, achievements, and incentive* 

Metric Target Verified 
Achievement Weight Metric 

Score 
Weighted 

Metric Score 
RunSmart Participants         76                  35  20.00% 46.10% 9.22% 

RunSmart Savings % 10.00% 1.49% 60.00% 14.90% 8.94% 

Strategic Energy Management Participants         32                   -    20.00% 0.00% 0.00% 

Verified Total Weighted Scorecard Achieved** 18.16% 

Maximum Scorecard Incentive $166,440 

Verified Scorecard Incentive Achieved $0.00 
*Not all values may compute exactly due to rounding. 
**A minimum total weighted scorecard achievement level of 75% is required to earn a portion of the available shareholder incentive. 
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Enbridge Lost Revenue 
 

Table 6-142. Enbridge lost revenue volumes (103 m3) by rate class, prorated by month*  

 Rate Class 
Savings Volume by Month (1,000 m3) 

Total 
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec 

Rate 110 - - - -       50  -       95        68        80        26        24      388        732  

Rate 115 - - - - - - - - -       11        47      134        192  

Rate 135 - -     109  -       38  - - - -       45          4        90        286  

Rate 145 - - - -       -    - - - - - -         1           1  

Rate 170 - - - -       -    -       -          -          -            3        68        43        115  

TOTAL - -    109  -      88     -         95       68       80       86     144     656    1,327  
*Not all values may compute exactly due to rounding. 

 

Table 6-143. Enbridge lost revenue volumes (103 m3) total volume, delivery rates, and revenue impact by rate class* 

Rate Class Savings Volume 
(1,000 m3) 

Delivery Rate 
($/1,000 m3) 

Revenue Impact 
($) 

Rate 110                        732  $4.08 $2,985 

Rate 115                        192  $0.00 $0 

Rate 135                        286  $16.70 $4,777 

Rate 145                            1  $9.56 $14 

Rate 170                        115  $1.94 $223 

TOTAL                     1,327    $7,997 
*Not all values may compute exactly due to rounding. 
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Union Lost Revenue 
 

Table 6-144. Union lost revenue volumes (103 m3) by rate class, prorated by month*  

Rate Class 
Savings Volume by Month (1,000 m3) 

Total 
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec 

M4 Industrial   2,528    1,772       340    1,357         72       314       248       265       249       153       519       532      8,349  

M5 Industrial      905  -       59        35       121         23       101       234          3         21          5       121      1,628  

M7 Industrial   1,005         34         19          3          5         82         96         54       106       308       135  -     1,847  

T1 Industrial      444    1,280         59         35       176         27       118          4          9       463       249         32      2,896  

T2 Industrial   3,327       446       193       191  -      359        67       291       445       179         28  -     5,527  

20 Industrial      225  -        13          7         29          5          4          3         53         47          7  -        393  

100 Industrial      212         83       245  - -        39       213          6  -        82         12  -        892  

TOTAL  8,647   3,615      929   1,628      404      849      847      856      865   1,253      955      685    21,532  
*Not all values may compute exactly due to rounding. 

 

Table 6-145. Union lost revenue volumes (103 m3) total volume, delivery rates, and revenue impact by rate class* 

Rate Class Savings Volume 
(1,000 m3) 

Delivery Rate 
($/1,000 m3) 

Revenue Impact 
($) 

M4 Industrial                    8,349  $13.79 $115,133 

M5 Industrial                    1,628  $26.86 $43,726 

M7 Industrial                    1,847  $4.15 $7,664 

T1 Industrial                    2,896  $1.36 $3,938 

T2 Industrial                    5,527  $0.41 $2,266 

20 Industrial                       393  $5.49 $2,156 

100 Industrial                       892  $2.20 $1,963 

TOTAL                 21,532    $176,848 
*Not all values may compute exactly due to rounding. 
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 Prescriptive Savings Verification 

This appendix describes the detailed process used to verify the reported (tracked) prescriptive and quasi-
prescriptive savings for Enbridge and Union.   

Please note: Tables associated with Prescriptive Verification, including Measure Totals and Measure 
Discrepancies, are included in an accompanying excel file. 

Data Sources 
Verification of prescriptive measures relies on several data sources provided by Enbridge and Union.  

Tracking Files 
The EC received one tracking file each from Enbridge and Union. Both tracking files are Excel files, and 
include prescriptive measures and additional information for measures from non-prescriptive programs. A 
more complete description of the tracking file, as well as other data received, is provided in the appendices. 

TRM - Joint Submissions 
The EC utilized documents titled “New and Updated DSM Measures - Joint Submission from Union Gas Ltd. 
and Enbridge Gas Distribution,” referred to in this report as TRMs. The EC used the December 2016 TRM 
(TRM 1.0), EB-2016-0246, as the primary source for identifying prescribed values, such as energy savings 
and measure life, for prescriptive measures. In addition to that primary TRM, the EC also used TRM 2.0135. 

Other Supporting Documentation 
The Joint Submission documents did not contain all of the necessary detail to verify the savings for all 
measures. Some measures were described at a level of detail that was not contained in the December 2016 
Joint Submission. For example, Union Gas’ C&I Prescriptive Demand Controlled Ventilation measure 
descriptions were expanded in the December 2017 TRM (TRM 2.0) to include additional equipment types. All 
prescriptive measures and corresponding verification sources are listed at the end of this appendix. 

In addition to the TRMs, the EC also used the following for verification of savings for prescriptive measures, 
as cited at the end of this appendix.   

 C&I Prescriptive Showerheads, Enbridge, “Showerhead Verification Among Rental Buildings”, Ipsos 
Research, March, 2012 

 C&I Prescriptive Boiler Cycling Controls, Union, “Boiler Cycling Controls Document”: DSM Opportunities 
Associated with Boiler Load Controls, NGTC 

 C&I Prescriptive Condensing Boilers, Union, “Condensing Boilers Document”: Prescriptive Commercial 
Boiler Program – Prescriptive Savings Analysis, AMEC Environmental and Infrastructure, November, 8, 
2012 

 C&I Prescriptive Demand Controlled Ventilation, Union, “Demand Controlled Ventilation Expanded 
Document” 

 C&I Prescriptive High Efficiency Boilers, Enbridge, “High Efficiency Boiler Document” 

 
135 Natural Gas Demand Side Management Technical Resource Manual Version 2.0 
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 Low-Income Multi-Residential Showerheads, Enbridge, “Multi-Residential Low-Income Showerhead 
Verification”: 2012 Multi-Residential Low-Income Showerhead Verification for Enbridge Gas, Ipsos 
Research, March 2013 

 “TAPS Report”, TAPS Verification Program 2012 Year End Research Report, Study CR-604, Quadra 
Research, April 3, 2013 

Overall Methodology 
The EC used a straightforward process to consistently verify savings for both utilities, summarized in Figure 
6-10. 

Figure 6-10. Savings verification process 

 

The process includes the following high-level steps. Additional detail is presented below. 

1. Manually match individual project measure savings against Joint Submission (JS) and Support 
Documents (SD) values, based first on measure name and then on other attributes, to calculate 
savings.  

2. Calculate gross and net annual and lifetime savings for all measures. 

3. Compare the summarized calculated savings and the tracked savings to identify discrepancies or 
disagreements.  

4. When the EC determined that a discrepancy was due to an error in assigning the correct savings 
value, the EC assigned a new savings value to the measure and re-compared totals (4b). Once the 
EC resolved the correct savings value (through continued investigation of measure or clarification 
with utility) the record was verified (4a).  

Verification 
Summary:

By Program
By Measure

Tracking 
Summary:

By Program
By Measure

4b. Correct mapping 
assumption

(If necessary)

4a. Final 
Verification

Tracking 
Data

Joint 
Submission
Dec 2016

(JS)

Support 
Documents 

(SD) 3. Compare & 
Reconcile Summaries

2. Measure 
Calculations

1. Measure 
Matching 
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Table 6-146 shows the variables used from the utility tracking data to verify, summarize, and reconcile 
savings values. While variables such as measure life or free ridership were present in the tracking data, 
these were not used by the EC to calculate verified savings, but to identify discrepancies between 
verification and tracking summaries when comparing and reconciling savings totals. The EC used TRM or SD 
values for the verified savings calculations. 

Table 6-146. Tracking variables used for prescriptive savings verification 

Tracking Variable 

Used In 

Verification/ 
Summary 

Tracking 
Summary 

Compare & 
Reconcile 

Summaries 
Scorecard X  X 

Program X  X 

Decision Type (Early Replace, Retrofit, etc.) X  X 

Measure Name X  X 

End Use X  X 

Building Type X  X 

Number of Units X  X 

Capacity X  X 

Measure Life   X 

Free Rider   X 

Adjustment Factor   X 

Gross Annual Natural Gas Savings (m3)  X X 

Net Annual Natural Gas Savings (m3)  X X 

Gross Cumulative Natural Gas Savings (m3)  X X 

Net Cumulative Natural Gas Savings (m3)  X X 

1. Measure Matching 
The EC manually mapped measures into groups. Measures were filtered by name to assign them to a group, 
then matched against the TRM and SD measures to identify the correct savings values. For each project, the 
EC confirmed that the savings value listed for the measure matched the value listed for that measure type in 
the TRM and SD. The end of this appendix lists all tracked measure groups and their corresponding savings 
values and JS or SC source for Enbridge and Union, respectively.  

2. Measure Calculations 
There are two types of prescriptive measure calculations: Pure-Prescriptive and Quasi-Prescriptive. Quasi-
Prescriptive measure savings require more than the per unit savings and the number of units to determine 
annual gross savings. For example, some boiler measures require the capacity of the boiler. Table 6-147 
summarizes the differences between the two types. 
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Table 6-147. Explanation of calculation inputs for two types of prescriptive measures 

Savings Type Purely Prescriptive Quasi-Prescriptive 

Annual Gross  Per Unit Savings * # of Units Unit Capacity Savings * Unit Capacity * # of Units 

Annual Net Annual Gross * (1 - Free Ridership) * Adjustment 

Lifetime Gross Annual Gross * Measure Life 

Lifetime Net (CCM) Annual Net * Measure Life 

The EC used Excel macros to identity savings inputs and apply savings calculations. The use of macros 
ensured consistent application of savings calculations and allowed for quick and accurate savings updates. 
The end of this appendix lists all calculated measure totals, as verified by the EC. 

3. Compare & Reconcile Summaries 
The EC summed savings values from utility tracking and from EC verification calculations by program and 
measure type, and tabulated by Annual Gross, Annual Net, Lifetime Gross, Lifetime Net, and project 
measure counts. The EC did this with the Pivot Table function in Excel, creating Tracking (utility tracking 
data) and Verification (EC calculated) Summaries, which provided two benefits. First, the EC was able to 
identify discrepancies between listed measure names, because any differences would result in a different 
number of summary rows between the two tables. Second, the pivot tables allowed for quick and accurate 
updates when the EC performed adjustments to our original matches. 

By reviewing differences between the two summaries, the EC identified errors in the EC matches and 
differences between the EC matches and the original utility tracking data, allowing us to investigate the 
discrepancies. The end of this appendix lists all verification discrepancies where: 

 The tracking data did not contain sufficient information to identify savings: In general, these 
measures were resolved with additional documentation and resulted in no change to savings. They are 
listed in this appendix to document the evaluation process and communication between the evaluator 
and the utility. 

 The tracking data was incorrect: This may have been because different savings factors were 
identified through the verification process. The tables include the details for each measure.  

4. Final Verification 
Once all tracked measures were matched to TRM values, the savings calculated, and all discrepancies 
reconciled or explained, verified savings summaries were finalized. Final savings totals for each program are 
available within the appropriate appendix in this report. 
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Savings Calculation Values 
Savings tables in this section utilize measure names and units from the TRM wherever possible. Utilities utilized different units (BTU vs 
kBTU) or name variations, those are not used here. 

Table 148. Enbridge measure savings calculation values* 

Program Measure 
Pure 

or 
Quasi 

Source 
Savings 
Factor 
(m3) 

Unit EUL 
Gross 

Realization 
Rate 

Free 
Ridership 

Adjustment 
Factor 

Residential 
Adaptive 
Thermostats 

Residential Adaptive 
Thermostat Pure TRM 1.0 185.00 unit 15 100.00% 4% 100% 

C & I Direct 
Install 

Direct Install Air Door 
8 x 8 Cx Pure TRM 1.0 12,108.00 unit 15 100.00% 5% 100% 

C & I Direct 
Install 

Direct Install Air Door 
10 x 10 Cx  Pure TRM 1.0 20,796.00 unit 15 100.00% 5% 100% 

C & I Direct 
Install 

Direct Install Air Door 
8 x 10 Cx  Pure TRM 1.0 15,135.00 unit 15 100.00% 5% 100% 

C & I 
Prescriptive 

Air Door 10 x 10 Cx 
Offer Pure TRM 1.0 20,796.00 unit 15 100.00% 5% 100% 

C & I 
Prescriptive 

Air Door Double 7x6  
Cx Offer Pure TRM 1.0 2,686.00 unit 15 100.00% 5% 100% 

C & I 
Prescriptive 

DCKV 10001 - 15000 
CFM  Cx Campaign x 
- NC 

Pure 
TRM 1.0, 2017 C&I 
Prescriptive 
Verification Study 

17,529.00 unit 15 102.74% 5% 100% 

C & I 
Prescriptive 

DCKV 10001 - 15000 
CFM  Cx Offer Pure 

TRM 1.0, 2017 C&I 
Prescriptive 
Verification Study 

17,529.00 unit 15 102.74% 5% 100% 

C & I 
Prescriptive 

DCKV 5001 - 10000 
CFM Cx Campaign x Pure 

TRM 1.0, 2017 C&I 
Prescriptive 
Verification Study 

10,517.00 unit 15 102.74% 5% 100% 

C & I 
Prescriptive 

DCKV 5001 - 10000 
CFM Cx Offer Pure 

TRM 1.0, 2017 C&I 
Prescriptive 
Verification Study 

10,517.00 unit 15 102.74% 5% 100% 

C & I 
Prescriptive 

DCKV up to 5000 
CFM Cx Campaign Pure 

TRM 1.0, 2017 C&I 
Prescriptive 
Verification Study 

4,207.00 unit 15 102.74% 5% 100% 

C & I 
Prescriptive 

DCKV up to 5000 
CFM Cx Offer Pure 

TRM 1.0, 2017 C&I 
Prescriptive 
Verification Study 

4,207.00 unit 15 102.74% 5% 100% 

C & I 
Prescriptive 

DCKV up to 5000 
CFM Cx Offer - NC Pure 

TRM 1.0, 2017 C&I 
Prescriptive 
Verification Study 

4,207.00 unit 15 102.74% 5% 100% 

C & I 
Prescriptive 

Destratification Fan 
Cx Offer Pure TRM 1.0 1,734.00 unit 15 100.00% 10% 100% 
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Program Measure 
Pure 

or 
Quasi 

Source 
Savings 
Factor 
(m3) 

Unit EUL 
Gross 

Realization 
Rate 

Free 
Ridership 

Adjustment 
Factor 

C & I 
Prescriptive 

DW Multiple-Tank 
Conveyer High Temp 
Cx Offer 

Pure TRM 1.0 2,049.00 unit 20 100.00% 27% 100% 

C & I 
Prescriptive Fryer Cx Pure TRM 1.0 1,408.00 unit 12 100.00% 20% 100% 

C & I 
Prescriptive 

School Board Boiler 
Elementary Cx Offer Pure 

TRM 1.0, 2017 C&I 
Prescriptive 
Verification Study 

12,217.00 unit 25 100.00% 12% 100% 

C & I 
Prescriptive 

School Board Boiler 
Secondary Cx Offer Pure 

TRM 1.0, 2017 C&I 
Prescriptive 
Verification Study 

49,476.00 unit 25 100.00% 12% 100% 

C & I 
Prescriptive 

Showerheads Cx 
Offer Pure 

TRM 1.0, Showerhead 
Verification Among 
Rental Buildings 

30.60 unit 10 100.00% 10% 85% 

C & I 
Prescriptive 

Cond Boiler 100-
199MBH Cx Quasi 

TRM 1.0, 2017 C&I 
Prescriptive 
Verification Study 

0.01019 BTU/hour 25 100.00% 5% 100% 

C & I 
Prescriptive 

Cond Strge W/H High 
Multi-Res > 250Kbtus 
Cx 

Quasi TRM 1.0 3.09000 
kBTU/hour 

input 
capacity 

15 100.00% 5% 100% 

C & I 
Prescriptive 

Cond Strge W/H Low 
Retail 75-250 Kbtu 
Cx 

Quasi TRM 1.0 1.36000 
kBTU/hour 

input 
capacity 

15 100.00% 5% 100% 

C & I 
Prescriptive 

Cond Strge W/H Med 
Other 75-250 Kbtu 
Cx 

Quasi TRM 1.0 2.22000 
kBTU/hour 

input 
capacity 

15 100.00% 5% 100% 

C & I 
Prescriptive 

Cond Tankless Med 
Other >75 and <200 
Kbtu Cx 

Mixed TRM 1.0 212+1.29 

unit + 
kBTU/hour 

input 
capacity 

20 100.00% 2% 100% 

C & I 
Prescriptive 

DCV Single Zone 
Office with NO 
Maintenance Cx Offer 

Quasi 
TRM 1.0, 2017 C&I 
Prescriptive 
Verification Study 

0.11200 ft2 10 104.14% 5% 100% 

C & I 
Prescriptive 

DCV Single Zone 
Retail with 
Maintenance Cx Offer 

Quasi 
TRM 1.0, 2017 C&I 
Prescriptive 
Verification Study 

0.39200 ft2 15 104.14% 5% 100% 

C & I 
Prescriptive 

DCV Single Zone 
Retail with NO 
Maintenance Cx Offer 

Quasi 
TRM 1.0, 2017 C&I 
Prescriptive 
Verification Study 

0.39200 ft2 10 104.14% 5% 100% 

C & I 
Prescriptive 

ERV Vent Low Stand 
Office Cx Quasi TRM 1.0 2.36000 CFM 14 100.00% 5% 100% 

C & I 
Prescriptive 

High Boiler 1000-
1499MBH Cx Offer Pure High Efficiency Boiler 

Subdocument, 2017 12,141.00 unit 25 100.00% 20% 100% 
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Program Measure 
Pure 

or 
Quasi 

Source 
Savings 
Factor 
(m3) 

Unit EUL 
Gross 

Realization 
Rate 

Free 
Ridership 

Adjustment 
Factor 

C&I Prescriptive 
Verification Study 

C & I 
Prescriptive 

High Boiler 1000-
1499MBH Cx Offer Pure 

High Efficiency Boiler 
Subdocument, 2017 
C&I Prescriptive 
Verification Study 

5,431.00 unit 25 100.00% 20% 100% 

C & I 
Prescriptive 

High Boiler 1000-
1499MBH Cx Offer Pure 

High Efficiency Boiler 
Subdocument, 2017 
C&I Prescriptive 
Verification Study 

12,141.00 unit 25 100.00% 12% 100% 

C & I 
Prescriptive 

High Boiler 1500 - 
1999 MBH Cx Offer Pure 

High Efficiency Boiler 
Subdocument, 2017 
C&I Prescriptive 
Verification Study 

19,189.00 unit 25 100.00% 12% 100% 

C & I 
Prescriptive 

High Boiler 1500 - 
1999 MBH Cx Offer Pure 

High Efficiency Boiler 
Subdocument, 2017 
C&I Prescriptive 
Verification Study 

7,475.00 unit 25 100.00% 20% 100% 

C & I 
Prescriptive 

High Boiler 1500 - 
1999 MBH Cx Offer Pure 

High Efficiency Boiler 
Subdocument, 2017 
C&I Prescriptive 
Verification Study 

19,189.00 unit 25 100.00% 20% 100% 

C & I 
Prescriptive 

High Boiler 600 - 999 
MBH Cx Offer Pure 

High Efficiency Boiler 
Subdocument, 2017 
C&I Prescriptive 
Verification Study 

3,076.00 unit 25 100.00% 20% 100% 

C & I 
Prescriptive 

Infrared Single Stage 
50,000-164,999 Cx 
Offer 

Quasi 
TRM 1.0, 2017 C&I 
Prescriptive 
Verification Study 

11.50000 
kBTU/hour 

input 
capacity 

17 102.68% 33% 100% 

C & I 
Prescriptive 

Infrared 2-Stage 
165,000 -300,000 Cx 
Offer 

Quasi 
TRM 1.0, 2017 C&I 
Prescriptive 
Verification Study 

13.10000 
kBTU/hour 

input 
capacity 

17 102.68% 33% 100% 

C & I 
Prescriptive 

Infrared 2-Stage 
165,000-300,000 Cx 
Offer 

Quasi 
TRM 1.0, 2017 C&I 
Prescriptive 
Verification Study 

13.10000 
kBTU/hour 

input 
capacity 

17 102.68% 33% 100% 

C & I 
Prescriptive 

Infrared 2-Stage 
50,000-164,999 Cx 
Offer 

Quasi 
TRM 1.0, 2017 C&I 
Prescriptive 
Verification Study 

13.10000 
kBTU/hour 

input 
capacity 

17 102.68% 33% 100% 

C & I 
Prescriptive 

Infrared Single Stage 
165,000 -300,000 Cx 
Offer 

Quasi 
TRM 1.0, 2017 C&I 
Prescriptive 
Verification Study 

11.50000 
kBTU/hour 

input 
capacity 

17 102.68% 33% 100% 

C & I Direct 
Install 

Direct Install DCV 
Offer Quasi TRM 1.0 0.39200 ft2 15 100.00% 5% 100% 
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Program Measure 
Pure 

or 
Quasi 

Source 
Savings 
Factor 
(m3) 

Unit EUL 
Gross 

Realization 
Rate 

Free 
Ridership 

Adjustment 
Factor 

C & I 
Prescriptive 

Air Door 8 x 10 Cx 
Offer Pure TRM 1.0 15,135.00 unit 15 100.00% 5% 100% 

C & I 
Prescriptive 

Air Door Single 7x3  
Cx Offer Pure TRM 1.0 671.00 unit 15 100.00% 5% 100% 

C & I 
Prescriptive 

DCKV 10001 - 15000 
CFM  Cx Campaign x Pure 

TRM 1.0, 2017 C&I 
Prescriptive 
Verification Study 

17,529.00 unit 15 102.74% 5% 100% 

C & I 
Prescriptive 

DW Under-Counter 
LOW Temp Cx Offer Pure TRM 1.0 322.00 unit 10 100.00% 40% 100% 

C & I 
Prescriptive Fryer Cx - NC Pure TRM 1.0 1,408.00 unit 12 100.00% 20% 100% 

C & I 
Prescriptive 

Cond Boiler 100-
199MBH Cx Quasi 

TRM 1.0, 2017 C&I 
Prescriptive 
Verification Study 

0.01332 BTU/hour 25 100.00% 5% 100% 

C & I 
Prescriptive 

Cond Boiler 200-299 
MBH Cx Offer Quasi 

TRM 1.0, 2017 C&I 
Prescriptive 
Verification Study 

0.01019 BTU/hour 25 100.00% 5% 100% 

C & I 
Prescriptive 

Cond Boiler 200-299 
MBH Cx Offer Quasi 

TRM 1.0, 2017 C&I 
Prescriptive 
Verification Study 

0.00996 BTU/hour 25 100.00% 5% 100% 

C & I 
Prescriptive 

Cond Furnace 75-149 
Kbtu's Cx Quasi TRM 1.0 3.11000 kBTU/hour 18 100.00% 18% 100% 

C & I 
Prescriptive 

Cond Furnace up to 
74 Kbtu's Cx Quasi TRM 1.0 3.11000 kBTU/hour 18 100.00% 18% 100% 

C & I 
Prescriptive 

Cond Strge W/H High 
Multi-Res 75-250 
Kbtu Cx 

Quasi TRM 1.0 3.09000 
kBTU/hour 

input 
capacity 

15 100.00% 5% 100% 

C & I 
Prescriptive 

Cond Strge W/H High 
Multi-Res 75-250 
Kbtu Cx - NC 

Quasi TRM 1.0 3.09000 
kBTU/hour 

input 
capacity 

15 100.00% 5% 100% 

C & I 
Prescriptive 

Cond Strge W/H High 
Retail 75-250 Kbtu 
Cx 

Quasi TRM 1.0 3.09000 
kBTU/hour 

input 
capacity 

15 100.00% 5% 100% 

C & I 
Prescriptive 

Cond Tankless High 
Multi-Res >=200 
Kbtu Cx 

Mixed TRM 1.0 326+1.79 

unit + 
kBTU/hour 

input 
capacity 

20 100.00% 2% 100% 

C & I 
Prescriptive 

Cond Tankless High 
Multi-Res >75 and 
<200 Kbtu Cx 

Mixed TRM 1.0 212+1.79 

unit + 
kBTU/hour 

input 
capacity 

20 100.00% 2% 100% 

C & I 
Prescriptive 

Cond Tankless Low 
Retail >75 and <200 
Kbtu Cx 

Mixed TRM 1.0 212+0.79 unit + 
kBTU/hour 20 100.00% 2% 100% 
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Program Measure 
Pure 

or 
Quasi 

Source 
Savings 
Factor 
(m3) 

Unit EUL 
Gross 

Realization 
Rate 

Free 
Ridership 

Adjustment 
Factor 

input 
capacity 

C & I 
Prescriptive 

DCV Single Zone 
Retail with 
Maintenance Cx Offer 
- NC 

Quasi 
TRM 1.0, 2017 C&I 
Prescriptive 
Verification Study 

0.39200 ft2 15 104.14% 20% 100% 

C & I 
Prescriptive 

DCV Single Zone 
Retail with NO 
Maintenance Cx Offer 
- NC 

Quasi 
TRM 1.0, 2017 C&I 
Prescriptive 
Verification Study 

0.39200 ft2 10 104.14% 20% 100% 

C & I 
Prescriptive 

ERV Vent Med Stand 
Retail Cx Quasi TRM 1.0 3.68000 CFM 14 100.00% 5% 100% 

C & I 
Prescriptive 

High Boiler 300 - 599 
MBH Cx Offer Pure 

High Efficiency Boiler 
Subdocument, 2017 
C&I Prescriptive 
Verification Study 

3,496.00 unit 25 100.00% 12% 100% 

C & I 
Prescriptive 

High Boiler 600 - 999 
MBH Cx Offer Pure 

High Efficiency Boiler 
Subdocument, 2017 
C&I Prescriptive 
Verification Study 

6,633.00 unit 25 100.00% 12% 100% 

C & I 
Prescriptive 

High Boiler up to 299 
MBH Cx Offer Quasi 

TRM 1.0, 2017 C&I 
Prescriptive 
Verification Study 

0.00318 BTU/hour 25 100.00% 5% 100% 

C & I 
Prescriptive HRV NEW Cx Offer Quasi TRM 1.0 1.78000 CFM 14 100.00% 5% 100% 

C & I 
Prescriptive 

Infrared Single Stage 
50,000-164,999 Cx 
Offer - NC 

Quasi 
TRM 1.0, 2017 C&I 
Prescriptive 
Verification Study 

8.60000 
kBTU/hour 

input 
capacity 

17 102.68% 33% 100% 

C & I 
Prescriptive 

Ind Infrared Single 
Stage 165,000 -
300,000 Cx Offer 

Quasi 
TRM 1.0, 2017 C&I 
Prescriptive 
Verification Study 

11.50000 
kBTU/hour 

input 
capacity 

17 102.68% 33% 100% 

C & I 
Prescriptive 

Ind Infrared Single 
Stage 50,000-
164,999 Cx Offer 

Quasi 
TRM 1.0, 2017 C&I 
Prescriptive 
Verification Study 

11.50000 
kBTU/hour 

input 
capacity 

17 102.68% 33% 100% 

C & I 
Prescriptive 

Infrared Single Stage 
0-49,999 Cx Offer Quasi 

TRM 1.0, 2017 C&I 
Prescriptive 
Verification Study 

11.50000 
kBTU/hour 

input 
capacity 

17 102.68% 33% 100% 

C & I 
Prescriptive 

Air Door 10 x 10 Cx 
Campiagn Pure TRM 1.0 20,796.00 unit 15 100.00% 5% 100% 

C & I 
Prescriptive 

Destratification Fan 
Cx Offer - NC Pure TRM 1.0 583.00 unit 15 100.00% 10% 100% 

C & I 
Prescriptive 

Ind Infrared 2-Stage 
50,000 - 164,999 Cx 
Offer 

Quasi 
TRM 1.0, 2017 C&I 
Prescriptive 
Verification Study 

13.10000 
kBTU/hour 

input 
capacity 

17 102.68% 33% 100% 



 

 

DNV GL – www.dnvgl.com  Page 205 
 

Program Measure 
Pure 

or 
Quasi 

Source 
Savings 
Factor 
(m3) 

Unit EUL 
Gross 

Realization 
Rate 

Free 
Ridership 

Adjustment 
Factor 

C & I 
Prescriptive 

Ind Infrared Single 
Stage 50,000-
164,999 Cx Offer - 
NC 

Quasi 
TRM 1.0, 2017 C&I 
Prescriptive 
Verification Study 

8.60000 
kBTU/hour 

input 
capacity 

17 102.68% 33% 100% 

Home 
Winterproofing 

LI Prescriptive - 
Novitherm Reflective 
Panels 

Pure TRM 1.0 143.20 unit 25 100.00% 0% 100% 

Home 
Winterproofing 

LI Prescriptive - 
Programmable 
Thermostats 

Pure TRM 1.0 46.00 unit 15 100.00% 0% 100% 

Home 
Winterproofing 

LI Prescriptive - 
Bathroom Aerators Pure TRM 1.0, TAPS Report 6.40 unit 10 100.00% 0% 23% 

Home 
Winterproofing 

LI Prescriptive - 
Kitchen Aerators Pure TRM 1.0, TAPS Report 11.56 unit 10 100.00% 0% 34% 

Home 
Winterproofing 

LI Prescriptive - 
Showerheads 2.6+ Pure 

TRM 1.0, Low Income 
Showerhead 
Verification 

25.35 unit 10 100.00% 0% 88% 

Low-Income 
Multi-
Residential 

Low Income 
Condensing Boiler up 
to 299MBH Cx  

Quasi TRM 1.0 0.01019 BTU/hour 25 100.00% 0% 100% 

Low-Income 
Multi-
Residential 

Low Income 
Condensing Boiler up 
to 299MBH Cx  

Quasi TRM 1.0 0.01019 BTU/hour 25 100.00% 0% 100% 

Low-Income 
Multi-
Residential 

Low Income 
Condensing MUA Two 
Spd up to 14000 CFM 
Cx  

Quasi TRM 1.0 2.45000 CFM 20 100.00% 0% 100% 

Low-Income 
Multi-
Residential 

Low Income 
Condensing Storage 
Water Heater Cx  

Quasi TRM 1.0 3.09000 
kBTU/hour 

input 
capacity 

15 100.00% 0% 100% 

Low-Income 
Multi-
Residential 

Low Income 
Condensing VFD Two 
Spd up to 14000 CFM 
Cx  

Quasi TRM 1.0 3.00000 CFM 20 100.00% 0% 100% 

Low-Income 
Multi-
Residential 

Low Income 
Showerheads Offer Pure 

TRM 1.0, Multi-
Residential Low 
Income Showerhead 
Verification 

30.60 unit 10 100.00% 0% 88% 

*Not all values may compute exactly due to rounding. 
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Table 149. Union Gas measures savings calculation values* 

Program Measure 
Pure 

or 
Quasi 

Source 
Savings 
Factor 
(m3) 

Unit EUL 
Gross 

Realization 
Rate 

Free 
Ridership 

Adjustment 
Factor 

C & I Direct 
Install 

Air Curtains-Double Door - 
(2)7x3 Pure TRM 1.0 1,343.00 unit 15 100.00% 5% 100% 

C & I Direct 
Install 

Air Curtains-Shipping 
Doors - 10x10 Pure TRM 1.0 20,796.00 unit 15 100.00% 5% 100% 

C & I Direct 
Install 

Air Curtains-Shipping 
Doors - 8x10 Pure TRM 1.0 15,135.00 unit 15 100.00% 5% 100% 

C & I Direct 
Install 

Air Curtains-Shipping 
Doors - 8x8 Pure TRM 1.0 12,108.00 unit 15 100.00% 5% 100% 

C & I Direct 
Install 

Air Curtains-Single Door - 
7x3 Pure TRM 1.0 671.00 unit 15 100.00% 5% 100% 

Home 
Weatherization Basic-Faucet Aerator-Bath Pure TRM 1.0 6.40 unit 10 100.00% 1% 100% 

Home 
Weatherization 

Basic-Faucet Aerator-
Kitchen Pure TRM 1.0 11.56 unit 10 100.00% 1% 100% 

Home 
Weatherization Basic-Pipe Insulation - 2m Pure TRM 1.0 3.54 unit 15 100.00% 1% 100% 

Home 
Weatherization 

Basic-Showerhead-1.25 
gpm existing 2.5 Pure TRM 1.0 28.20 unit 10 100.00% 1% 100% 

Home 
Weatherization 

Basic-Thermostat-
Programmable Pure TRM 1.0 46.00 unit 15 100.00% 1% 100% 

Multi-Family Condensing Boiler SH - up 
to 299 MBtu/hr LIMF Quasi TRM 1.0 0.01019 BTU/hour 25 100.00% 5% 100% 

Multi-Family Condensing Boiler SH - up 
to 299 MBtu/hr LIMF Quasi TRM 1.0 0.01019 BTU/hour 25 100.00% 5% 100% 

Multi-Family 
Condensing Boiler SH 
<=299 MBtu/hr-NC 
BP2016 

Quasi TRM 1.0 0.01019 BTU/hour 25 100.00% 5% 100% 

Multi-Family 
Condensing Boiler SH 
<=299 MBtu/hr-NC LIMF 
BP2017 

Quasi TRM 1.0 0.01019 BTU/hour 25 100.00% 5% 100% 

Multi-Family Condensing Boiler SH => 
1,000 MBtu/hr- LIMF - R Quasi TRM 1.0 0.01040 BTU/hour 25 100.00% 5% 100% 

Multi-Family Condensing Boiler SH- 300 
- 999 MBtu/hr LIMF- R Quasi TRM 1.0 0.01040 BTU/hour 25 100.00% 5% 100% 

Multi-Family Condensing Boiler SH -300 
to 999 MBtu/hr BP2016 Quasi TRM 1.0 0.01040 BTU/hour 25 100.00% 5% 100% 

Multi-Family Condensing Boiler WH - 
300-999 MBtu/hr- R LIMF Quasi 

Condensing 
Boiler 

Subdocument 
0.00735 BTU/hour 25 100.00% 5% 100% 

Multi-Family Condensing Boiler WH - up 
to 299 MBtu/hr LIMF Quasi TRM 1.0 0.00996 BTU/hour 25 100.00% 5% 100% 
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Program Measure 
Pure 

or 
Quasi 

Source 
Savings 
Factor 
(m3) 

Unit EUL 
Gross 

Realization 
Rate 

Free 
Ridership 

Adjustment 
Factor 

Multi-Family Condensing Boiler WH - up 
to 299 MBtu/hr LIMF Quasi TRM 1.0 0.01332 BTU/hour 25 100.00% 5% 100% 

Multi-Family Condensing Boiler WH => 
1,000 MBtu/hr- R LIMF Quasi 

Condensing 
Boiler 

Subdocument 
0.00644 BTU/hour 25 100.00% 5% 100% 

Multi-Family Condensing Gas Storage 
Water Heater - High LIMF Quasi TRM 1.0 3.09000 

kBTU/hour 
input 

capacity 
15 100.00% 5% 100% 

Multi-Family Condensing Gas Tankless 
Water Heater - High - LIMF Mixed TRM 1.0 212+1.79 

unit + 
kBTU/hour 

input 
capacity 

20 100.00% 2% 100% 

Multi-Family DCV - w/CO2 Sensor - 
Care Facilities - LIMF - RF Quasi 

Demand 
Control 

Ventilation 
Subdocument 

0.63600 ft2 10 100.00% 5% 100% 

Multi-Family Furnace -Condensing - 
High Efficiency - R LIMF Quasi TRM 1.0 3.11000 kBTU/hour 18 100.00% 18% 100% 

Multi-Family 
HRV 04 - 65% N/E 
MURB,Healthcare,Nursing- 
Sta LIMF 

Quasi TRM 1.0 5.00000 CFM 14 100.00% 5% 100% 

Multi-Family MUA 01- MURB&LTC - 
Constant Speed - LIMF Quasi TRM 1.0 0.91900 CFM 20 100.00% 5% 100% 

Multi-Family MUA 02- MURB&LTC - 2 
Speed - LIMF Quasi TRM 1.0 2.45000 CFM 20 100.00% 5% 100% 

Multi-Family MUA 03- MURB&LTC - VFD 
- LIMF Quasi TRM 1.0 3.00000 CFM 20 100.00% 5% 100% 

Multi-Family Unit Heater - R - LIMF Quasi TRM 1.0 7.89000 
kBTU/hour 

input 
capacity 

18 100.00% 0% 100% 

Multi-Family Unit Heater - R - LIMF Quasi TRM 1.0 7.89000 
kBTU/hour 

input 
capacity 

18 100.00% 0% 100% 

Multi-Family 
Condensing Boiler SH 
<=299 MBtu/hr-NC 
BP2016 

Quasi TRM 1.0 0.01019 BTU/hour 25 100.00% 5% 100% 

Multi-Family Condensing Boiler SH- 300 
- 999 MBtu/hr LIMFMR - R Quasi TRM 1.0 0.01040 BTU/hour 25 100.00% 5% 100% 

Multi-Family 
Condensing Boiler WH - 
300-999 MBtu/hr- R 
LIMFMR 

Quasi 
Condensing 

Boiler 
Subdocument 

0.00735 BTU/hour 25 100.00% 5% 100% 

Multi-Family Condensing Boiler WH - up 
to 299 MBtu/hr LIMFMR Quasi TRM 1.0 0.01332 BTU/hour 25 100.00% 5% 100% 
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Program Measure 
Pure 

or 
Quasi 

Source 
Savings 
Factor 
(m3) 

Unit EUL 
Gross 

Realization 
Rate 

Free 
Ridership 

Adjustment 
Factor 

Multi-Family Condensing Boiler WH => 
1,000 MBtu/hr- R LIMFMR Quasi 

Condensing 
Boiler 

Subdocument 
0.00644 BTU/hour 25 100.00% 5% 100% 

Multi-Family Condensing Boiler WH => 
1,000 MBtu/hr- R LIMFMR Quasi 

Condensing 
Boiler 

Subdocument 
0.00591 BTU/hour 25 100.00% 5% 100% 

Multi-Family 
Condensing Gas Storage 
Water Heater - High 
LIMFMR 

Quasi TRM 1.0 3.09000 
kBTU/hour 

input 
capacity 

15 100.00% 5% 100% 

Indigenous Basic-Faucet Aerator-Bath Pure TRM 1.0 6.40 unit 10 100.00% 1% 100% 

Indigenous Basic-Faucet Aerator-
Kitchen Pure TRM 1.0 11.56 unit 10 100.00% 1% 100% 

Indigenous Basic-Pipe Insulation - 2m Pure TRM 1.0 3.54 unit 15 100.00% 1% 100% 

Indigenous Basic-Showerhead-1.25 
gpm existing 2.5 Pure TRM 1.0 28.20 unit 10 100.00% 1% 100% 

Furnace End-
of-Life Furnace End of Life - LISF Quasi TRM 1.0 1.05000 

kBTU/hour 
input 

capacity 
18 100.00% 0% 100% 

C & I 
Prescriptive 

Air Curtains-Double Door - 
(2)7x6 Pure 

TRM 1.0, 
2017 C&I 

Prescriptive 
Verification 

Study 

2,686.00 unit 15 100.00% 5% 100% 

C & I 
Prescriptive 

Air Curtains-Double Door 
w/vestibule - (2)7x3 Pure 

TRM 2.0, 
2017 C&I 

Prescriptive 
Verifictaion 

Study 

909.00 unit 15 100.00% 5% 100% 

C & I 
Prescriptive 

Air Curtains-Shipping 
Doors - 10x10 Pure 

TRM 1.0, 
2017 C&I 

Prescriptive 
Verification 

Study 

20,796.00 unit 15 100.00% 5% 100% 

C & I 
Prescriptive 

Air Curtains-Shipping 
Doors - 8x10 Pure 

TRM 1.0, 
2017 C&I 

Prescriptive 
Verification 

Study 

15,135.00 unit 15 100.00% 5% 100% 

C & I 
Prescriptive 

Air Curtains-Shipping 
Doors - 8x8 Pure 

TRM 1.0, 
2017 C&I 

Prescriptive 
Verification 

Study 

12,108.00 unit 15 100.00% 5% 100% 
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Program Measure 
Pure 

or 
Quasi 

Source 
Savings 
Factor 
(m3) 

Unit EUL 
Gross 

Realization 
Rate 

Free 
Ridership 

Adjustment 
Factor 

C & I 
Prescriptive 

Air Curtains-Single Door - 
7x3 Pure 

TRM 1.0, 
2017 C&I 

Prescriptive 
Verification 

Study 

671.00 unit 15 100.00% 5% 100% 

C & I 
Prescriptive 

Air Curtains-Single Door - 
7x6 Pure 

TRM 1.0, 
2017 C&I 

Prescriptive 
Verification 

Study 

1,343.00 unit 15 100.00% 5% 100% 

C & I 
Prescriptive 

Air Curtains-Single Door - 
8x6 Pure 

TRM 1.0, 
2017 C&I 

Prescriptive 
Verification 

Study 

1,622.00 unit 15 100.00% 5% 100% 

C & I 
Prescriptive 

Air Curtains-Single Door 
w/Vestibule - 7x6 Pure 

TRM 2.0, 
2017 C&I 

Prescriptive 
Verifictaion 

Study 

909.00 unit 15 100.00% 5% 100% 

C & I 
Prescriptive 

Boiler Cycling Control - 
MURB Purchase Pure 

Boiler Cycling 
Control 

Subdocument 
5,235.00 unit 20 100.00% 10% 100% 

C & I 
Prescriptive 

CEE Tier 2 Front-Loading 
Clothes Washer Pure TRM 1.0 117.00 unit 11 100.00% 10% 100% 

C & I 
Prescriptive 

Condensing Boiler SH - up 
to 299 MBtu/hr- R Quasi 

TRM 1.0, 
2017 C&I 

Prescriptive 
Verification 

Study 

0.01019 BTU/hour 25 101.66% 5% 100% 

C & I 
Prescriptive 

Condensing Boiler SH - up 
to 299 MBtu/hr- R Quasi 

TRM 1.0, 
2017 C&I 

Prescriptive 
Verification 

Study 

0.01019 BTU/hour 25 101.66% 5% 100% 

C & I 
Prescriptive 

Condensing Boiler SH - up 
to 299 MBtu/hr- R Quasi 

TRM 1.0, 
2017 C&I 

Prescriptive 
Verification 

Study 

0.01019 BTU/hour 25 101.66% 5% 100% 

C & I 
Prescriptive 

Condensing Boiler SH 
<=299 MBtu/hr-NC 
BP2016 

Quasi 
TRM 1.0, 
2017 C&I 

Prescriptive 
0.01019 BTU/hour 25 101.66% 5% 100% 
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Program Measure 
Pure 

or 
Quasi 

Source 
Savings 
Factor 
(m3) 

Unit EUL 
Gross 

Realization 
Rate 

Free 
Ridership 

Adjustment 
Factor 

Verification 
Study 

C & I 
Prescriptive 

Condensing Boiler SH 
<=299 MBtu/hr-NC 
BP2016 

Quasi 

TRM 1.0, 
2017 C&I 

Prescriptive 
Verification 

Study 

0.01019 BTU/hour 25 101.66% 5% 100% 

C & I 
Prescriptive 

Condensing Boiler SH 
<=299 MBtu/hr-NC 
BP2016 

Quasi 

TRM 1.0, 
2017 C&I 

Prescriptive 
Verification 

Study 

0.01019 BTU/hour 25 101.66% 5% 100% 

C & I 
Prescriptive 

Condensing Boiler SH 
<=299 MBtu/hr-NC 
BP2017 

Quasi 

TRM 1.0, 
2017 C&I 

Prescriptive 
Verification 

Study 

0.01019 BTU/hour 25 101.66% 5% 100% 

C & I 
Prescriptive 

Condensing Boiler SH 
<=299 MBtu/hr-NC 
BP2017 

Quasi 

TRM 1.0, 
2017 C&I 

Prescriptive 
Verification 

Study 

0.01019 BTU/hour 25 101.66% 5% 100% 

C & I 
Prescriptive 

Condensing Boiler SH => 
1,000 MBtu/hr NC BP2016 Quasi 

TRM 1.0, 
2017 C&I 

Prescriptive 
Verification 

Study 

0.01040 BTU/hour 25 101.66% 5% 100% 

C & I 
Prescriptive 

Condensing Boiler SH => 
1,000 MBtu/hr- R Quasi 

TRM 1.0, 
2017 C&I 

Prescriptive 
Verification 

Study 

0.01040 BTU/hour 25 101.66% 5% 100% 

C & I 
Prescriptive 

Condensing Boiler SH- 300 
- 999 MBtu/hr- R Quasi 

TRM 1.0, 
2017 C&I 

Prescriptive 
Verification 

Study 

0.01040 BTU/hour 25 101.66% 5% 100% 

C & I 
Prescriptive 

Condensing Boiler SH -300 
to 999 MBtu/hr BP2016 Quasi 

TRM 1.0, 
2017 C&I 

Prescriptive 
Verification 

Study 

0.01040 BTU/hour 25 101.66% 5% 100% 

C & I 
Prescriptive 

Condensing Boiler SH -300 
to 999 MBtu/hr BP2017 Quasi TRM 1.0, 

2017 C&I 0.01040 BTU/hour 25 101.66% 5% 100% 
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Program Measure 
Pure 

or 
Quasi 

Source 
Savings 
Factor 
(m3) 

Unit EUL 
Gross 

Realization 
Rate 

Free 
Ridership 

Adjustment 
Factor 

Prescriptive 
Verification 

Study 

C & I 
Prescriptive 

Condensing Boiler WH - 
300-999 MBtu/hr- R Quasi 

Condensing 
Boiler 

Subdocument, 
2017 C&I 

Prescriptive 
Verification 

Study 

0.00735 BTU/hour 25 101.66% 5% 100% 

C & I 
Prescriptive 

Condensing Boiler WH - 
300-999 MBtu/hr- R Quasi 

Condensing 
Boiler 

Subdocument, 
2017 C&I 

Prescriptive 
Verification 

Study 

0.00608 BTU/hour 25 101.66% 5% 100% 

C & I 
Prescriptive 

Condensing Boiler WH - up 
to 299 MBtu/hr Quasi 

TRM 1.0, 
2017 C&I 

Prescriptive 
Verification 

Study 

0.01332 BTU/hour 25 101.66% 5% 100% 

C & I 
Prescriptive 

Condensing Boiler WH - up 
to 299 MBtu/hr Quasi 

TRM 1.0, 
2017 C&I 

Prescriptive 
Verification 

Study 

0.00996 BTU/hour 25 101.66% 5% 100% 

C & I 
Prescriptive 

Condensing Boiler WH - up 
to 299 MBtu/hr Quasi 

TRM 1.0, 
2017 C&I 

Prescriptive 
Verification 

Study 

0.02170 BTU/hour 25 101.66% 5% 100% 

C & I 
Prescriptive 

Condensing Boiler WH <= 
299 MBtu/hr NC BP 2016 Quasi 

TRM 1.0, 
2017 C&I 

Prescriptive 
Verification 

Study 

0.02170 BTU/hour 25 101.66% 5% 100% 

C & I 
Prescriptive 

Condensing Boiler WH <= 
299 MBtu/hr NC BP 2016 Quasi 

TRM 1.0, 
2017 C&I 

Prescriptive 
Verification 

Study 

0.00996 BTU/hour 25 101.66% 5% 100% 

C & I 
Prescriptive 

Condensing Boiler WH <= 
299 MBtu/hr NC BP 2016 Quasi TRM 1.0, 

2017 C&I 0.01332 BTU/hour 25 101.66% 5% 100% 
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Program Measure 
Pure 

or 
Quasi 

Source 
Savings 
Factor 
(m3) 

Unit EUL 
Gross 

Realization 
Rate 

Free 
Ridership 

Adjustment 
Factor 

Prescriptive 
Verification 

Study 

C & I 
Prescriptive 

Condensing Boiler WH <= 
299 MBtu/hr NC BP 2017 Quasi 

TRM 1.0, 
2017 C&I 

Prescriptive 
Verification 

Study 

0.01332 BTU/hour 25 101.66% 5% 100% 

C & I 
Prescriptive 

Condensing Boiler WH <= 
299 MBtu/hr NC BP 2017 Quasi 

TRM 1.0, 
2017 C&I 

Prescriptive 
Verification 

Study 

0.02170 BTU/hour 25 101.66% 5% 100% 

C & I 
Prescriptive 

Condensing Boiler WH <= 
299 MBtu/hr NC BP 2017 Quasi 

TRM 1.0, 
2017 C&I 

Prescriptive 
Verification 

Study 

0.00996 BTU/hour 25 101.66% 5% 100% 

C & I 
Prescriptive 

Condensing Boiler WH => 
1,000 MBtu/hr NC BP2016 Quasi 

Condensing 
Boiler 

Subdocument, 
2017 C&I 

Prescriptive 
Verification 

Study 

0.00644 BTU/hour 25 101.66% 5% 100% 

C & I 
Prescriptive 

Condensing Boiler WH => 
1,000 MBtu/hr NC BP2016 Quasi 

Condensing 
Boiler 

Subdocument, 
2017 C&I 

Prescriptive 
Verification 

Study 

0.00591 BTU/hour 25 101.66% 5% 100% 

C & I 
Prescriptive 

Condensing Boiler WH => 
1,000 MBtu/hr- R Quasi 

Condensing 
Boiler 

Subdocument, 
2017 C&I 

Prescriptive 
Verification 

Study 

0.00644 BTU/hour 25 101.66% 5% 100% 

C & I 
Prescriptive 

Condensing Boiler WH => 
1,000 MBtu/hr- R Quasi 

Condensing 
Boiler 

Subdocument, 
2017 C&I 

Prescriptive 

0.00591 BTU/hour 25 101.66% 5% 100% 
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Program Measure 
Pure 

or 
Quasi 

Source 
Savings 
Factor 
(m3) 

Unit EUL 
Gross 

Realization 
Rate 

Free 
Ridership 

Adjustment 
Factor 

Verification 
Study 

C & I 
Prescriptive 

Condensing Boiler WH-300 
to 999 MBtu/hr- NC 
BP2016 

Quasi 

Condensing 
Boiler 

Subdocument, 
2017 C&I 

Prescriptive 
Verification 

Study 

0.00735 BTU/hour 25 101.66% 5% 100% 

C & I 
Prescriptive 

Condensing Boiler WH-300 
to 999 MBtu/hr- NC 
BP2016 

Quasi 

Condensing 
Boiler 

Subdocument, 
2017 C&I 

Prescriptive 
Verification 

Study 

0.00608 BTU/hour 25 101.66% 5% 100% 

C & I 
Prescriptive 

Condensing Gas Storage 
Water Heater - High Quasi TRM 1.0 3.09000 

kBTU/hour 
input 

capacity 
15 100.00% 5% 100% 

C & I 
Prescriptive 

Condensing Gas Storage 
Water Heater - High Quasi TRM 1.0 3.09000 

kBTU/hour 
input 

capacity 
15 100.00% 5% 100% 

C & I 
Prescriptive 

Condensing Gas Storage 
Water Heater - Low Quasi TRM 1.0 1.36000 

kBTU/hour 
input 

capacity 
15 100.00% 5% 100% 

C & I 
Prescriptive 

Condensing Gas Storage 
Water Heater - Low Quasi TRM 1.0 1.36000 

kBTU/hour 
input 

capacity 
15 100.00% 5% 100% 

C & I 
Prescriptive 

Condensing Gas Storage 
Water Heater - Med Quasi TRM 1.0 2.22000 

kBTU/hour 
input 

capacity 
15 100.00% 5% 100% 

C & I 
Prescriptive 

Condensing Gas Storage 
Water Heater - Med Quasi TRM 1.0 2.22000 

kBTU/hour 
input 

capacity 
15 100.00% 5% 100% 

C & I 
Prescriptive 

Condensing Gas Tankless 
Water Heater - High Mixed TRM 1.0 212+1.79 

unit + 
kBTU/hour 

input 
capacity 

20 100.00% 2% 100% 

C & I 
Prescriptive 

Condensing Gas Tankless 
Water Heater - Low Mixed TRM 1.0 212+0.79 

unit + 
kBTU/hour 

input 
capacity 

20 100.00% 2% 100% 

C & I 
Prescriptive 

Condensing Gas Tankless 
Water Heater - Low Mixed TRM 1.0 326+0.79 unit + 

kBTU/hour 20 100.00% 2% 100% 
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Program Measure 
Pure 

or 
Quasi 

Source 
Savings 
Factor 
(m3) 

Unit EUL 
Gross 

Realization 
Rate 

Free 
Ridership 

Adjustment 
Factor 

input 
capacity 

C & I 
Prescriptive 

Condensing Gas Tankless 
Water Heater - Med Mixed TRM 1.0 212+1.29 

unit + 
kBTU/hour 

input 
capacity 

20 100.00% 2% 100% 

C & I 
Prescriptive 

Condensing Gas Tankless 
Water Heater - Med Mixed TRM 1.0 326+1.29 

unit + 
kBTU/hour 

input 
capacity 

20 100.00% 2% 100% 

C & I 
Prescriptive DCKV =< 5000 cfm - NC Pure TRM 1.0 4,207.00 unit 15 100.00% 5% 100% 

C & I 
Prescriptive DCKV =< 5000 cfm - RF Pure TRM 1.0 4,207.00 unit 15 100.00% 5% 100% 

C & I 
Prescriptive 

DCKV 5,001 - 10,000 cfm - 
NC Pure TRM 1.0 10,517.00 unit 15 100.00% 5% 100% 

C & I 
Prescriptive 

DCKV 5,001 - 10,000 cfm - 
RF Pure TRM 1.0 10,517.00 unit 15 100.00% 5% 100% 

C & I 
Prescriptive 

DCV - w/CO2 Sensor - 
Care Facilities - RF Quasi 

Demand 
Control 

Ventilation 
Subdocument 

0.63600 ft2 10 100.00% 5% 100% 

C & I 
Prescriptive 

DCV - w/CO2 Sensor - 
Exercise Centers - RF Quasi 

Demand 
Control 

Ventilation 
Subdocument 

0.43500 ft2 10 100.00% 5% 100% 

C & I 
Prescriptive 

DCV - w/CO2 Sensor - 
Post-Sec Classrooms - RF Quasi 

Demand 
Control 

Ventilation 
Subdocument 

0.60100 ft2 10 100.00% 5% 100% 

C & I 
Prescriptive 

DCV-Office-RTU/MUA - NC 
- <=2499 sq ft-w/o plan Quasi TRM 1.0 0.11200 ft2 10 100.00% 20% 100% 

C & I 
Prescriptive 

DCV-Office-RTU/MUA - NC 
- >=2500 sq ft-w/o plan Quasi TRM 1.0 0.11200 ft2 10 100.00% 20% 100% 

C & I 
Prescriptive 

DCV-Office-RTU/MUA - RF 
- <2499 sq ft-w/o plan Quasi TRM 1.0 0.11200 ft2 10 100.00% 5% 100% 

C & I 
Prescriptive 

DCV-Office-RTU/MUA - RF 
- >=2500 sq ft-w/o plan Quasi TRM 1.0 0.11200 ft2 10 100.00% 5% 100% 

C & I 
Prescriptive 

DCV-Retail-RTU/MUA - NC 
- <=4999 sq ft-w/o plan Quasi TRM 1.0 0.39200 ft2 10 100.00% 20% 100% 

C & I 
Prescriptive 

DCV-Retail-RTU/MUA - NC 
- => 5000 sq ft-w/o plan Quasi TRM 1.0 0.39200 ft2 10 100.00% 20% 100% 

C & I 
Prescriptive 

DCV-Retail-RTU/MUA - RF 
- <4999 sq ft-w/o plan Quasi TRM 1.0 0.39200 ft2 10 100.00% 5% 100% 
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Program Measure 
Pure 

or 
Quasi 

Source 
Savings 
Factor 
(m3) 

Unit EUL 
Gross 

Realization 
Rate 

Free 
Ridership 

Adjustment 
Factor 

C & I 
Prescriptive 

DCV-Retail-RTU/MUA - RF 
- => 5000 sq ft-w/o plan Quasi TRM 1.0 0.39200 ft2 10 100.00% 5% 100% 

C & I 
Prescriptive 

Dishwasher - Rack 
Conveyor Multi HT Pure TRM 1.0 2,049.00 unit 20 100.00% 27% 100% 

C & I 
Prescriptive 

Dishwasher - Rack 
Conveyor Multi LT Pure TRM 1.0 2,383.00 unit 20 100.00% 27% 100% 

C & I 
Prescriptive 

Dishwasher - Rack 
Conveyor Single HT Pure TRM 1.0 540.00 unit 20 100.00% 27% 100% 

C & I 
Prescriptive 

Dishwasher - Stationary 
Rack Door Type HT Pure TRM 1.0 890.00 unit 15 100.00% 20% 100% 

C & I 
Prescriptive Energy Star Fryer Pure TRM 1.0 1,408.00 unit 12 100.00% 20% 100% 

C & I 
Prescriptive Energy Star Steam Cooker Pure TRM 1.0 8,889.00 unit 12 100.00% 20% 100% 

C & I 
Prescriptive 

ERV 02 - 55% N/E 
MURB,Healthcare,Nursing- 
Sta 

Quasi 

TRM 2.0, 
2017 C&I 

Prescriptive 
Verifictaion 

Study 

5.01000 CFM 14 99.55% 5% 100% 

C & I 
Prescriptive 

ERV 03 - 65% N/E 
MURB,Healthcare,Nursing- 
Int 

Quasi 

TRM 1.0, 
2017 C&I 

Prescriptive 
Verification 

Study 

6.64000 CFM 14 99.55% 5% 100% 

C & I 
Prescriptive 

ERV 04 - 65% N/E 
MURB,Healthcare,Nursing- 
Sta 

Quasi 

TRM 1.0, 
2017 C&I 

Prescriptive 
Verification 

Study 

6.64000 CFM 14 99.55% 5% 100% 

C & I 
Prescriptive 

ERV 05 - 75% N/E 
MURB,Healthcare,Nursing- 
Int 

Quasi 

TRM 2.0, 
2017 C&I 

Prescriptive 
Verifictaion 

Study 

6.90000 CFM 14 99.55% 5% 100% 

C & I 
Prescriptive 

ERV 1 - MURB In-Suite - 
Standalone Quasi 

TRM 1.0, 
2017 C&I 

Prescriptive 
Verification 

Study 

6.64000 CFM 14 99.55% 5% 100% 

C & I 
Prescriptive 

ERV 1 - 
MURB,Healthcare,Nursing- 
Integrated 

Quasi 

TRM 1.0, 
2017 C&I 

Prescriptive 
Verification 

Study 

6.64000 CFM 14 99.55% 5% 100% 
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Program Measure 
Pure 

or 
Quasi 

Source 
Savings 
Factor 
(m3) 

Unit EUL 
Gross 

Realization 
Rate 

Free 
Ridership 

Adjustment 
Factor 

C & I 
Prescriptive 

ERV 1 - 
MURB,Healthcare,Nursing- 
Standalone 

Quasi 

TRM 1.0, 
2017 C&I 

Prescriptive 
Verification 

Study 

6.64000 CFM 14 99.55% 5% 100% 

C & I 
Prescriptive 

ERV 11 - 55% N/E Hotel, 
Restaurant, Retail - Int Quasi 

TRM 2.0, 
2017 C&I 

Prescriptive 
Verifictaion 

Study 

2.78000 CFM 14 99.55% 5% 100% 

C & I 
Prescriptive 

ERV 13 - 65% N/E Hotel, 
Restaurant, Retail- Int Quasi 

TRM 1.0, 
2017 C&I 

Prescriptive 
Verification 

Study 

3.68000 CFM 14 99.55% 5% 100% 

C & I 
Prescriptive 

ERV 14 - 65% N/E Hotel, 
Restaurant, Retail- Sta Quasi 

TRM 1.0, 
2017 C&I 

Prescriptive 
Verification 

Study 

3.68000 CFM 14 99.55% 5% 100% 

C & I 
Prescriptive 

ERV 15 - 75% N/E Hotel, 
Restaurant, Retail- Int Quasi 

TRM 2.0, 
2017 C&I 

Prescriptive 
Verifictaion 

Study 

3.83000 CFM 14 99.55% 5% 100% 

C & I 
Prescriptive 

ERV 16 - 75% N/E Hotel, 
Restaurant, Retail- Sta Quasi 

TRM 2.0, 
2017 C&I 

Prescriptive 
Verifictaion 

Study 

3.83000 CFM 14 99.55% 5% 100% 

C & I 
Prescriptive 

ERV 2 - 
Hotel,Restaurant,Retail- 
Integrated 

Quasi 

TRM 1.0, 
2017 C&I 

Prescriptive 
Verification 

Study 

3.68000 CFM 14 99.55% 5% 100% 

C & I 
Prescriptive 

ERV 2 - 
Hotel,Restaurant,Retail- 
Standalone 

Quasi 

TRM 1.0, 
2017 C&I 

Prescriptive 
Verification 

Study 

3.68000 CFM 14 99.55% 5% 100% 

C & I 
Prescriptive 

ERV 21 - 55% N/E Office, 
Whse, Ed & Other- Int Quasi 

TRM 2.0, 
2017 C&I 

Prescriptive 
1.78000 CFM 14 99.55% 5% 100% 
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Program Measure 
Pure 

or 
Quasi 

Source 
Savings 
Factor 
(m3) 

Unit EUL 
Gross 

Realization 
Rate 

Free 
Ridership 

Adjustment 
Factor 

Verifictaion 
Study 

C & I 
Prescriptive 

ERV 22 - 55% N/E Office, 
Whse, Ed & Other- Sta Quasi 

TRM 2.0, 
2017 C&I 

Prescriptive 
Verifictaion 

Study 

1.78000 CFM 14 99.55% 5% 100% 

C & I 
Prescriptive 

ERV 23 - 65% N/E Office, 
Whse, Ed & Other- Int Quasi 

TRM 1.0, 
2017 C&I 

Prescriptive 
Verification 

Study 

2.36000 CFM 14 99.55% 5% 100% 

C & I 
Prescriptive 

ERV 24 - 65% N/E Office, 
Whse, Ed & Other- Sta Quasi 

TRM 1.0, 
2017 C&I 

Prescriptive 
Verification 

Study 

2.36000 CFM 14 99.55% 5% 100% 

C & I 
Prescriptive 

ERV 25 - 75% N/E Office, 
Whse, Ed & Other- Int Quasi 

TRM 2.0, 
2017 C&I 

Prescriptive 
Verifictaion 

Study 

2.45000 CFM 14 99.55% 5% 100% 

C & I 
Prescriptive 

ERV 26 - 75% N/E Office, 
Whse, Ed & Other- Sta Quasi 

TRM 2.0, 
2017 C&I 

Prescriptive 
Verifictaion 

Study 

2.45000 CFM 14 99.55% 5% 100% 

C & I 
Prescriptive 

ERV 27 - 85% N/E Office, 
Whse, Ed & Other- Int Quasi 

TRM 2.0, 
2017 C&I 

Prescriptive 
Verifictaion 

Study 

2.79000 CFM 14 99.55% 5% 100% 

C & I 
Prescriptive 

ERV 28 - 85% N/E Office, 
Whse, Ed & Other- Sta Quasi 

TRM 2.0, 
2017 C&I 

Prescriptive 
Verifictaion 

Study 

2.79000 CFM 14 99.55% 5% 100% 

C & I 
Prescriptive 

ERV 3 - Off,Whse,Ed & All 
Other Comm - Integrated Quasi 

TRM 1.0, 
2017 C&I 

Prescriptive 
Verification 

Study 

2.36000 CFM 14 99.55% 5% 100% 

C & I 
Prescriptive 

ERV 3 - Off,Whse,Ed & All 
Other Comm -Standalone Quasi TRM 1.0, 

2017 C&I 2.36000 CFM 14 99.55% 5% 100% 



 

 

DNV GL – www.dnvgl.com  Page 218 
 

Program Measure 
Pure 

or 
Quasi 

Source 
Savings 
Factor 
(m3) 

Unit EUL 
Gross 

Realization 
Rate 

Free 
Ridership 

Adjustment 
Factor 

Prescriptive 
Verification 

Study 

C & I 
Prescriptive 

ERV 33 - 65% N/E MURB 
In-Suite - Int Quasi 

TRM 1.0, 
2017 C&I 

Prescriptive 
Verification 

Study 

6.64000 CFM 14 99.55% 5% 100% 

C & I 
Prescriptive 

ERV 34 - 65% N/E MURB 
In-Suite - Sta Quasi 

TRM 1.0, 
2017 C&I 

Prescriptive 
Verification 

Study 

6.64000 CFM 14 99.55% 5% 100% 

C & I 
Prescriptive 

ERV 41 - 65% 
MURB,Healthcare,Nursing - 
Existing 

Quasi 

TRM 1.0, 
2017 C&I 

Prescriptive 
Verification 

Study 

1.37000 CFM 14 99.55% 5% 100% 

C & I 
Prescriptive 

ERV 42 - 75% 
MURB,Healthcare,Nursing - 
Existing 

Quasi 

TRM 1.0, 
2017 C&I 

Prescriptive 
Verification 

Study 

2.42000 CFM 14 99.55% 5% 100% 

C & I 
Prescriptive 

ERV 43 - 85% 
MURB,Healthcare,Nursing - 
Existing 

Quasi 

TRM 1.0, 
2017 C&I 

Prescriptive 
Verification 

Study 

3.48000 CFM 14 99.55% 5% 100% 

C & I 
Prescriptive 

ERV 52 - 75% 
Hotel,Restaurant,Retail - 
Existing 

Quasi 

TRM 1.0, 
2017 C&I 

Prescriptive 
Verification 

Study 

1.34000 CFM 14 99.55% 5% 100% 

C & I 
Prescriptive 

ERV 61 - 65% Office, 
Whse, School - Existing Quasi 

TRM 1.0, 
2017 C&I 

Prescriptive 
Verification 

Study 

0.49000 CFM 14 99.55% 5% 100% 

C & I 
Prescriptive 

ERV 62 - 75% Office, 
Whse, School - Existing Quasi 

TRM 1.0, 
2017 C&I 

Prescriptive 
Verification 

Study 

0.86000 CFM 14 99.55% 5% 100% 
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Program Measure 
Pure 

or 
Quasi 

Source 
Savings 
Factor 
(m3) 

Unit EUL 
Gross 

Realization 
Rate 

Free 
Ridership 

Adjustment 
Factor 

C & I 
Prescriptive 

ERV 63 - 85% Office, 
Whse, School - Existing Quasi 

TRM 1.0, 
2017 C&I 

Prescriptive 
Verification 

Study 

1.23000 CFM 14 99.55% 5% 100% 

C & I 
Prescriptive 

Furnace -Condensing - 
High Efficiency - R Quasi TRM 1.0 3.11000 kBTU/hour 18 100.00% 18% 100% 

C & I 
Prescriptive 

Furnace -Condensing-High 
Efficiency- NC Quasi TRM 1.0 2.33000 kBTU/hour 18 100.00% 18% 100% 

C & I 
Prescriptive 

HRV 01 - 55% N/E 
MURB,Healthcare,Nursing- 
Int 

Quasi TRM 2.0 4.23000 CFM 14 100.00% 5% 100% 

C & I 
Prescriptive 

HRV 02 - 55% N/E 
MURB,Healthcare,Nursing- 
Sta 

Quasi TRM 2.0 4.23000 CFM 14 100.00% 5% 100% 

C & I 
Prescriptive 

HRV 04 - 65% N/E 
MURB,Healthcare,Nursing- 
Sta 

Quasi TRM 1.0 5.00000 CFM 14 100.00% 5% 100% 

C & I 
Prescriptive 

HRV 05 - 75% N/E 
MURB,Healthcare,Nursing- 
Int 

Quasi TRM 2.0 5.77000 CFM 14 100.00% 5% 100% 

C & I 
Prescriptive 

HRV 07 - 85% N/E 
MURB,Healthcare,Nursing- 
Int 

Quasi TRM 2.0 6.54000 CFM 14 100.00% 5% 100% 

C & I 
Prescriptive 

HRV 1 - 
MURB,Healthcare,Nursing- 
Standalone 

Quasi TRM 1.0 5.00000 CFM 14 100.00% 5% 100% 

C & I 
Prescriptive 

HRV 12 - 55% N/E Hotel, 
Restaurant, Retail - Sta Quasi TRM 2.0 2.35000 CFM 14 100.00% 5% 100% 

C & I 
Prescriptive 

HRV 13 - 65% N/E Hotel, 
Restaurant, Retail - Int Quasi TRM 1.0 2.78000 CFM 14 100.00% 5% 100% 

C & I 
Prescriptive 

HRV 14 - 65% N/E Hotel, 
Restaurant, Retail - Sta Quasi TRM 1.0 2.78000 CFM 14 100.00% 5% 100% 

C & I 
Prescriptive 

HRV 2 - 
Hotel,Restaurant,Retail,Rec 
- Integrated 

Quasi TRM 1.0 2.78000 CFM 14 100.00% 5% 100% 

C & I 
Prescriptive 

HRV 22 - 55% N/E Office, 
Whse, Ed & Other - Sta Quasi TRM 2.0 1.50000 CFM 14 100.00% 5% 100% 

C & I 
Prescriptive 

HRV 23 - 65% N/E Office, 
Whse, Ed & Other - Int Quasi TRM 1.0 1.78000 CFM 14 100.00% 5% 100% 

C & I 
Prescriptive 

HRV 24 - 65% N/E Office, 
Whse, Ed & Other - Sta Quasi TRM 1.0 1.78000 CFM 14 100.00% 5% 100% 

C & I 
Prescriptive 

HRV 25 - 75% N/E Office, 
Whse, Ed & Other - Int Quasi TRM 2.0 2.05000 CFM 14 100.00% 5% 100% 
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Program Measure 
Pure 

or 
Quasi 

Source 
Savings 
Factor 
(m3) 

Unit EUL 
Gross 

Realization 
Rate 

Free 
Ridership 

Adjustment 
Factor 

C & I 
Prescriptive 

HRV 26 - 75% N/E Office, 
Whse, Ed & Other - Sta Quasi TRM 2.0 2.05000 CFM 14 100.00% 5% 100% 

C & I 
Prescriptive 

HRV 3 - 
Off,Whse,Man,Ed,Other 
Comm - Integrated 

Quasi TRM 1.0 1.78000 CFM 14 100.00% 5% 100% 

C & I 
Prescriptive 

HRV 3 - 
Off,Whse,Man,Ed,Other 
Comm - Standalone 

Quasi TRM 1.0 1.78000 CFM 14 100.00% 5% 100% 

C & I 
Prescriptive 

HRV 33 - 65% N/E MURB 
In-Suite - Int Quasi TRM 1.0 5.00000 CFM 14 100.00% 5% 100% 

C & I 
Prescriptive 

HRV 51 - 65% 
Hotel,Restaurant,Retail - 
Existing 

Quasi TRM 1.0 0.64000 CFM 14 100.00% 5% 100% 

C & I 
Prescriptive 

HRV 61 - 65% Office, 
Whse, School - Existing Quasi TRM 1.0 0.41000 CFM 14 100.00% 5% 100% 

C & I 
Prescriptive 

HRV 62 - 75% Office, 
Whse, School - Existing Quasi TRM 1.0 0.68000 CFM 14 100.00% 5% 100% 

C & I 
Prescriptive 

HRV 71 - 65% MURB In-
Suite - Existing Quasi TRM 1.0 1.16000 CFM 14 100.00% 5% 100% 

C & I 
Prescriptive 

Infrared Heating 1-Stage - 
NC Quasi 

TRM 1.0, 
2017 C&I 

Prescriptive 
Verification 

Study 

8.60000 
kBTU/hour 

input 
capacity 

17 102.67% 33% 100% 

C & I 
Prescriptive 

Infrared Heating 1-Stage - 
NC Quasi 

TRM 1.0, 
2017 C&I 

Prescriptive 
Verification 

Study 

8.60000 
kBTU/hour 

input 
capacity 

17 102.67% 33% 100% 

C & I 
Prescriptive 

Infrared Heating 1-Stage - 
NC Quasi 

TRM 1.0, 
2017 C&I 

Prescriptive 
Verification 

Study 

8.60000 
kBTU/hour 

input 
capacity 

17 102.67% 33% 100% 

C & I 
Prescriptive 

Infrared Heating 1-Stage - 
RF Quasi 

TRM 1.0, 
2017 C&I 

Prescriptive 
Verification 

Study 

11.50000 
kBTU/hour 

input 
capacity 

17 102.67% 33% 100% 

C & I 
Prescriptive 

Infrared Heating 1-Stage - 
RF Quasi 

TRM 1.0, 
2017 C&I 

Prescriptive 
Verification 

Study 

11.50000 
kBTU/hour 

input 
capacity 

17 102.67% 33% 100% 
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Program Measure 
Pure 

or 
Quasi 

Source 
Savings 
Factor 
(m3) 

Unit EUL 
Gross 

Realization 
Rate 

Free 
Ridership 

Adjustment 
Factor 

C & I 
Prescriptive 

Infrared Heating 1-Stage - 
RF Quasi 

TRM 1.0, 
2017 C&I 

Prescriptive 
Verification 

Study 

11.50000 
kBTU/hour 

input 
capacity 

17 102.67% 33% 100% 

C & I 
Prescriptive 

Infrared Heating 2-Stage - 
NC Quasi 

TRM 1.0, 
2017 C&I 

Prescriptive 
Verification 

Study 

9.80000 
kBTU/hour 

input 
capacity 

17 102.67% 33% 100% 

C & I 
Prescriptive 

Infrared Heating 2-Stage - 
NC Quasi 

TRM 1.0, 
2017 C&I 

Prescriptive 
Verification 

Study 

9.80000 
kBTU/hour 

input 
capacity 

17 102.67% 33% 100% 

C & I 
Prescriptive 

Infrared Heating 2-Stage - 
NC Quasi 

TRM 1.0, 
2017 C&I 

Prescriptive 
Verification 

Study 

9.80000 
kBTU/hour 

input 
capacity 

17 102.67% 33% 100% 

C & I 
Prescriptive 

Infrared Heating 2-Stage - 
RF Quasi 

TRM 1.0, 
2017 C&I 

Prescriptive 
Verification 

Study 

13.10000 
kBTU/hour 

input 
capacity 

17 102.67% 33% 100% 

C & I 
Prescriptive 

Infrared Heating 2-Stage - 
RF Quasi 

TRM 1.0, 
2017 C&I 

Prescriptive 
Verification 

Study 

13.10000 
kBTU/hour 

input 
capacity 

17 102.67% 33% 100% 

C & I 
Prescriptive 

MUA 01- MURB&LTC - 
Constant Speed Quasi TRM 1.0 0.91900 CFM 20 100.00% 5% 100% 

C & I 
Prescriptive 

MUA 02- MURB&LTC - 2 
Speed Quasi TRM 1.0 2.45000 CFM 20 100.00% 5% 100% 

C & I 
Prescriptive MUA 03- MURB&LTC - VFD Quasi TRM 1.0 3.00000 CFM 20 100.00% 5% 100% 

C & I 
Prescriptive 

MUA 04- Other Comm - 
Constant Speed Quasi TRM 1.0 0.40700 CFM 20 100.00% 5% 100% 

C & I 
Prescriptive 

MUA 05- Other Comm - 2 
Speed Quasi TRM 1.0 1.22000 CFM 20 100.00% 5% 100% 

C & I 
Prescriptive 

MUA 06 - Other Comm - 
VFD Quasi TRM 1.0 2.03000 CFM 20 100.00% 5% 100% 

C & I 
Prescriptive Ozone WE =< 60 lbs cap Quasi TRM 1.0 0.03830 pounds/year 15 100.00% 8% 100% 



 

 

DNV GL – www.dnvgl.com  Page 222 
 

Program Measure 
Pure 

or 
Quasi 

Source 
Savings 
Factor 
(m3) 

Unit EUL 
Gross 

Realization 
Rate 

Free 
Ridership 

Adjustment 
Factor 

C & I 
Prescriptive Under-Fired Broiler - 3ft Pure TRM 1.0 2,511.00 unit 12 100.00% 20% 100% 

C & I 
Prescriptive Under-Fired Broiler - 4ft Pure TRM 1.0 3,347.00 unit 12 100.00% 20% 100% 

C & I 
Prescriptive Under-Fired Broiler - 5ft Pure TRM 1.0 4,184.00 unit 12 100.00% 20% 100% 

C & I 
Prescriptive Unit Heater - NC Quasi TRM 1.0 5.92000 

kBTU/hour 
input 

capacity 
18 100.00% 0% 100% 

C & I 
Prescriptive Unit Heater - R Quasi TRM 1.0 7.89000 

kBTU/hour 
input 

capacity 
18 100.00% 0% 100% 

*Not all values may compute exactly due to rounding. 
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Savings Calculation Measure Totals 
Table 150. Enbridge Measure Savings, Tracked and Verified, by Annual and Cumulative, Gross and Net* 

Program Measure 

Tracked Verified 

Annual Cumulative Annual Cumulative 

Gross Net Gross Net Gross Net Gross Net 
 C & I Direct 
Install - Large   

 Direct Install Air Door 
8 x 8 Cx  

         
60,540  

         
57,513  

         
908,100  

         
862,695  

         
60,540  

         
57,513  

         
908,100  

         
862,695  

 C & I Direct 
Install - Large   

 Direct Install Air Door 
10 x 10 Cx   

      
187,164  

      
177,806  

     
2,807,460  

     
2,667,087  

      
187,164  

      
177,806  

     
2,807,460  

     
2,667,087  

 C & I Direct 
Install - Large   

 Direct Install Air Door 
8 x 10 Cx   

      
408,645  

      
388,213  

     
6,129,675  

     
5,823,191  

      
408,645  

      
388,213  

     
6,129,675  

     
5,823,191  

 C & I Direct 
Install - Small  

 Direct Instal Air Door 
8 x 8 Cx  

      
314,808  

      
299,068  

     
4,722,120  

     
4,486,014  

      
314,808  

      
299,068  

     
4,722,120  

     
4,486,014  

 C & I Direct 
Install - Small  

 Direct Install Air Door 
10 x 10 Cx   

      
707,064  

      
671,711  

   
10,605,960  

   
10,075,662  

      
707,064  

      
671,711  

   
10,605,960  

   
10,075,662  

 C & I Direct 
Install - Small  

 Direct Install Air Door 
8 x 10 Cx   

   
2,239,980  

   
2,127,981  

   
33,599,700  

   
31,919,715  

   
2,239,980  

   
2,127,981  

   
33,599,700  

   
31,919,715  

 C & I Direct 
Install - Small  

 Direct Install DCV 
Offer  

         
12,748  

         
12,110  

         
191,218  

         
181,657  

         
12,748  

         
12,110  

         
191,218  

         
181,657  

 C & I Direct 
Install - Large   

 Air Door 10 x 10 Cx 
Offer  

         
83,184  

         
79,025  

     
1,247,760  

     
1,185,372  

         
83,184  

         
79,025  

     
1,247,760  

     
1,185,372  

C&I Prescriptive 
- Large  

 Air Door Double 7x6  
Cx Offer  

           
8,058  

           
7,655  

         
120,870  

         
114,827  

           
8,058  

           
7,655  

         
120,870  

         
114,827  

C&I Prescriptive 
- Large  

 Cond Boiler 100-
199MBH Cx  

           
2,028  

           
1,926  

           
50,695  

           
48,160  

           
2,028  

           
1,926  

           
50,695  

           
48,160  

C&I Prescriptive 
- Large  

 Cond Strge W/H High 
Multi-Res > 250Kbtus 
Cx  

           
3,084  

           
2,930  

           
46,257  

           
43,944  

           
3,084  

           
2,930  

           
46,257  

           
43,944  

C&I Prescriptive 
- Large  

 Cond Strge W/H Low 
Retail 75-250 Kbtu Cx  

           
1,360  

           
1,292  

           
20,400  

           
19,380  

           
1,360  

           
1,292  

           
20,400  

           
19,380  

C&I Prescriptive 
- Large  

 Cond Strge W/H Med 
Other 75-250 Kbtu Cx  

           
2,553  

           
2,425  

           
38,295  

           
36,380  

           
2,553  

           
2,425  

           
38,295  

           
36,380  

C&I Prescriptive 
- Large  

 Cond Tankless Med 
Other >75 and <200 
Kbtu Cx  

           
1,406  

           
1,378  

           
28,123  

           
27,560  

           
1,406  

           
1,378  

           
28,123  

           
27,560  

C&I Prescriptive 
- Large  

 DCKV 10001 - 15000 
CFM  Cx Campaign x - 
NC  

         
17,529  

         
16,653  

         
262,935  

         
249,788  

         
18,009  

         
17,109  

         
270,139  

         
256,632  

C&I Prescriptive 
- Large  

 DCKV 10001 - 15000 
CFM  Cx Offer  

         
35,058  

         
33,305  

         
525,870  

         
499,577  

         
36,019  

         
34,218  

         
540,279  

         
513,265  
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Program Measure 

Tracked Verified 

Annual Cumulative Annual Cumulative 

Gross Net Gross Net Gross Net Gross Net 
C&I Prescriptive 
- Large  

 DCKV 5001 - 10000 
CFM Cx Campaign x  

         
52,585  

         
49,956  

         
788,775  

         
749,336  

         
54,026  

         
51,325  

         
810,387  

         
769,868  

C&I Prescriptive 
- Large  

 DCKV 5001 - 10000 
CFM Cx Offer  

         
73,619  

         
69,938  

     
1,104,285  

     
1,049,071  

         
75,636  

         
71,854  

     
1,134,542  

     
1,077,815  

C&I Prescriptive 
- Large  

 DCKV up to 5000 CFM 
Cx Campaign  

         
16,828  

         
15,987  

         
252,420  

         
239,799  

         
17,289  

         
16,425  

         
259,336  

         
246,369  

C&I Prescriptive 
- Large  

 DCKV up to 5000 CFM 
Cx Offer  

         
25,242  

         
23,980  

         
378,630  

         
359,699  

         
25,934  

         
24,637  

         
389,004  

         
369,554  

C&I Prescriptive 
- Large  

 DCKV up to 5000 CFM 
Cx Offer - NC  

           
4,207  

           
3,997  

           
63,105  

           
59,950  

           
4,322  

           
4,106  

           
64,834  

           
61,592  

C&I Prescriptive 
- Large  

 DCV Single Zone 
Office with NO 
Maintenance Cx Offer  

           
2,083  

           
1,979  

           
20,832  

           
19,790  

           
2,169  

           
2,061  

           
21,694  

           
20,610  

C&I Prescriptive 
- Large  

 DCV Single Zone 
Retail with 
Maintenance Cx Offer  

      
133,672  

      
126,988  

     
2,005,080  

     
1,904,826  

      
139,206  

      
132,246  

     
2,088,090  

     
1,983,686  

C&I Prescriptive 
- Large  

 DCV Single Zone 
Retail with NO 
Maintenance Cx Offer  

         
42,336  

         
40,219  

         
423,360  

         
402,192  

         
44,089  

         
41,884  

         
440,887  

         
418,843  

C&I Prescriptive 
- Large  

 Destratification Fan 
Cx Offer  

         
91,902  

         
82,712  

     
1,378,530  

     
1,240,677  

         
91,902  

         
82,712  

     
1,378,530  

     
1,240,677  

C&I Prescriptive 
- Large  

 DW Multiple-Tank 
Conveyer High Temp 
Cx Offer  

           
2,049  

           
1,496  

           
40,980  

           
29,915  

           
2,049  

           
1,496  

           
40,980  

           
29,915  

C&I Prescriptive 
- Large  

 ERV Vent Low Stand 
Office Cx  

           
1,959  

           
1,861  

           
27,423  

           
26,052  

           
1,959  

           
1,861  

           
27,423  

           
26,052  

C&I Prescriptive 
- Large   Fryer Cx           

18,304  
         

14,643  
         

219,648  
         

175,718  
         

18,304  
         

14,643  
         

219,648  
         

175,718  
C&I Prescriptive 
- Large  

 High Boiler 1000-
1499MBH Cx Offer  

         
90,418  

         
74,277  

     
2,260,450  

     
1,856,924  

         
90,418  

         
74,277  

     
2,260,450  

     
1,856,924  

C&I Prescriptive 
- Large  

 High Boiler 1500 - 
1999 MBH Cx Offer  

         
45,853  

         
38,218  

     
1,146,325  

         
955,438  

         
45,853  

         
38,218  

     
1,146,325  

         
955,438  

C&I Prescriptive 
- Large  

 High Boiler 600 - 999 
MBH Cx Offer  

           
6,152  

           
4,922  

         
153,800  

         
123,040  

           
6,152  

           
4,922  

         
153,800  

         
123,040  

C&I Prescriptive 
- Large  

 Ind Infrared Single 
Stage 165,000 -
300,000 Cx Offer  

         
11,500  

           
7,705  

         
195,500  

         
130,985  

         
11,808  

           
7,911  

         
200,739  

         
134,495  

C&I Prescriptive 
- Large  

 Ind Infrared Single 
Stage 50,000-164,999 
Cx Offer  

         
12,857  

           
8,614  

         
218,569  

         
146,441  

         
13,202  

           
8,845  

         
224,427  

         
150,366  
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Program Measure 

Tracked Verified 

Annual Cumulative Annual Cumulative 

Gross Net Gross Net Gross Net Gross Net 
C&I Prescriptive 
- Large  

 Infrared 2-Stage 
165,000 -300,000 Cx 
Offer  

         
25,938  

         
17,378  

         
440,946  

         
295,434  

         
26,633  

         
17,844  

         
452,763  

         
303,351  

C&I Prescriptive 
- Large  

 Infrared 2-Stage 
165,000-300,000 Cx 
Offer  

      
104,735  

         
70,172  

     
1,780,487  

     
1,192,926  

      
107,541  

         
72,053  

     
1,828,204  

     
1,224,896  

C&I Prescriptive 
- Large  

 Infrared 2-Stage 
50,000-164,999 Cx 
Offer  

           
5,240  

           
3,511  

           
89,080  

           
59,684  

           
5,380  

           
3,605  

           
91,467  

           
61,283  

C&I Prescriptive 
- Large  

 Infrared Single Stage 
0-49,999 Cx Offer  

         
15,180  

         
10,171  

         
258,060  

         
172,900  

         
15,587  

         
10,443  

         
264,976  

         
177,534  

C&I Prescriptive 
- Large  

 Infrared Single Stage 
165,000 -300,000 Cx 
Offer  

         
34,328  

         
22,999  

         
583,568  

         
390,990  

         
35,247  

         
23,616  

         
599,207  

         
401,469  

C&I Prescriptive 
- Large  

 Infrared Single Stage 
50,000-164,999 Cx 
Offer  

         
25,875  

         
17,336  

         
439,875  

         
294,716  

         
26,568  

         
17,801  

         
451,664  

         
302,615  

C&I Prescriptive 
- Large  

 School Board Boiler 
Elementary Cx Offer  

         
48,868  

         
43,004  

     
1,221,700  

     
1,075,096  

         
48,868  

         
43,004  

     
1,221,700  

     
1,075,096  

C&I Prescriptive 
- Large  

 School Board Boiler 
Secondary Cx Offer  

         
49,476  

         
43,539  

     
1,236,900  

     
1,088,472  

         
49,476  

         
43,539  

     
1,236,900  

     
1,088,472  

C&I Prescriptive 
- Large   Showerheads Cx Offer           

81,641  
         

62,088  
         

816,408  
         

620,878  
         

81,641  
         

62,088  
         

816,408  
         

620,878  
C&I Prescriptive 
- Small  

 Air Door 10 x 10 Cx 
Campiagn  

         
41,592  

         
39,512  

         
623,880  

         
592,686  

         
41,592  

         
39,512  

         
623,880  

         
592,686  

C&I Prescriptive 
- Small  

 Air Door 8 x 10 Cx 
Offer  

         
45,405  

         
43,135  

         
681,075  

         
647,021  

         
45,405  

         
43,135  

         
681,075  

         
647,021  

C&I Prescriptive 
- Small  

 Air Door Single 7x3  
Cx Offer  

         
12,078  

         
11,474  

         
181,170  

         
172,112  

         
12,078  

         
11,474  

         
181,170  

         
172,112  

C&I Prescriptive 
- Small  

 Cond Boiler 100-
199MBH Cx  

         
27,433  

         
26,061  

         
685,818  

         
651,527  

         
27,433  

         
26,061  

         
685,818  

         
651,527  

C&I Prescriptive 
- Small  

 Cond Boiler 200-299 
MBH Cx Offer  

         
23,234  

         
22,072  

         
580,838  

         
551,796  

         
23,234  

         
22,072  

         
580,838  

         
551,796  

C&I Prescriptive 
- Small  

 Cond Furnace 75-149 
Kbtu's Cx  

               
311  

               
257  

             
5,598  

             
4,618  

               
311  

               
257  

             
5,598  

             
4,618  

C&I Prescriptive 
- Small  

 Cond Furnace up to 
74 Kbtu's Cx  

               
933  

               
770  

           
16,794  

           
13,855  

               
933  

               
770  

           
16,794  

           
13,855  

C&I Prescriptive 
- Small  

 Cond Strge W/H High 
Multi-Res 75-250 Kbtu 
Cx  

               
615  

               
584  

             
9,224  

             
8,762  

               
615  

               
584  

             
9,224  

             
8,762  
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Program Measure 

Tracked Verified 

Annual Cumulative Annual Cumulative 

Gross Net Gross Net Gross Net Gross Net 
C&I Prescriptive 
- Small  

 Cond Strge W/H High 
Multi-Res 75-250 Kbtu 
Cx - NC  

           
2,460  

           
2,337  

           
36,895  

           
35,050  

           
2,460  

           
2,337  

           
36,895  

           
35,050  

C&I Prescriptive 
- Small  

 Cond Strge W/H High 
Retail 75-250 Kbtu Cx  

           
2,781  

           
2,642  

           
41,715  

           
39,629  

           
2,781  

           
2,642  

           
41,715  

           
39,629  

C&I Prescriptive 
- Small  

 Cond Strge W/H Low 
Retail 75-250 Kbtu Cx  

           
1,931  

           
1,835  

           
28,968  

           
27,520  

           
1,931  

           
1,835  

           
28,968  

           
27,520  

C&I Prescriptive 
- Small  

 Cond Tankless High 
Multi-Res >=200 Kbtu 
Cx  

           
1,040  

           
1,019  

           
20,804  

           
20,388  

           
1,040  

           
1,019  

           
20,804  

           
20,388  

C&I Prescriptive 
- Small  

 Cond Tankless High 
Multi-Res >75 and 
<200 Kbtu Cx  

           
2,273  

           
2,227  

           
45,457  

           
44,548  

           
2,273  

           
2,227  

           
45,457  

           
44,548  

C&I Prescriptive 
- Small  

 Cond Tankless Low 
Retail >75 and <200 
Kbtu Cx  

               
369  

               
362  

             
7,384  

             
7,237  

               
369  

               
362  

             
7,384  

             
7,237  

C&I Prescriptive 
- Small  

 Cond Tankless Med 
Other >75 and <200 
Kbtu Cx  

           
1,406  

           
1,378  

           
28,123  

           
27,560  

           
1,406  

           
1,378  

           
28,123  

           
27,560  

C&I Prescriptive 
- Small  

 DCKV 10001 - 15000 
CFM  Cx Campaign x  

         
35,058  

         
33,305  

         
525,870  

         
499,577  

         
36,019  

         
34,218  

         
540,279  

         
513,265  

C&I Prescriptive 
- Small  

 DCKV 10001 - 15000 
CFM  Cx Offer  

         
52,587  

         
49,958  

         
788,805  

         
749,365  

         
54,028  

         
51,326  

         
810,418  

         
769,897  

C&I Prescriptive 
- Small  

 DCKV 5001 - 10000 
CFM Cx Campaign x  

      
126,204  

      
119,894  

     
1,893,060  

     
1,798,407  

      
129,662  

      
123,179  

     
1,944,930  

     
1,847,683  

C&I Prescriptive 
- Small  

 DCKV 5001 - 10000 
CFM Cx Offer  

      
168,272  

      
159,858  

     
2,524,080  

     
2,397,876  

      
172,883  

      
164,239  

     
2,593,240  

     
2,463,578  

C&I Prescriptive 
- Small  

 DCKV up to 5000 CFM 
Cx Campaign  

         
29,449  

         
27,977  

         
441,735  

         
419,648  

         
30,256  

         
28,743  

         
453,839  

         
431,147  

C&I Prescriptive 
- Small  

 DCKV up to 5000 CFM 
Cx Offer  

         
58,898  

         
55,953  

         
883,470  

         
839,297  

         
60,512  

         
57,486  

         
907,677  

         
862,293  

C&I Prescriptive 
- Small  

 DCKV up to 5000 CFM 
Cx Offer - NC  

           
4,207  

           
3,997  

           
63,105  

           
59,950  

           
4,322  

           
4,106  

           
64,834  

           
61,592  

C&I Prescriptive 
- Small  

 DCV Single Zone 
Retail with 
Maintenance Cx Offer  

         
19,845  

         
18,852  

         
297,669  

         
282,786  

         
20,666  

         
19,633  

         
309,993  

         
294,493  

C&I Prescriptive 
- Small  

 DCV Single Zone 
Retail with 
Maintenance Cx Offer - 
NC  

         
29,652  

         
23,722  

         
444,787  

         
355,829  

         
30,880  

         
24,704  

         
463,201  

         
370,561  
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Program Measure 

Tracked Verified 

Annual Cumulative Annual Cumulative 

Gross Net Gross Net Gross Net Gross Net 
C&I Prescriptive 
- Small  

 DCV Single Zone 
Retail with NO 
Maintenance Cx Offer  

         
58,045  

         
55,143  

         
580,454  

         
551,431  

         
60,448  

         
57,426  

         
604,485  

         
574,261  

C&I Prescriptive 
- Small  

 DCV Single Zone 
Retail with NO 
Maintenance Cx Offer - 
NC  

         
47,040  

         
37,632  

         
470,400  

         
376,320  

         
48,987  

         
39,190  

         
489,875  

         
391,900  

C&I Prescriptive 
- Small  

Destratification Fan Cx 
Offer  

         
24,276  

         
21,848  

         
364,140  

         
327,726  

         
24,276  

         
21,848  

         
364,140  

         
327,726  

C&I Prescriptive 
- Small  

 Destratification Fan 
Cx Offer - NC  

           
2,332  

           
2,099  

           
34,980  

           
31,482  

           
2,332  

           
2,099  

           
34,980  

           
31,482  

C&I Prescriptive 
- Small  

 DW Multiple-Tank 
Conveyer High Temp 
Cx Offer  

           
2,049  

           
1,496  

           
40,980  

           
29,915  

           
2,049  

           
1,496  

           
40,980  

           
29,915  

C&I Prescriptive 
- Small  

 DW Under-Counter 
LOW Temp Cx Offer  

               
322  

               
193  

             
3,220  

             
1,932  

               
322  

               
193  

             
3,220  

             
1,932  

C&I Prescriptive 
- Small  

 ERV Vent Low Stand 
Office Cx  

           
1,888  

           
1,794  

           
26,432  

           
25,110  

           
1,888  

           
1,794  

           
26,432  

           
25,110  

C&I Prescriptive 
- Small  

 ERV Vent Med Stand 
Retail Cx  

           
3,680  

           
3,496  

           
51,520  

           
48,944  

           
3,680  

           
3,496  

           
51,520  

           
48,944  

C&I Prescriptive 
- Small   Fryer Cx        

143,616  
      

114,893  
     

1,723,392  
     

1,378,714  
      

143,616  
      

114,893  
     

1,723,392  
     

1,378,714  
C&I Prescriptive 
- Small   Fryer Cx - NC             

7,040  
           

5,632  
           

84,480  
           

67,584  
           

7,040  
           

5,632  
           

84,480  
           

67,584  
C&I Prescriptive 
- Small  

 High Boiler 1000-
1499MBH Cx Offer  

         
24,282  

         
21,368  

         
607,050  

         
534,204  

         
24,282  

         
21,368  

         
607,050  

         
534,204  

C&I Prescriptive 
- Small  

 High Boiler 300 - 599 
MBH Cx Offer  

         
13,984  

         
12,306  

         
349,600  

         
307,648  

         
13,984  

         
12,306  

         
349,600  

         
307,648  

C&I Prescriptive 
- Small  

 High Boiler 600 - 999 
MBH Cx Offer  

           
6,633  

           
5,837  

         
165,825  

         
145,926  

           
6,633  

           
5,837  

         
165,825  

         
145,926  

C&I Prescriptive 
- Small  

 High Boiler up to 299 
MBH Cx Offer  

           
1,908  

           
1,813  

           
47,700  

           
45,315  

           
1,908  

           
1,813  

           
47,700  

           
45,315  

C&I Prescriptive 
- Small   HRV NEW Cx Offer                 

573  
               

545  
             

8,024  
             

7,623  
               

573  
               

545  
             

8,024  
             

7,623  
C&I Prescriptive 
- Small  

 Ind Infrared 2-Stage 
50,000 - 164,999 Cx 
Offer  

         
48,536  

         
32,519  

         
825,104  

         
552,819  

         
49,836  

         
33,390  

         
847,216  

         
567,635  

C&I Prescriptive 
- Small  

 Ind Infrared Single 
Stage 165,000 -
300,000 Cx Offer  

         
22,598  

         
15,140  

         
384,158  

         
257,386  

         
23,203  

         
15,546  

         
394,453  

         
264,283  
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Program Measure 

Tracked Verified 

Annual Cumulative Annual Cumulative 

Gross Net Gross Net Gross Net Gross Net 
C&I Prescriptive 
- Small  

 Ind Infrared Single 
Stage 50,000-164,999 
Cx Offer  

      
125,402  

         
84,019  

     
2,131,830  

     
1,428,326  

      
128,763  

         
86,271  

     
2,188,963  

     
1,466,605  

C&I Prescriptive 
- Small  

 Ind Infrared Single 
Stage 50,000-164,999 
Cx Offer - NC  

           
1,075  

               
720  

           
18,275  

           
12,244  

           
1,104  

               
740  

           
18,765  

           
12,572  

C&I Prescriptive 
- Small  

 Infrared 2-Stage 
50,000-164,999 Cx 
Offer  

         
14,738  

           
9,874  

         
250,538  

         
167,860  

         
15,132  

         
10,139  

         
257,252  

         
172,359  

C&I Prescriptive 
- Small  

 Infrared Single Stage 
165,000 -300,000 Cx 
Offer  

         
23,000  

         
15,410  

         
391,000  

         
261,970  

         
23,616  

         
15,823  

         
401,479  

         
268,991  

C&I Prescriptive 
- Small  

 Infrared Single Stage 
50,000-164,999 Cx 
Offer  

         
73,284  

         
49,100  

     
1,245,824  

         
834,702  

         
75,248  

         
50,416  

     
1,279,212  

         
857,072  

C&I Prescriptive 
- Small  

 Infrared Single Stage 
50,000-164,999 Cx 
Offer - NC  

         
31,863  

         
21,348  

         
541,671  

         
362,920  

         
32,717  

         
21,920  

         
556,188  

         
372,646  

C&I Prescriptive 
- Small  

 School Board Boiler 
Elementary Cx Offer  

      
244,340  

      
215,019  

     
6,108,500  

     
5,375,480  

      
244,340  

      
215,019  

     
6,108,500  

     
5,375,480  

C&I Prescriptive 
- Small   Showerheads Cx Offer           

17,503  
         

13,311  
         

175,032  
         

133,112  
         

17,503  
         

13,311  
         

175,032  
         

133,112  
 Home 
Winterproofing  

 LI Prescriptive - 
Bathroom Aerators  

           
3,776  

               
850  

           
37,760  

             
8,496  

           
3,776  

               
850  

           
37,760  

             
8,496  

 Home 
Winterproofing  

 LI Prescriptive - 
Kitchen Aerators  

           
4,323  

           
1,449  

           
43,234  

           
14,490  

           
4,323  

           
1,448  

           
43,234  

           
14,484  

 Home 
Winterproofing  

 LI Prescriptive - 
Novitherm Reflective 
Panels  

                  
-    

                  
-    

                    
-    

                    
-    

                  
-    

                  
-    

                    
-    

                    
-    

 Home 
Winterproofing  

 LI Prescriptive - 
Programmable 
Thermostats  

           
4,646  

           
4,646  

           
69,690  

           
69,690  

           
4,646  

           
4,646  

           
69,690  

           
69,690  

 Home 
Winterproofing  

 LI Prescriptive - 
Showerheads 2.6+  

           
5,881  

           
5,158  

           
58,812  

           
51,578  

           
5,881  

           
5,158  

           
58,812  

           
51,578  

 Low-Income 
Multi-
Residential  

 Low Income 
Condensing Boiler up 
to 299MBH Cx   

           
7,337  

           
7,337  

         
183,420  

         
183,420  

           
7,337  

           
7,337  

         
183,420  

         
183,420  

 Low-Income 
Multi-
Residential  

 Low Income 
Condensing MUA Two 
Spd up to 14000 CFM 
Cx   

      
158,638  

      
158,638  

     
3,172,750  

     
3,172,750  

      
158,638  

      
158,638  

     
3,172,750  

     
3,172,750  
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Program Measure 

Tracked Verified 

Annual Cumulative Annual Cumulative 

Gross Net Gross Net Gross Net Gross Net 
 Low-Income 
Multi-
Residential  

 Low Income 
Condensing Storage 
Water Heater Cx   

           
1,851  

           
1,851  

           
27,764  

           
27,764  

           
1,851  

           
1,851  

           
27,764  

           
27,764  

 Low-Income 
Multi-
Residential  

 Low Income 
Condensing VFD Two 
Spd up to 14000 CFM 
Cx   

         
16,200  

         
16,200  

         
324,000  

         
324,000  

         
16,200  

         
16,200  

         
324,000  

         
324,000  

 Low-Income 
Multi-
Residential  

 Low Income 
Showerheads Offer  

         
46,696  

         
40,952  

         
466,956  

         
409,520  

         
46,696  

         
40,952  

         
466,956  

         
409,520  

 Residential 
Adaptive 
Thermostats  

 Residential Adaptive 
Thermostat  

   
3,012,540  

   
2,892,038  

   
45,188,100  

   
43,380,576  

   
2,643,280  

   
2,537,549  

   
39,649,200  

   
38,063,232  

*Not all values may compute exactly due to rounding. 
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Table 151. Union Gas Measure Savings, Tracked and Verified, by Annual and Cumulative, Gross and Net* 

Program Measure 

Tracked Verified 

Annual Cumulative Annual Cumulative 

Gross Net Gross Net Gross Net Gross Net 
C & I Direct 
Install 

Air Curtains-Double 
Door - (2)7x3 

         
22,831  

         
21,689  

         
342,465  

         
325,342  

         
22,831  

         
21,689  

         
342,465  

         
325,342  

C & I Direct 
Install 

Air Curtains-Shipping 
Doors - 10x10 

      
707,064  

      
671,711  

   
10,605,960  

   
10,075,662  

      
707,064  

      
671,711  

   
10,605,960  

   
10,075,662  

C & I Direct 
Install 

Air Curtains-Shipping 
Doors - 8x10 

   
1,014,045  

      
963,343  

   
15,210,675  

   
14,450,141  

   
1,014,045  

      
963,343  

   
15,210,675  

   
14,450,141  

C & I Direct 
Install 

Air Curtains-Shipping 
Doors - 8x8 

      
217,944  

      
207,047  

     
3,269,160  

     
3,105,702  

      
217,944  

      
207,047  

     
3,269,160  

     
3,105,702  

C & I Direct 
Install 

Air Curtains-Single 
Door - 7x3 

         
61,732  

         
58,645  

         
925,980  

         
879,681  

         
61,732  

         
58,645  

         
925,980  

         
879,681  

C & I Prescriptive 
Air Curtains-Double 
Door - (2)7x6 

         
16,116  

         
15,310  

         
241,740  

         
229,653  

         
16,116  

         
15,310  

         
241,740  

         
229,653  

C & I Prescriptive 

Air Curtains-Double 
Door w/vestibule - 
(2)7x3 

           
1,818  

           
1,727  

           
27,270  

           
25,907  

           
1,818  

           
1,727  

           
27,270  

           
25,907  

C & I Prescriptive 
Air Curtains-Shipping 
Doors - 10x10 

      
748,656  

      
711,223  

   
11,229,840  

   
10,668,348  

      
748,656  

      
711,223  

   
11,229,840  

   
10,668,348  

C & I Prescriptive 
Air Curtains-Shipping 
Doors - 8x10 

      
257,295  

      
244,430  

     
3,859,425  

     
3,666,454  

      
257,295  

      
244,430  

     
3,859,425  

     
3,666,454  

C & I Prescriptive 
Air Curtains-Shipping 
Doors - 8x8 

         
48,432  

         
46,010  

         
726,480  

         
690,156  

         
48,432  

         
46,010  

         
726,480  

         
690,156  

C & I Prescriptive 
Air Curtains-Single 
Door - 7x3 

         
10,065  

           
9,562  

         
150,975  

         
143,426  

         
10,065  

           
9,562  

         
150,975  

         
143,426  

C & I Prescriptive 
Air Curtains-Single 
Door - 7x6 

           
2,686  

           
2,552  

           
40,290  

           
38,276  

           
2,686  

           
2,552  

           
40,290  

           
38,276  

C & I Prescriptive 
Air Curtains-Single 
Door - 8x6 

           
3,244  

           
3,082  

           
48,660  

           
46,227  

           
3,244  

           
3,082  

           
48,660  

           
46,227  

C & I Prescriptive 

Air Curtains-Single 
Door w/Vestibule - 
7x6 

           
1,818  

           
1,727  

           
27,270  

           
25,907  

           
1,818  

           
1,727  

           
27,270  

           
25,907  

C & I Prescriptive 
Boiler Cycling Control 
- MURB Purchase 

           
5,235  

           
4,712  

         
104,700  

           
94,230  

           
5,235  

           
4,712  

         
104,700  

           
94,230  

C & I Prescriptive 

CEE Tier 2 Front-
Loading Clothes 
Washer 

           
1,755  

           
1,580  

           
19,305  

           
17,375  

           
1,755  

           
1,580  

           
19,305  

           
17,375  

C & I Prescriptive 

Condensing Boiler SH 
- up to 299 MBtu/hr- 
R 

      
351,024  

      
333,473  

     
8,775,603  

     
8,336,822  

      
356,851  

      
339,009  

     
8,921,278  

     
8,475,214  

C & I Prescriptive 

Condensing Boiler SH 
<=299 MBtu/hr-NC 
BP2016 

      
112,875  

      
107,231  

     
2,821,866  

     
2,680,772  

      
114,748  

      
109,011  

     
2,868,709  

     
2,725,273  
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C & I Prescriptive 

Condensing Boiler SH 
<=299 MBtu/hr-NC 
BP2017 

         
20,584  

         
19,555  

         
514,595  

         
488,865  

         
20,925  

         
19,879  

         
523,137  

         
496,980  

C & I Prescriptive 

Condensing Boiler SH 
=> 1,000 MBtu/hr NC 
BP2016 

      
727,355  

      
690,987  

   
18,183,880  

   
17,274,686  

      
739,429  

      
702,458  

   
18,485,732  

   
17,561,446  

C & I Prescriptive 
Condensing Boiler SH 
=> 1,000 MBtu/hr- R 

   
1,120,631  

   
1,064,600  

   
28,015,780  

   
26,614,991  

   
1,139,234  

   
1,082,272  

   
28,480,842  

   
27,056,800  

C & I Prescriptive 

Condensing Boiler 
SH- 300 - 999 
MBtu/hr- R 

   
1,365,166  

   
1,296,908  

   
34,129,160  

   
32,422,702  

   
1,387,828  

   
1,318,437  

   
34,695,704  

   
32,960,919  

C & I Prescriptive 

Condensing Boiler SH 
-300 to 999 MBtu/hr 
BP2016 

      
370,895  

      
352,350  

     
9,272,380  

     
8,808,761  

      
377,052  

      
358,199  

     
9,426,302  

     
8,954,986  

C & I Prescriptive 

Condensing Boiler SH 
-300 to 999 MBtu/hr 
BP2017 

         
66,373  

         
63,054  

     
1,659,320  

     
1,576,354  

         
67,475  

         
64,101  

     
1,686,865  

     
1,602,521  

C & I Prescriptive 
Condensing Boiler WH 
- 300-999 MBtu/hr- R 

         
86,236  

         
81,924  

     
2,155,892  

     
2,048,098  

         
87,667  

         
83,284  

     
2,191,680  

     
2,082,096  

C & I Prescriptive 
Condensing Boiler WH 
- up to 299 MBtu/hr 

         
86,393  

         
82,073  

     
2,159,816  

     
2,051,825  

         
87,827  

         
83,435  

     
2,195,668  

     
2,085,885  

C & I Prescriptive 

Condensing Boiler WH 
<= 299 MBtu/hr NC 
BP 2016 

         
12,962  

         
12,314  

         
324,047  

         
307,844  

         
13,177  

         
12,518  

         
329,426  

         
312,954  

C & I Prescriptive 

Condensing Boiler WH 
<= 299 MBtu/hr NC 
BP 2017 

         
12,487  

         
11,863  

         
312,182  

         
296,573  

         
12,695  

         
12,060  

         
317,364  

         
301,496  

C & I Prescriptive 

Condensing Boiler WH 
=> 1,000 MBtu/hr NC 
BP2016 

      
131,855  

      
125,262  

     
3,296,373  

     
3,131,554  

      
134,044  

      
127,342  

     
3,351,092  

     
3,183,538  

C & I Prescriptive 
Condensing Boiler WH 
=> 1,000 MBtu/hr- R 

         
82,927  

         
78,780  

     
2,073,163  

     
1,969,504  

         
84,303  

         
80,088  

     
2,107,577  

     
2,002,198  

C & I Prescriptive 

Condensing Boiler 
WH-300 to 999 
MBtu/hr- NC BP2016 

         
84,333  

         
80,116  

     
2,108,316  

     
2,002,900  

         
85,733  

         
81,446  

     
2,143,314  

     
2,036,148  

C & I Prescriptive 

Condensing Gas 
Storage Water Heater 
- High 

         
78,291  

         
74,376  

     
1,174,361  

     
1,115,642  

         
78,291  

         
74,376  

     
1,174,360  

     
1,115,642  

C & I Prescriptive 

Condensing Gas 
Storage Water Heater 
- Low 

           
6,644  

           
6,311  

           
99,654  

           
94,671  

           
6,644  

           
6,311  

           
99,654  

           
94,671  
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C & I Prescriptive 

Condensing Gas 
Storage Water Heater 
- Med 

         
17,692  

         
16,807  

         
265,377  

         
252,108  

         
17,692  

         
16,807  

         
265,376  

         
252,108  

C & I Prescriptive 

Condensing Gas 
Tankless Water 
Heater - High 

         
11,841  

         
11,605  

         
236,830  

         
232,093  

         
11,841  

         
11,605  

         
236,830  

         
232,093  

C & I Prescriptive 

Condensing Gas 
Tankless Water 
Heater - Low 

           
5,225  

           
5,121  

         
104,501  

         
102,411  

           
5,225  

           
5,121  

         
104,501  

         
102,411  

C & I Prescriptive 

Condensing Gas 
Tankless Water 
Heater - Med 

           
2,512  

           
2,461  

           
50,232  

           
49,227  

           
2,512  

           
2,461  

           
50,232  

           
49,227  

C & I Prescriptive 
DCKV =< 5000 cfm - 
NC 

         
37,863  

         
35,970  

         
567,945  

         
539,548  

         
37,863  

         
35,970  

         
567,945  

         
539,548  

C & I Prescriptive 
DCKV =< 5000 cfm - 
RF 

         
84,140  

         
79,933  

     
1,262,100  

     
1,198,995  

         
84,140  

         
79,933  

     
1,262,100  

     
1,198,995  

C & I Prescriptive 
DCKV 5,001 - 10,000 
cfm - NC 

      
136,721  

      
129,885  

     
2,050,815  

     
1,948,274  

      
136,721  

      
129,885  

     
2,050,815  

     
1,948,274  

C & I Prescriptive 
DCKV 5,001 - 10,000 
cfm - RF 

         
63,102  

         
59,947  

         
946,530  

         
899,204  

         
63,102  

         
59,947  

         
946,530  

         
899,204  

C & I Prescriptive 
DCV - w/CO2 Sensor 
- Care Facilities - RF 

               
636  

               
604  

             
6,360  

             
6,042  

               
636  

               
604  

             
6,360  

             
6,042  

C & I Prescriptive 

DCV - w/CO2 Sensor 
- Exercise Centers - 
RF 

           
8,265  

           
7,852  

           
82,650  

           
78,518  

           
8,265  

           
7,852  

           
82,650  

           
78,518  

C & I Prescriptive 

DCV - w/CO2 Sensor 
- Post-Sec Classrooms 
- RF 

         
20,674  

         
19,641  

         
206,744  

         
196,407  

         
20,674  

         
19,641  

         
206,744  

         
196,407  

C & I Prescriptive 

DCV-Office-RTU/MUA 
- NC - <=2499 sq ft-
w/o plan 

           
4,548  

           
3,638  

           
45,479  

           
36,383  

           
4,548  

           
3,638  

           
45,479  

           
36,383  

C & I Prescriptive 

DCV-Office-RTU/MUA 
- NC - >=2500 sq ft-
w/o plan 

         
16,711  

         
13,369  

         
167,111  

         
133,689  

         
16,711  

         
13,369  

         
167,111  

         
133,689  

C & I Prescriptive 

DCV-Office-RTU/MUA 
- RF - <2499 sq ft-
w/o plan 

           
4,038  

           
3,836  

           
40,376  

           
38,357  

           
4,038  

           
3,836  

           
40,376  

           
38,357  

C & I Prescriptive 

DCV-Office-RTU/MUA 
- RF - >=2500 sq ft-
w/o plan 

           
4,532  

           
4,305  

           
45,316  

           
43,050  

           
4,532  

           
4,305  

           
45,316  

           
43,051  
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C & I Prescriptive 

DCV-Retail-RTU/MUA 
- NC - <=4999 sq ft-
w/o plan 

           
6,511  

           
5,209  

           
65,111  

           
52,089  

           
6,511  

           
5,209  

           
65,111  

           
52,089  

C & I Prescriptive 

DCV-Retail-RTU/MUA 
- NC - => 5000 sq ft-
w/o plan 

      
105,214  

         
84,171  

     
1,052,143  

         
841,715  

      
105,214  

         
84,171  

     
1,052,144  

         
841,715  

C & I Prescriptive 

DCV-Retail-RTU/MUA 
- RF - <4999 sq ft-
w/o plan 

         
26,452  

         
25,130  

         
264,522  

         
251,296  

         
26,452  

         
25,130  

         
264,522  

         
251,296  

C & I Prescriptive 

DCV-Retail-RTU/MUA 
- RF - => 5000 sq ft-
w/o plan 

      
280,765  

      
266,727  

     
2,807,653  

     
2,667,270  

      
280,765  

      
266,727  

     
2,807,653  

     
2,667,270  

C & I Prescriptive 
Dishwasher - Rack 
Conveyor Multi HT 

           
8,196  

           
5,983  

         
163,920  

         
119,662  

           
8,196  

           
5,983  

         
163,920  

         
119,662  

C & I Prescriptive 
Dishwasher - Rack 
Conveyor Multi LT 

           
2,383  

           
1,740  

           
47,660  

           
34,792  

           
2,383  

           
1,740  

           
47,660  

           
34,792  

C & I Prescriptive 
Dishwasher - Rack 
Conveyor Single HT 

           
2,160  

           
1,577  

           
43,200  

           
31,536  

           
2,160  

           
1,577  

           
43,200  

           
31,536  

C & I Prescriptive 

Dishwasher - 
Stationary Rack Door 
Type HT 

           
1,780  

           
1,424  

           
26,700  

           
21,360  

           
1,780  

           
1,424  

           
26,700  

           
21,360  

C & I Prescriptive Energy Star Fryer 
      

166,144  
      

132,915  
     

1,993,728  
     

1,594,982  
      

166,144  
      

132,915  
     

1,993,728  
     

1,594,982  

C & I Prescriptive 
Energy Star Steam 
Cooker 

         
26,667  

         
21,334  

         
320,004  

         
256,003  

         
26,667  

         
21,334  

         
320,004  

         
256,003  

C & I Prescriptive 

ERV 02 - 55% N/E 
MURB,Healthcare,Nur
sing- Sta 

         
65,305  

         
62,040  

         
914,275  

         
868,561  

         
65,011  

         
61,761  

         
910,161  

         
864,653  

C & I Prescriptive 

ERV 03 - 65% N/E 
MURB,Healthcare,Nur
sing- Int 

      
116,253  

      
110,440  

     
1,627,544  

     
1,546,166  

      
115,730  

      
109,943  

     
1,620,220  

     
1,539,209  

C & I Prescriptive 

ERV 04 - 65% N/E 
MURB,Healthcare,Nur
sing- Sta 

         
16,700  

         
15,865  

         
233,794  

         
222,105  

         
16,624  

         
15,793  

         
232,742  

         
221,105  

C & I Prescriptive 

ERV 05 - 75% N/E 
MURB,Healthcare,Nur
sing- Int 

      
166,780  

      
158,441  

     
2,334,919  

     
2,218,173  

      
166,029  

      
157,728  

     
2,324,411  

     
2,208,191  

C & I Prescriptive 
ERV 1 - MURB In-
Suite - Standalone 

      
411,448  

      
390,875  

     
5,760,266  

     
5,472,253  

      
409,596  

      
389,116  

     
5,734,345  

     
5,447,628  

C & I Prescriptive 

ERV 1 - 
MURB,Healthcare,Nur
sing- Integrated 

         
50,132  

         
47,625  

         
701,848  

         
666,756  

         
49,906  

         
47,411  

         
698,690  

         
663,755  
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C & I Prescriptive 

ERV 1 - 
MURB,Healthcare,Nur
sing- Standalone 

         
32,868  

         
31,225  

         
460,152  

         
437,144  

         
32,720  

         
31,084  

         
458,081  

         
435,177  

C & I Prescriptive 

ERV 11 - 55% N/E 
Hotel, Restaurant, 
Retail - Int 

         
34,750  

         
33,013  

         
486,500  

         
462,175  

         
34,594  

         
32,864  

         
484,311  

         
460,095  

C & I Prescriptive 

ERV 13 - 65% N/E 
Hotel, Restaurant, 
Retail- Int 

         
21,528  

         
20,452  

         
301,392  

         
286,322  

         
21,431  

         
20,360  

         
300,036  

         
285,034  

C & I Prescriptive 

ERV 14 - 65% N/E 
Hotel, Restaurant, 
Retail- Sta 

           
3,606  

           
3,426  

           
50,490  

           
47,965  

           
3,590  

           
3,411  

           
50,262  

           
47,749  

C & I Prescriptive 

ERV 15 - 75% N/E 
Hotel, Restaurant, 
Retail- Int 

         
62,046  

         
58,944  

         
868,644  

         
825,212  

         
61,767  

         
58,678  

         
864,735  

         
821,498  

C & I Prescriptive 

ERV 16 - 75% N/E 
Hotel, Restaurant, 
Retail- Sta 

           
1,494  

           
1,419  

           
20,912  

           
19,866  

           
1,487  

           
1,413  

           
20,818  

           
19,777  

C & I Prescriptive 

ERV 2 - 
Hotel,Restaurant,Reta
il- Integrated 

         
35,181  

         
33,422  

         
492,531  

         
467,905  

         
35,022  

         
33,271  

         
490,315  

         
465,799  

C & I Prescriptive 

ERV 2 - 
Hotel,Restaurant,Reta
il- Standalone 

           
9,134  

           
8,677  

         
127,873  

         
121,479  

           
9,093  

           
8,638  

         
127,297  

         
120,932  

C & I Prescriptive 

ERV 21 - 55% N/E 
Office, Whse, Ed & 
Other- Int 

         
11,944  

         
11,347  

         
167,213  

         
158,853  

         
11,890  

         
11,296  

         
166,461  

         
158,138  

C & I Prescriptive 

ERV 22 - 55% N/E 
Office, Whse, Ed & 
Other- Sta 

           
1,380  

           
1,311  

           
19,313  

           
18,347  

           
1,373  

           
1,305  

           
19,226  

           
18,265  

C & I Prescriptive 

ERV 23 - 65% N/E 
Office, Whse, Ed & 
Other- Int 

         
58,434  

         
55,512  

         
818,070  

         
777,167  

         
58,171  

         
55,262  

         
814,389  

         
773,670  

C & I Prescriptive 

ERV 24 - 65% N/E 
Office, Whse, Ed & 
Other- Sta 

      
216,504  

      
205,679  

     
3,031,057  

     
2,879,504  

      
215,530  

      
204,753  

     
3,017,417  

     
2,866,546  

C & I Prescriptive 

ERV 25 - 75% N/E 
Office, Whse, Ed & 
Other- Int 

         
28,236  

         
26,824  

         
395,308  

         
375,542  

         
28,109  

         
26,704  

         
393,529  

         
373,852  

C & I Prescriptive 

ERV 26 - 75% N/E 
Office, Whse, Ed & 
Other- Sta 

           
9,800  

           
9,310  

         
137,200  

         
130,340  

           
9,756  

           
9,268  

         
136,583  

         
129,753  
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C & I Prescriptive 

ERV 27 - 85% N/E 
Office, Whse, Ed & 
Other- Int 

           
6,208  

           
5,897  

           
86,909  

           
82,563  

           
6,180  

           
5,871  

           
86,517  

           
82,192  

C & I Prescriptive 

ERV 28 - 85% N/E 
Office, Whse, Ed & 
Other- Sta 

         
16,263  

         
15,450  

         
227,681  

         
216,297  

         
16,190  

         
15,380  

         
226,656  

         
215,323  

C & I Prescriptive 

ERV 3 - Off,Whse,Ed 
& All Other Comm - 
Integrated 

         
83,976  

         
79,777  

     
1,175,662  

     
1,116,879  

         
83,598  

         
79,418  

     
1,170,372  

     
1,111,853  

C & I Prescriptive 

ERV 3 - Off,Whse,Ed 
& All Other Comm -
Standalone 

         
25,403  

         
24,133  

         
355,643  

         
337,860  

         
25,289  

         
24,024  

         
354,042  

         
336,340  

C & I Prescriptive 
ERV 33 - 65% N/E 
MURB In-Suite - Int 

         
26,560  

         
25,232  

         
371,840  

         
353,248  

         
26,440  

         
25,118  

         
370,167  

         
351,658  

C & I Prescriptive 
ERV 34 - 65% N/E 
MURB In-Suite - Sta 

      
287,957  

      
273,559  

     
4,031,396  

     
3,829,827  

      
286,661  

      
272,328  

     
4,013,255  

     
3,812,592  

C & I Prescriptive 

ERV 41 - 65% 
MURB,Healthcare,Nur
sing - Existing 

         
11,013  

         
10,463  

         
154,188  

         
146,479  

         
10,964  

         
10,416  

         
153,494  

         
145,819  

C & I Prescriptive 

ERV 42 - 75% 
MURB,Healthcare,Nur
sing - Existing 

      
486,526  

      
462,200  

     
6,811,371  

     
6,470,802  

      
484,337  

      
460,120  

     
6,780,720  

     
6,441,684  

C & I Prescriptive 

ERV 43 - 85% 
MURB,Healthcare,Nur
sing - Existing 

         
71,688  

         
68,104  

     
1,003,632  

         
953,450  

         
71,365  

         
67,797  

         
999,116  

         
949,160  

C & I Prescriptive 

ERV 52 - 75% 
Hotel,Restaurant,Reta
il - Existing 

           
1,876  

           
1,782  

           
26,264  

           
24,951  

           
1,868  

           
1,774  

           
26,146  

           
24,839  

C & I Prescriptive 

ERV 61 - 65% Office, 
Whse, School - 
Existing 

         
11,319  

         
10,753  

         
158,466  

         
150,543  

         
11,268  

         
10,705  

         
157,753  

         
149,865  

C & I Prescriptive 

ERV 62 - 75% Office, 
Whse, School - 
Existing 

         
14,267  

         
13,554  

         
199,744  

         
189,756  

         
14,203  

         
13,493  

         
198,845  

         
188,903  

C & I Prescriptive 

ERV 63 - 85% Office, 
Whse, School - 
Existing 

           
2,146  

           
2,039  

           
30,049  

           
28,546  

           
2,137  

           
2,030  

           
29,914  

           
28,418  

C & I Prescriptive 
Furnace -Condensing 
- High Efficiency - R 

         
54,226  

         
44,736  

         
976,067  

         
805,256  

         
54,226  

         
44,736  

         
976,067  

         
805,256  

C & I Prescriptive 
Furnace -Condensing-
High Efficiency- NC 

           
6,878  

           
5,674  

         
123,807  

         
102,141  

           
6,878  

           
5,674  

         
123,807  

         
102,141  
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C & I Prescriptive 

HRV 01 - 55% N/E 
MURB,Healthcare,Nur
sing- Int 

         
53,882  

         
51,188  

         
754,344  

         
716,627  

         
53,882  

         
51,188  

         
754,344  

         
716,627  

C & I Prescriptive 

HRV 02 - 55% N/E 
MURB,Healthcare,Nur
sing- Sta 

           
2,073  

           
1,969  

           
29,018  

           
27,567  

           
2,073  

           
1,969  

           
29,018  

           
27,567  

C & I Prescriptive 

HRV 04 - 65% N/E 
MURB,Healthcare,Nur
sing- Sta 

           
1,490  

           
1,416  

           
20,860  

           
19,817  

           
1,490  

           
1,416  

           
20,860  

           
19,817  

C & I Prescriptive 

HRV 05 - 75% N/E 
MURB,Healthcare,Nur
sing- Int 

         
18,464  

         
17,541  

         
258,496  

         
245,571  

         
18,464  

         
17,541  

         
258,496  

         
245,571  

C & I Prescriptive 

HRV 07 - 85% N/E 
MURB,Healthcare,Nur
sing- Int 

           
5,232  

           
4,970  

           
73,248  

           
69,586  

           
5,232  

           
4,970  

           
73,248  

           
69,586  

C & I Prescriptive 

HRV 1 - 
MURB,Healthcare,Nur
sing- Standalone 

           
3,085  

           
2,931  

           
43,190  

           
41,031  

           
3,085  

           
2,931  

           
43,190  

           
41,031  

C & I Prescriptive 

HRV 12 - 55% N/E 
Hotel, Restaurant, 
Retail - Sta 

           
1,222  

           
1,161  

           
17,108  

           
16,253  

           
1,222  

           
1,161  

           
17,108  

           
16,253  

C & I Prescriptive 

HRV 13 - 65% N/E 
Hotel, Restaurant, 
Retail - Int 

               
239  

               
227  

             
3,347  

             
3,180  

               
239  

               
227  

             
3,347  

             
3,180  

C & I Prescriptive 

HRV 14 - 65% N/E 
Hotel, Restaurant, 
Retail - Sta 

         
27,703  

         
26,318  

         
387,838  

         
368,446  

         
27,703  

         
26,318  

         
387,838  

         
368,446  

C & I Prescriptive 

HRV 2 - 
Hotel,Restaurant,Reta
il,Rec - Integrated 

           
1,390  

           
1,321  

           
19,460  

           
18,487  

           
1,390  

           
1,321  

           
19,460  

           
18,487  

C & I Prescriptive 

HRV 22 - 55% N/E 
Office, Whse, Ed & 
Other - Sta 

               
122  

               
115  

             
1,701  

             
1,616  

               
122  

               
115  

             
1,701  

             
1,616  

C & I Prescriptive 

HRV 23 - 65% N/E 
Office, Whse, Ed & 
Other - Int 

         
12,585  

         
11,955  

         
176,184  

         
167,375  

         
12,585  

         
11,955  

         
176,184  

         
167,375  

C & I Prescriptive 

HRV 24 - 65% N/E 
Office, Whse, Ed & 
Other - Sta 

         
12,419  

         
11,798  

         
173,867  

         
165,173  

         
12,419  

         
11,798  

         
173,867  

         
165,173  

C & I Prescriptive 

HRV 25 - 75% N/E 
Office, Whse, Ed & 
Other - Int 

               
240  

               
228  

             
3,358  

             
3,190  

               
240  

               
228  

             
3,358  

             
3,190  
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Program Measure 

Tracked Verified 

Annual Cumulative Annual Cumulative 

Gross Net Gross Net Gross Net Gross Net 

C & I Prescriptive 

HRV 26 - 75% N/E 
Office, Whse, Ed & 
Other - Sta 

           
1,156  

           
1,098  

           
16,187  

           
15,377  

           
1,156  

           
1,098  

           
16,187  

           
15,377  

C & I Prescriptive 

HRV 3 - 
Off,Whse,Man,Ed,Oth
er Comm - Integrated 

           
8,900  

           
8,455  

         
124,600  

         
118,370  

           
8,900  

           
8,455  

         
124,600  

         
118,370  

C & I Prescriptive 

HRV 3 - 
Off,Whse,Man,Ed,Oth
er Comm - 
Standalone 

           
5,933  

           
5,636  

           
83,058  

           
78,905  

           
5,933  

           
5,636  

           
83,058  

           
78,905  

C & I Prescriptive 
HRV 33 - 65% N/E 
MURB In-Suite - Int 

         
78,070  

         
74,167  

     
1,092,980  

     
1,038,331  

         
78,070  

         
74,167  

     
1,092,980  

     
1,038,331  

C & I Prescriptive 

HRV 51 - 65% 
Hotel,Restaurant,Reta
il - Existing 

           
6,490  

           
6,166  

           
90,863  

           
86,320  

           
6,490  

           
6,166  

           
90,863  

           
86,320  

C & I Prescriptive 

HRV 61 - 65% Office, 
Whse, School - 
Existing 

         
13,271  

         
12,607  

         
185,792  

         
176,503  

         
13,271  

         
12,607  

         
185,792  

         
176,503  

C & I Prescriptive 

HRV 62 - 75% Office, 
Whse, School - 
Existing 

                 
78  

                 
74  

             
1,085  

             
1,031  

                 
78  

                 
74  

             
1,085  

             
1,031  

C & I Prescriptive 
HRV 71 - 65% MURB 
In-Suite - Existing 

           
2,413  

           
2,292  

           
33,779  

           
32,090  

           
2,413  

           
2,292  

           
33,779  

           
32,090  

C & I Prescriptive 
Infrared Heating 1-
Stage - NC 

      
516,761  

      
346,230  

     
8,784,939  

     
5,885,909  

      
530,559  

      
355,474  

     
9,019,497  

     
6,043,063  

C & I Prescriptive 
Infrared Heating 1-
Stage - RF 

      
206,115  

      
138,097  

     
3,503,947  

     
2,347,644  

      
211,618  

      
141,784  

     
3,597,502  

     
2,410,326  

C & I Prescriptive 
Infrared Heating 2-
Stage - NC 

      
214,424  

      
143,664  

     
3,645,208  

     
2,442,289  

      
220,149  

      
147,500  

     
3,742,535  

     
2,507,498  

C & I Prescriptive 
Infrared Heating 2-
Stage - RF 

      
111,678  

         
74,824  

     
1,898,518  

     
1,272,007  

      
114,659  

         
76,822  

     
1,949,208  

     
1,305,969  

C & I Prescriptive 
MUA 01- MURB&LTC - 
Constant Speed 

           
8,708  

           
8,272  

         
174,151  

         
165,443  

           
8,708  

           
8,272  

         
174,151  

         
165,443  

C & I Prescriptive 
MUA 02- MURB&LTC - 
2 Speed 

         
18,424  

         
17,503  

         
368,480  

         
350,056  

         
18,424  

         
17,503  

         
368,480  

         
350,056  

C & I Prescriptive 
MUA 03- MURB&LTC - 
VFD 

         
71,928  

         
68,332  

     
1,438,560  

     
1,366,632  

         
71,928  

         
68,332  

     
1,438,560  

     
1,366,632  

C & I Prescriptive 
MUA 04- Other Comm 
- Constant Speed 

           
7,761  

           
7,373  

         
155,214  

         
147,453  

           
7,761  

           
7,373  

         
155,214  

         
147,453  

C & I Prescriptive 
MUA 05- Other Comm 
- 2 Speed 

         
29,280  

         
27,816  

         
585,600  

         
556,320  

         
29,280  

         
27,816  

         
585,600  

         
556,320  
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Program Measure 

Tracked Verified 

Annual Cumulative Annual Cumulative 

Gross Net Gross Net Gross Net Gross Net 

C & I Prescriptive 
MUA 06 - Other 
Comm - VFD 

      
133,726  

      
127,040  

     
2,674,525  

     
2,540,799  

      
133,726  

      
127,040  

     
2,674,525  

     
2,540,799  

C & I Prescriptive 
Ozone WE =< 60 lbs 
cap 

      
168,663  

      
155,170  

     
2,529,940  

     
2,327,545  

      
168,663  

      
155,170  

     
2,529,940  

     
2,327,545  

C & I Prescriptive 
Under-Fired Broiler - 
3ft 

           
2,511  

           
2,009  

           
30,132  

           
24,106  

           
2,511  

           
2,009  

           
30,132  

           
24,106  

C & I Prescriptive 
Under-Fired Broiler - 
4ft 

           
3,347  

           
2,678  

           
40,164  

           
32,131  

           
3,347  

           
2,678  

           
40,164  

           
32,131  

C & I Prescriptive 
Under-Fired Broiler - 
5ft 

           
8,368  

           
6,694  

         
100,416  

           
80,333  

           
8,368  

           
6,694  

         
100,416  

           
80,333  

C & I Prescriptive Unit Heater - NC 
           

3,197  
           

3,197  
           

57,542  
           

57,542  
           

3,197  
           

3,197  
           

57,542  
           

57,542  

C & I Prescriptive Unit Heater - R 
           

1,578  
           

1,578  
           

28,404  
           

28,404  
           

1,578  
           

1,578  
           

28,404  
           

28,404  
Furnace End-of-
Life 

Furnace End of Life - 
LISF 

         
24,570  

         
24,570  

         
442,260  

         
442,260  

         
24,570  

         
24,570  

         
442,260  

         
442,260  

Home 
Weatherization 

Basic-Faucet Aerator-
Bath 

               
595  

               
589  

             
5,952  

             
5,892  

               
595  

               
589  

             
5,952  

             
5,892  

Home 
Weatherization 

Basic-Faucet Aerator-
Kitchen 

           
1,052  

           
1,041  

           
10,520  

           
10,414  

           
1,052  

           
1,041  

           
10,520  

           
10,414  

Home 
Weatherization 

Basic-Pipe Insulation 
- 2m 

           
3,228  

           
3,196  

           
48,419  

           
47,935  

           
3,251  

           
3,219  

           
48,767  

           
48,279  

Home 
Weatherization 

Basic-Showerhead-
1.25 gpm existing 2.5 

           
2,228  

           
2,206  

           
22,278  

           
22,055  

          
2,228  

           
2,206     22,278  

           
22,055  

Home 
Weatherization 

Basic-Thermostat-
Programmable 

           
1,242  

           
1,230  

           
18,630  

           
18,444  

           
1,242  

           
1,230  

           
18,630  

           
18,444  

Indigenous 
Basic-Faucet Aerator-
Bath 

                 
58  

                 
57  

                 
576  

                 
570  

                 
58  

                 
57  

                 
576  

                 
570  

Indigenous 
Basic-Faucet Aerator-
Kitchen 

               
173  

               
172  

             
1,734  

             
1,717  

               
173  

               
172  

             
1,734  

             
1,717  

Indigenous 
Basic-Pipe Insulation 
- 2m 

               
302  

               
299  

             
4,528  

             
4,483  

               
302  

               
299  

             
4,528  

             
4,483  

Indigenous 
Basic-Showerhead-
1.25 gpm existing 2.5 

               
282  

               
279  

             
2,820  

             
2,792  

               
282  

               
279  

             
2,820  

             
2,792  

Multi-Family 

Condensing Boiler SH 
- up to 299 MBtu/hr 
LIMF 

         
71,034  

         
67,483  

     
1,775,862  

     
1,687,069  

         
71,034  

         
67,483  

     
1,775,862  

     
1,687,069  

Multi-Family 

Condensing Boiler SH 
<=299 MBtu/hr-NC 
BP2016 

         
16,946  

         
16,099  

         
423,649  

         
402,467  

         
16,946  

         
16,099  

         
423,649  

         
402,467  
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Program Measure 

Tracked Verified 

Annual Cumulative Annual Cumulative 

Gross Net Gross Net Gross Net Gross Net 

Multi-Family 

Condensing Boiler SH 
<=299 MBtu/hr-NC 
LIMF BP2017 

           
4,891  

           
4,647  

         
122,280  

         
116,166  

           
4,891  

           
4,647  

         
122,280  

         
116,166  

Multi-Family 

Condensing Boiler SH 
=> 1,000 MBtu/hr- 
LIMF - R 

         
56,160  

         
53,352  

     
1,404,000  

     
1,333,800  

         
56,160  

         
53,352  

     
1,404,000  

     
1,333,800  

Multi-Family 

Condensing Boiler 
SH- 300 - 999 
MBtu/hr LIMF- R 

         
40,009  

         
38,008  

     
1,000,220  

         
950,209  

         
40,009  

         
38,008  

     
1,000,220  

         
950,209  

Multi-Family 

Condensing Boiler 
SH- 300 - 999 
MBtu/hr LIMFMR - R 

      
138,362  

      
131,444  

     
3,459,040  

     
3,286,088  

      
138,362  

      
131,444  

     
3,459,040  

     
3,286,088  

Multi-Family 

Condensing Boiler SH 
-300 to 999 MBtu/hr 
BP2016 

           
4,150  

           
3,942  

         
103,740  

           
98,553  

           
4,150  

           
3,942  

         
103,740  

           
98,553  

Multi-Family 

Condensing Boiler WH 
- 300-999 MBtu/hr- R 
LIMF 

         
35,699  

         
33,914  

         
892,474  

         
847,850  

         
35,699  

         
33,914  

         
892,474  

         
847,850  

Multi-Family 

Condensing Boiler WH 
- 300-999 MBtu/hr- R 
LIMFMR 

           
5,865  

           
5,572  

         
146,633  

         
139,301  

           
5,865  

           
5,572  

         
146,633  

         
139,301  

Multi-Family 

Condensing Boiler WH 
- up to 299 MBtu/hr 
LIMF 

         
17,237  

         
16,376  

         
430,935  

         
409,388  

         
17,237  

         
16,376  

         
430,935  

         
409,388  

Multi-Family 

Condensing Boiler WH 
- up to 299 MBtu/hr 
LIMFMR 

           
7,952  

           
7,554  

         
198,801  

         
188,861  

           
7,952  

           
7,554  

         
198,801  

         
188,861  

Multi-Family 

Condensing Boiler WH 
=> 1,000 MBtu/hr- R 
LIMF 

         
12,880  

         
12,236  

         
322,000  

         
305,900  

         
12,880  

         
12,236  

         
322,000  

         
305,900  

Multi-Family 

Condensing Boiler WH 
=> 1,000 MBtu/hr- R 
LIMFMR 

         
16,487  

         
15,663  

         
412,175  

         
391,566  

         
16,487  

         
15,663  

         
412,175  

         
391,566  

Multi-Family 

Condensing Gas 
Storage Water Heater 
- High LIMF 

           
8,787  

           
8,348  

         
131,810  

         
125,220  

           
8,787  

           
8,348  

         
131,810  

         
125,220  

Multi-Family 

Condensing Gas 
Storage Water Heater 
- High LIMFMR 

           
2,471  

           
2,348  

           
37,071  

           
35,217  

           
2,471  

           
2,348  

           
37,071  

           
35,217  

Multi-Family 

Condensing Gas 
Tankless Water 
Heater - High - LIMF 

           
3,918  

           
3,839  

           
78,350  

           
76,783  

           
3,918  

           
3,839  

           
78,350  

           
76,783  
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Program Measure 

Tracked Verified 

Annual Cumulative Annual Cumulative 

Gross Net Gross Net Gross Net Gross Net 

Multi-Family 

DCV - w/CO2 Sensor 
- Care Facilities - 
LIMF - RF 

               
636  

               
604  

             
6,360  

             
6,042  

               
636  

               
604  

             
6,360  

             
6,042  

Multi-Family 

Furnace -Condensing 
- High Efficiency - R 
LIMF 

               
311  

               
257  

             
5,598  

             
4,618  

               
311  

               
257  

             
5,598  

             
4,618  

Multi-Family 

HRV 04 - 65% N/E 
MURB,Healthcare,Nur
sing- Sta LIMF 

           
6,985  

           
6,636  

           
97,790  

           
92,901  

           
6,985  

           
6,636  

           
97,790  

           
92,901  

Multi-Family 

MUA 01- MURB&LTC - 
Constant Speed - 
LIMF 

           
3,079  

           
2,925  

           
61,573  

           
58,494  

           
3,079  

           
2,925  

           
61,573  

           
58,494  

Multi-Family 
MUA 02- MURB&LTC - 
2 Speed - LIMF 

         
23,309  

         
22,144  

         
466,186  

         
442,877  

         
23,309  

         
22,144  

         
466,186  

         
442,877  

Multi-Family 
MUA 03- MURB&LTC - 
VFD - LIMF 

      
463,200  

      
440,040  

     
9,264,000  

     
8,800,800  

      
463,200  

      
440,040  

     
9,264,000  

     
8,800,800  

Multi-Family Unit Heater - R - LIMF 
         

22,447  
         

22,447  
         

404,047  
         

404,047  
         

22,447  
         

22,447  
         

404,047  
         

404,047  
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Savings Verification Discrepancies 
Table 152. Enbridge measure verification discrepancies 

Program Measure Issue Resolution 

Tracked 
Cumulative 

Gross 
Savings 

Tracked 
Cumulative 
Net Savings 

Verified 
Cumulative 

Gross 
Savings 

Verified 
Cumulative 
Net Savings 

C&I 
Prescriptive 
- Large 

DCKV 10001 - 
15000 CFM  Cx 
Campaign x - NC 

Utility applied different gross 
realization rate than was found in 
C&I Prescriptive Verification Study. - 

                                                       
262,935  

                                                   
249,788  

                                                        
270,139  

                                                    
256,632  

C & I 
Prescriptive 
- Large 

DCKV 10001 - 
15000 CFM  Cx 
Offer 

Utility applied different gross 
realization rate than was found in 
C&I Prescriptive Verification Study. - 

                                                       
525,870  

                                                   
499,577  

                                                        
540,279  

                                                    
513,265  

C & I 
Prescriptive 
- Large 

DCKV 5001 - 
10000 CFM Cx 
Campaign x 

Utility applied different gross 
realization rate than was found in 
C&I Prescriptive Verification Study. - 

                                                       
788,775  

                                                   
749,336  

                                                        
810,387  

                                                    
769,868  

C & I 
Prescriptive 
- Large 

DCKV 5001 - 
10000 CFM Cx 
Offer 

Utility applied different gross 
realization rate than was found in 
C&I Prescriptive Verification Study. - 

                                                    
1,104,285  

                                                
1,049,071  

                                                     
1,134,542  

                                                 
1,077,815  

C & I 
Prescriptive 
- Large 

DCKV up to 5000 
CFM Cx 
Campaign 

Utility applied different gross 
realization rate than was found in 
C&I Prescriptive Verification Study. - 

                                                       
252,420  

                                                   
239,799  

                                                        
259,336  

                                                    
246,369  

C & I 
Prescriptive 
- Large 

DCKV up to 5000 
CFM Cx Offer 

Utility applied different gross 
realization rate than was found in 
C&I Prescriptive Verification Study. - 

                                                       
378,630  

                                                   
359,699  

                                                        
389,004  

                                                    
369,554  

C & I 
Prescriptive 
- Large 

DCKV up to 5000 
CFM Cx Offer - 
NC 

Utility applied different gross 
realization rate than was found in 
C&I Prescriptive Verification Study. - 

                                                          
63,105  

                                                      
59,950  

                                                           
64,834  

                                                       
61,592  

C & I 
Prescriptive 
- Large 

DCV Single Zone 
Office with NO 
Maintenance Cx 
Offer 

Utility applied different gross 
realization rate than was found in 
C&I Prescriptive Verification Study. - 

                                                          
20,832  

                                                      
19,790  

                                                           
21,694  

                                                       
20,610  

C & I 
Prescriptive 
- Large 

DCV Single Zone 
Retail with 
Maintenance Cx 
Offer 

Utility applied different gross 
realization rate than was found in 
C&I Prescriptive Verification Study. - 

                                                    
2,005,080  

                                                
1,904,826  

                                                     
2,088,090  

                                                 
1,983,686  

C & I 
Prescriptive 
- Large 

DCV Single Zone 
Retail with NO 
Maintenance Cx 
Offer 

Utility applied different gross 
realization rate than was found in 
C&I Prescriptive Verification Study. - 

                                                       
423,360  

                                                   
402,192  

                                                        
440,887  

                                                    
418,843  

C & I 
Prescriptive 
- Large 

Ind Infrared 
Single Stage 
165,000 -
300,000 Cx Offer 

Utility applied different gross 
realization rate than was found in 
C&I Prescriptive Verification Study. - 

                                                       
195,500  

                                                   
130,985  

                                                        
200,739  

                                                    
134,495  
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C & I 
Prescriptive 
- Large 

Ind Infrared 
Single Stage 
50,000-164,999 
Cx Offer 

Utility applied different gross 
realization rate than was found in 
C&I Prescriptive Verification Study. - 

                                                       
218,569  

                                                   
146,441  

                                                        
224,427  

                                                    
150,366  

C & I 
Prescriptive 
- Large 

Infrared 2-Stage 
165,000 -
300,000 Cx Offer 

Utility applied different gross 
realization rate than was found in 
C&I Prescriptive Verification Study. - 

                                                       
440,946  

                                                   
295,434  

                                                        
452,763  

                                                    
303,351  

C & I 
Prescriptive 
- Large 

Infrared 2-Stage 
165,000-300,000 
Cx Offer 

Utility applied different gross 
realization rate than was found in 
C&I Prescriptive Verification Study. - 

                                                    
1,780,487  

                                                
1,192,926  

                                                     
1,828,204  

                                                 
1,224,896  

C & I 
Prescriptive 
- Large 

Infrared 2-Stage 
50,000-164,999 
Cx Offer 

Utility applied different gross 
realization rate than was found in 
C&I Prescriptive Verification Study. - 

                                                          
89,080  

                                                      
59,684  

                                                           
91,467  

                                                       
61,283  

C & I 
Prescriptive 
- Large 

Infrared Single 
Stage 0-49,999 
Cx Offer 

Utility applied different gross 
realization rate than was found in 
C&I Prescriptive Verification Study. - 

                                                       
258,060  

                                                   
172,900  

                                                        
264,976  

                                                    
177,534  

C & I 
Prescriptive 
- Large 

Infrared Single 
Stage 165,000 -
300,000 Cx Offer 

Utility applied different gross 
realization rate than was found in 
C&I Prescriptive Verification Study. - 

                                                       
583,568  

                                                   
390,990  

                                                        
599,207  

                                                    
401,469  

C & I 
Prescriptive 
- Large 

Infrared Single 
Stage 50,000-
164,999 Cx Offer 

Utility applied different gross 
realization rate than was found in 
C&I Prescriptive Verification Study. - 

                                                       
439,875  

                                                   
294,716  

                                                        
451,664  

                                                    
302,615  

C & I 
Prescriptive 
- Small 

DCKV 10001 - 
15000 CFM  Cx 
Campaign x 

Utility applied different gross 
realization rate than was found in 
C&I Prescriptive Verification Study. - 

                                                       
525,870  

                                                   
499,577  

                                                        
540,279  

                                                    
513,265  

C & I 
Prescriptive 
- Small 

DCKV 10001 - 
15000 CFM  Cx 
Offer 

Utility applied different gross 
realization rate than was found in 
C&I Prescriptive Verification Study. - 

                                                       
788,805  

                                                   
749,365  

                                                        
810,418  

                                                    
769,897  

C & I 
Prescriptive 
- Small 

DCKV 5001 - 
10000 CFM Cx 
Campaign x 

Utility applied different gross 
realization rate than was found in 
C&I Prescriptive Verification Study. - 

                                                    
1,893,060  

                                                
1,798,407  

                                                     
1,944,930  

                                                 
1,847,683  

C & I 
Prescriptive 
- Small 

DCKV 5001 - 
10000 CFM Cx 
Offer 

Utility applied different gross 
realization rate than was found in 
C&I Prescriptive Verification Study. - 

                                                    
2,524,080  

                                                
2,397,876  

                                                     
2,593,240  

                                                 
2,463,578  

C & I 
Prescriptive 
- Small 

DCKV up to 5000 
CFM Cx 
Campaign 

Utility applied different gross 
realization rate than was found in 
C&I Prescriptive Verification Study. - 

                                                       
441,735  

                                                   
419,648  

                                                        
453,839  

                                                    
431,147  

C & I 
Prescriptive 
- Small 

DCKV up to 5000 
CFM Cx Offer 

Utility applied different gross 
realization rate than was found in 
C&I Prescriptive Verification Study. - 

                                                       
883,470  

                                                   
839,297  

                                                        
907,677  

                                                    
862,293  

C & I 
Prescriptive 
- Small 

DCKV up to 5000 
CFM Cx Offer - 
NC 

Utility applied different gross 
realization rate than was found in 
C&I Prescriptive Verification Study. - 

                                                          
63,105  

                                                      
59,950  

                                                           
64,834  

                                                       
61,592  

C & I 
Prescriptive 
- Small 

DCV Single Zone 
Retail with 
Maintenance Cx 
Offer 

Utility applied different gross 
realization rate than was found in 
C&I Prescriptive Verification Study. - 

                                                       
297,669  

                                                   
282,786  

                                                        
309,993  

                                                    
294,493  
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C & I 
Prescriptive 
- Small 

DCV Single Zone 
Retail with 
Maintenance Cx 
Offer - NC 

Utility applied different gross 
realization rate than was found in 
C&I Prescriptive Verification Study. - 

                                                       
444,787  

                                                   
355,829  

                                                        
463,201  

                                                    
370,561  

C & I 
Prescriptive 
- Small 

DCV Single Zone 
Retail with NO 
Maintenance Cx 
Offer 

Utility applied different gross 
realization rate than was found in 
C&I Prescriptive Verification Study. - 

                                                       
580,454  

                                                   
551,431  

                                                        
604,485  

                                                    
574,261  

C & I 
Prescriptive 
- Small 

DCV Single Zone 
Retail with NO 
Maintenance Cx 
Offer - NC 

Utility applied different gross 
realization rate than was found in 
C&I Prescriptive Verification Study. - 

                                                       
470,400  

                                                   
376,320  

                                                        
489,875  

                                                    
391,900  
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Table 153. Union measure verification discrepancies 

Program Measure Issue Resolution 

Tracked 
Cumulative 

Gross 
Savings 

Tracked 
Cumulative 
Net Savings 

Verified 
Cumulative 

Gross 
Savings 

Verified 
Cumulative 
Net Savings 

C & I 
Prescriptive 

Condensing Boiler SH - 
up to 299 MBtu/hr- R 

Utility applied different gross 
realization rate than was 
found in C&I Prescriptive 
Verification Study. 

-                 
8,775,603  

                
8,336,822  

                
8,921,278  

                
8,475,214  

C & I 
Prescriptive 

Condensing Boiler SH 
<=299 MBtu/hr-NC 
BP2016 

Utility applied different gross 
realization rate than was 
found in C&I Prescriptive 
Verification Study. 

-                 
2,821,866  

                
2,680,772  

                
2,868,709  

                
2,725,273  

C & I 
Prescriptive 

Condensing Boiler SH 
<=299 MBtu/hr-NC 
BP2017 

Utility applied different gross 
realization rate than was 
found in C&I Prescriptive 
Verification Study. 

-                    
514,595  

                   
488,865  

                   
523,137  

                   
496,980  

C & I 
Prescriptive 

Condensing Boiler SH 
=> 1,000 MBtu/hr NC 
BP2016 

Utility applied different gross 
realization rate than was 
found in C&I Prescriptive 
Verification Study. 

-              
18,183,880  

             
17,274,686  

             
18,485,732  

             
17,561,446  

C & I 
Prescriptive 

Condensing Boiler SH 
=> 1,000 MBtu/hr- R 

Utility applied different gross 
realization rate than was 
found in C&I Prescriptive 
Verification Study. 

-              
28,015,780  

             
26,614,991  

             
28,480,842  

             
27,056,800  

C & I 
Prescriptive 

Condensing Boiler SH- 
300 - 999 MBtu/hr- R 

Utility applied different gross 
realization rate than was 
found in C&I Prescriptive 
Verification Study. 

-              
34,129,160  

             
32,422,702  

             
34,695,704  

             
32,960,919  

C & I 
Prescriptive 

Condensing Boiler SH -
300 to 999 MBtu/hr 
BP2016 

Utility applied different gross 
realization rate than was 
found in C&I Prescriptive 
Verification Study. 

-                 
9,272,380  

                
8,808,761  

                
9,426,302  

                
8,954,986  

C & I 
Prescriptive 

Condensing Boiler SH -
300 to 999 MBtu/hr 
BP2017 

Utility applied different gross 
realization rate than was 
found in C&I Prescriptive 
Verification Study. 

-                 
1,659,320  

                
1,576,354  

                
1,686,865  

                
1,602,521  

C & I 
Prescriptive 

Condensing Boiler WH - 
300-999 MBtu/hr- R 

Utility applied different gross 
realization rate than was 
found in C&I Prescriptive 
Verification Study. 

-                 
2,155,892  

                
2,048,098  

                
2,191,680  

                
2,082,096  

C & I 
Prescriptive 

Condensing Boiler WH - 
up to 299 MBtu/hr 

Utility applied different gross 
realization rate than was 
found in C&I Prescriptive 
Verification Study. 

-                 
2,159,816  

                
2,051,825  

                
2,195,668  

                
2,085,885  
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C & I 
Prescriptive 

Condensing Boiler WH 
<= 299 MBtu/hr NC BP 
2016 

Utility applied different gross 
realization rate than was 
found in C&I Prescriptive 
Verification Study. 

-                    
324,047  

                   
307,844  

                   
329,426  

                   
312,954  

C & I 
Prescriptive 

Condensing Boiler WH 
<= 299 MBtu/hr NC BP 
2017 

Utility applied different gross 
realization rate than was 
found in C&I Prescriptive 
Verification Study. 

-                    
312,182  

                   
296,573  

                   
317,364  

                   
301,496  

C & I 
Prescriptive 

Condensing Boiler WH 
=> 1,000 MBtu/hr NC 
BP2016 

Utility applied different gross 
realization rate than was 
found in C&I Prescriptive 
Verification Study. 

-                 
3,296,373  

                
3,131,554  

                
3,351,092  

                
3,183,538  

C & I 
Prescriptive 

Condensing Boiler WH 
=> 1,000 MBtu/hr- R 

Utility applied different gross 
realization rate than was 
found in C&I Prescriptive 
Verification Study. 

-                 
2,073,163  

                
1,969,504  

                
2,107,577  

                
2,002,198  

C & I 
Prescriptive 

Condensing Boiler WH-
300 to 999 MBtu/hr- NC 
BP2016 

Utility applied different gross 
realization rate than was 
found in C&I Prescriptive 
Verification Study. 

-                 
2,108,316  

                
2,002,900  

                
2,143,314  

                
2,036,148  

C & I 
Prescriptive 

ERV 02 - 55% N/E 
MURB,Healthcare,Nursin
g- Sta 

Utility applied different gross 
realization rate than was 
found in C&I Prescriptive 
Verification Study. 

-                    
914,275  

                   
868,561  

                   
910,161  

                   
864,653  

C & I 
Prescriptive 

ERV 03 - 65% N/E 
MURB,Healthcare,Nursin
g- Int 

Utility applied different gross 
realization rate than was 
found in C&I Prescriptive 
Verification Study. 

-                 
1,627,544  

                
1,546,166  

                
1,620,220  

                
1,539,209  

C & I 
Prescriptive 

ERV 04 - 65% N/E 
MURB,Healthcare,Nursin
g- Sta 

Utility applied different gross 
realization rate than was 
found in C&I Prescriptive 
Verification Study. 

-                    
233,794  

                   
222,105  

                   
232,742  

                   
221,105  

C & I 
Prescriptive 

ERV 05 - 75% N/E 
MURB,Healthcare,Nursin
g- Int 

Utility applied different gross 
realization rate than was 
found in C&I Prescriptive 
Verification Study. 

-                 
2,334,919  

                
2,218,173  

                
2,324,411  

                
2,208,191  

C & I 
Prescriptive 

ERV 1 - MURB In-Suite 
- Standalone 

Utility applied different gross 
realization rate than was 
found in C&I Prescriptive 
Verification Study. 

-                 
5,760,266  

                
5,472,253  

                
5,734,345  

                
5,447,628  

C & I 
Prescriptive 

ERV 1 - 
MURB,Healthcare,Nursin
g- Integrated 

Utility applied different gross 
realization rate than was 
found in C&I Prescriptive 
Verification Study. 

-                    
701,848  

                   
666,756  

                   
698,690  

                   
663,755  

C & I 
Prescriptive 

ERV 1 - 
MURB,Healthcare,Nursin
g- Standalone 

Utility applied different gross 
realization rate than was 

-                    
460,152  

                   
437,144  

                   
458,081  

                   
435,177  
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found in C&I Prescriptive 
Verification Study. 

C & I 
Prescriptive 

ERV 11 - 55% N/E 
Hotel, Restaurant, 
Retail - Int 

Utility applied different gross 
realization rate than was 
found in C&I Prescriptive 
Verification Study. 

-                    
486,500  

                   
462,175  

                   
484,311  

                   
460,095  

C & I 
Prescriptive 

ERV 13 - 65% N/E 
Hotel, Restaurant, 
Retail- Int 

Utility applied different gross 
realization rate than was 
found in C&I Prescriptive 
Verification Study. 

-                    
301,392  

                   
286,322  

                   
300,036  

                   
285,034  

C & I 
Prescriptive 

ERV 14 - 65% N/E 
Hotel, Restaurant, 
Retail- Sta 

Utility applied different gross 
realization rate than was 
found in C&I Prescriptive 
Verification Study. 

-                       
50,490  

                      
47,965  

                      
50,262  

                      
47,749  

C & I 
Prescriptive 

ERV 15 - 75% N/E 
Hotel, Restaurant, 
Retail- Int 

Utility applied different gross 
realization rate than was 
found in C&I Prescriptive 
Verification Study. 

-                    
868,644  

                   
825,212  

                   
864,735  

                   
821,498  

C & I 
Prescriptive 

ERV 16 - 75% N/E 
Hotel, Restaurant, 
Retail- Sta 

Utility applied different gross 
realization rate than was 
found in C&I Prescriptive 
Verification Study. 

-                       
20,912  

                      
19,866  

                      
20,818  

                      
19,777  

C & I 
Prescriptive 

ERV 2 - 
Hotel,Restaurant,Retail- 
Integrated 

Utility applied different gross 
realization rate than was 
found in C&I Prescriptive 
Verification Study. 

-                    
492,531  

                   
467,905  

                   
490,315  

                   
465,799  

C & I 
Prescriptive 

ERV 2 - 
Hotel,Restaurant,Retail- 
Standalone 

Utility applied different gross 
realization rate than was 
found in C&I Prescriptive 
Verification Study. 

-                    
127,873  

                   
121,479  

                   
127,297  

                   
120,932  

C & I 
Prescriptive 

ERV 21 - 55% N/E 
Office, Whse, Ed & 
Other- Int 

Utility applied different gross 
realization rate than was 
found in C&I Prescriptive 
Verification Study. 

-                    
167,213  

                   
158,853  

                   
166,461  

                   
158,138  

C & I 
Prescriptive 

ERV 22 - 55% N/E 
Office, Whse, Ed & 
Other- Sta 

Utility applied different gross 
realization rate than was 
found in C&I Prescriptive 
Verification Study. 

-                       
19,313  

                      
18,347  

                      
19,226  

                      
18,265  

C & I 
Prescriptive 

ERV 23 - 65% N/E 
Office, Whse, Ed & 
Other- Int 

Utility applied different gross 
realization rate than was 
found in C&I Prescriptive 
Verification Study. 

-                    
818,070  

                   
777,167  

                   
814,389  

                   
773,670  

C & I 
Prescriptive 

ERV 24 - 65% N/E 
Office, Whse, Ed & 
Other- Sta 

Utility applied different gross 
realization rate than was 
found in C&I Prescriptive 
Verification Study. 

-                 
3,031,057  

                
2,879,504  

                
3,017,417  

                
2,866,546  
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C & I 
Prescriptive 

ERV 25 - 75% N/E 
Office, Whse, Ed & 
Other- Int 

Utility applied different gross 
realization rate than was 
found in C&I Prescriptive 
Verification Study. 

-                    
395,308  

                   
375,542  

                   
393,529  

                   
373,852  

C & I 
Prescriptive 

ERV 26 - 75% N/E 
Office, Whse, Ed & 
Other- Sta 

Utility applied different gross 
realization rate than was 
found in C&I Prescriptive 
Verification Study. 

-                    
137,200  

                   
130,340  

                   
136,583  

                   
129,753  

C & I 
Prescriptive 

ERV 27 - 85% N/E 
Office, Whse, Ed & 
Other- Int 

Utility applied different gross 
realization rate than was 
found in C&I Prescriptive 
Verification Study. 

-                       
86,909  

                      
82,563  

                      
86,517  

                      
82,192  

C & I 
Prescriptive 

ERV 28 - 85% N/E 
Office, Whse, Ed & 
Other- Sta 

Utility applied different gross 
realization rate than was 
found in C&I Prescriptive 
Verification Study. 

-                    
227,681  

                   
216,297  

                   
226,656  

                   
215,323  

C & I 
Prescriptive 

ERV 3 - Off,Whse,Ed & 
All Other Comm - 
Integrated 

Utility applied different gross 
realization rate than was 
found in C&I Prescriptive 
Verification Study. 

-                 
1,175,662  

                
1,116,879  

                
1,170,372  

                
1,111,853  

C & I 
Prescriptive 

ERV 3 - Off,Whse,Ed & 
All Other Comm -
Standalone 

Utility applied different gross 
realization rate than was 
found in C&I Prescriptive 
Verification Study. 

-                    
355,643  

                   
337,860  

                   
354,042  

                   
336,340  

C & I 
Prescriptive 

ERV 33 - 65% N/E 
MURB In-Suite - Int 

Utility applied different gross 
realization rate than was 
found in C&I Prescriptive 
Verification Study. 

-                    
371,840  

                   
353,248  

                   
370,167  

                   
351,658  

C & I 
Prescriptive 

ERV 34 - 65% N/E 
MURB In-Suite - Sta 

Utility applied different gross 
realization rate than was 
found in C&I Prescriptive 
Verification Study. 

-                 
4,031,396  

                
3,829,827  

                
4,013,255  

                
3,812,592  

C & I 
Prescriptive 

ERV 41 - 65% 
MURB,Healthcare,Nursin
g - Existing 

Utility applied different gross 
realization rate than was 
found in C&I Prescriptive 
Verification Study. 

-                    
154,188  

                   
146,479  

                   
153,494  

                   
145,819  

C & I 
Prescriptive 

ERV 42 - 75% 
MURB,Healthcare,Nursin
g - Existing 

Utility applied different gross 
realization rate than was 
found in C&I Prescriptive 
Verification Study. 

-                 
6,811,371  

                
6,470,802  

                
6,780,720  

                
6,441,684  

C & I 
Prescriptive 

ERV 43 - 85% 
MURB,Healthcare,Nursin
g - Existing 

Utility applied different gross 
realization rate than was 
found in C&I Prescriptive 
Verification Study. 

-                 
1,003,632  

                   
953,450  

                   
999,116  

                   
949,160  

C & I 
Prescriptive 

ERV 52 - 75% 
Hotel,Restaurant,Retail 
- Existing 

Utility applied different gross 
realization rate than was 

-                       
26,264  

                      
24,951  

                      
26,146  

                      
24,839  
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found in C&I Prescriptive 
Verification Study. 

C & I 
Prescriptive 

ERV 61 - 65% Office, 
Whse, School - Existing 

Utility applied different gross 
realization rate than was 
found in C&I Prescriptive 
Verification Study. 

-                    
158,466  

                   
150,543  

                   
157,753  

                   
149,865  

C & I 
Prescriptive 

ERV 62 - 75% Office, 
Whse, School - Existing 

Utility applied different gross 
realization rate than was 
found in C&I Prescriptive 
Verification Study. 

-                    
199,744  

                   
189,756  

                   
198,845  

                   
188,903  

C & I 
Prescriptive 

ERV 63 - 85% Office, 
Whse, School - Existing 

Utility applied different gross 
realization rate than was 
found in C&I Prescriptive 
Verification Study. 

-                       
30,049  

                      
28,546  

                      
29,914  

                      
28,418  

C & I 
Prescriptive 

Infrared Heating 1-
Stage - NC 

Utility applied different gross 
realization rate than was 
found in C&I Prescriptive 
Verification Study. 

-                 
8,784,939  

                
5,885,909  

                
9,019,497  

                
6,043,063  

C & I 
Prescriptive 

Infrared Heating 1-
Stage - RF 

Utility applied different gross 
realization rate than was 
found in C&I Prescriptive 
Verification Study. 

-                 
3,503,947  

                
2,347,644  

                
3,597,502  

                
2,410,326  

C & I 
Prescriptive 

Infrared Heating 2-
Stage - NC 

Utility applied different gross 
realization rate than was 
found in C&I Prescriptive 
Verification Study. 

-                 
3,645,208  

                
2,442,289  

                
3,742,535  

                
2,507,498  

C & I 
Prescriptive 

Infrared Heating 2-
Stage - RF 

Utility applied different gross 
realization rate than was 
found in C&I Prescriptive 
Verification Study. 

-                 
1,898,518  

                
1,272,007  

                
1,949,208  

                
1,305,969  

Home 
Weatheriza
tion 

Basic-Pipe Insulation - 
2m Rounding error. 

-                       
48,419  

                      
47,935  

                      
48,767  

                      
48,279  

  



 

 

DNV GL – www.dnvgl.com  Page 249 
 

 Program Spending Tables 
Table 6-154. Enbridge 2017 approved and spent budget* 

Scorecard/Program 
OEB-

Approved 
Budget 

Utility 
Spending 

Difference 

$ % 

Resource Acquisition Total $39,488,708  $40,203,504  $714,796 2% 

Home Energy Conservation $15,180,000  $22,644,994  $7,464,994 49% 

Residential Adaptive Thermostats $1,525,000  $1,479,319  -$45,681 -3% 

Commercial & Industrial Custom $7,157,145  $7,240,134  $82,989 1% 

Commercial & Industrial Direct Install $5,060,872  $1,807,641  -$3,253,231 -64% 

Commercial & Industrial Prescriptive $2,241,134  $1,113,533  -$1,127,601 -50% 

Energy Leaders Initiative $400,000  $78,613  -$321,387 -80% 

Run it Right (RA portion) $1,434,480  $872,005  -$562,475 -39% 

Comprehensive Energy Management (RA portion) $80,184  $0  -$80,184 -100% 

Small Commercial New Construction $1,305,566  $0  -$1,305,566 -100% 

Resource Acquisition Overhead $5,104,327  $4,967,265  -$137,062 -3% 

Low Income Total $12,527,420  $10,040,024  -$2,487,396 -20% 

Home Winterproofing $6,290,000  $4,539,420  -$1,750,580 -28% 

Low Income Multi Residential $3,418,121  $2,765,831  -$652,290 -19% 

Low Income New Construction $1,200,000  $1,158,956  -$41,044 -3% 

Low Income Overhead $1,619,299  $1,575,817  -$43,482 -3% 

Market Transformation Total $6,717,716  $7,448,248  $730,532 11% 

Residential Savings by Design $3,250,000  $4,216,284  $966,284 30% 

Commercial Savings by Design $950,000  $1,270,688  $320,688 34% 

Run it Right (MTEM portion) $285,520  $421,777  $136,257 48% 

Comprehensive Energy Management (MTEM portion) $763,861  $234,085  -$529,776 -69% 

School Energy Competition $600,000  $460,396  -$139,604 -23% 

Market Transformation Overhead $868,335  $845,018  -$23,317 -3% 

Portfolio Overhead $4,200,000  $2,080,992  -$2,119,008 -50% 

Process and Program Evaluation $1,700,000  $1,363,984  -$336,016 -20% 

DSM IT Chargeback** $1,000,000  $104,436  -$895,564 -90% 

Collaboration and Innovation** $1,000,000  $486,247  -$513,753 -51% 

Energy Literacy** $500,000  $126,325  -$373,675 -75% 

Enbridge Total $62,933,844  $59,772,768  -$3,161,076 -5% 
*Not all values may compute exactly due to rounding. 
**These line items are collapsed into the Other category in Table 3-11. 
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Table 6-155. Union 2017 approved and spent budget* 

Scorecard/Program 
OEB-

Approved 
Budget 

Utility 
Spending 

Difference 

$ % 

Resource Acquisition Total $33,404,162  $44,240,314  $10,836,152 32% 
Resource Acquisition - Residential $11,368,828  $24,034,261  $12,665,433 111% 
Home Reno Rebate $9,880,000  $21,375,224  $11,495,224 116% 
Residential Overhead $1,488,828  $2,659,037  $1,170,209 79% 
Resource Acquisition - Commercial & Industrial $22,035,334  $20,206,054  -$1,829,280 -8% 

Commercial & 
Industrial 
Custom 

Commercial 
$7,808,000  

$920,054  
$1,408,161 18% Industrial $3,886,724  

Agriculture & Greenhouse $4,409,384  
Commercial & Industrial Direct Install $2,500,000  $1,449,230  -$1,050,770 -42% 
Commercial & Industrial Prescriptive $6,763,000  $5,202,184  -$1,560,816 -23% 
Commercial & Industrial Overhead $4,964,334  $4,338,478  -$625,856 -13% 
Low Income Total $12,342,841  $10,882,721  -$1,460,120 -12% 
Home Weatherization $6,136,000  $6,432,937  $296,937 5% 
Furnace End-of-Life $784,000  $168,790  -$615,210 -78% 
Indigenous $419,000  $212,185  -$206,815 -49% 

Multi-Family 

Social and Assisted - Prescriptive 

$3,359,000  

$1,684,193  

-$419,814 -12% 
Social and Assisted - Custom $819,306  
Market Rate - Prescriptive $416,045  
Market Rate - Custom $19,642  

Low Income Overhead $1,644,841  $1,129,624  -$515,217 -31% 
Large Volume Total $4,000,000  $2,622,762  -$1,377,238 -34% 

Large Volume 
Rate T2 Incentives 

$3,150,000  
$1,689,390  

-$1,022,795 -32% Rate 100 Incentives $424,944  
Promotion $12,870  

Large Volume Overhead $850,000  $495,557  -$354,443 -42% 
Market Transformation Total $2,338,070  $1,620,246  -$717,824 -31% 
Optimum Home $841,000  $685,326  -$155,674 -19% 
Commercial New Construction $1,000,000  $628,158  -$371,842 -37% 
Market Transformation Overhead $497,070  $306,762  -$190,308 -38% 
Performance-Based Total $843,000  $532,776  -$310,224 -37% 
RunSmart $200,000  $162,052  -$37,948 -19% 
Strategic Energy Management $392,000  $193,887  -$198,113 -51% 
Performance-Based Overhead $251,000  $176,837  -$74,163 -30% 
Portfolio Overhead $5,642,000  $7,218,224  $1,576,224 28% 
Research $1,000,000  $555,846  -$444,154 -44% 
Evaluation $1,300,000  $654,214  -$645,786 -50% 
Administration $2,842,000  $2,911,324  $69,324 2% 
Pilots** $500,000  $290,675  -$209,325 -42% 
Guardian System Development** - $2,613,933  $2,613,933 - 
Future Infrastructure Planning Study** - $192,233  $192,233 - 
Union Total $58,570,073  $67,117,043  $8,546,970 15% 

*Not all values may compute exactly due to rounding. 
**These line items are collapsed into the Other category in Table 4-13. 
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 Cost Effectiveness Methodology 

Overview 
The OEB requires the utilities to deliver portfolios that are cost effective at the “program” level. Each utility 
defines “program” differently from the other utility, and both utilities define “program” differently from the 
OEB, as shown in Table 6-156. Throughout this report, the EC has used the OEB-Defined Programs. The 
relevant cost effectiveness results are based on the utilities’ definition of program. 

Table 6-156: 2017 “Programs” as defined by the OEB, Enbridge, and Union 

Utility-Defined Programs OEB-Defined Programs 

Enbridge 

Resource Acquisition 

Home Energy Conservation 
Residential Adaptive Thermostats 
Commercial and Industrial Custom 
Commercial and Industrial Direct Install 
Commercial and Industrial Prescriptive 
Energy Leaders Initiative 
Run it Right 

Low Income 
Single Family (Part 9) 
Multi-residential (Part 3) 

Market Transformation 

Residential Savings by Design 
Commercial Savings by Design 
School Energy Competition 
Run it Right 
Comprehensive Energy Management 

Union 

Residential Resource Acquisition Home Reno Rebate 

C&I Resource Acquisition 
Commercial and Industrial Custom 
Commercial and Industrial Prescriptive 

Low Income 

Home Weatherization 
Indigenous 
Furnace End of Life 
Low Income Multi-Family 

Large Volume Large Volume 

Market Transformation 
Residential Savings by Design 
Commercial Savings by Design 

Performance Based 
Run it Right 
Strategic Energy Management 

To calculate cost effectiveness, the EC used the cost-effectiveness model that has been applied in previous 
years using the utilities’ verified savings. This step had several goals, including: 

 Using a comprehensive model that can be easily modified to assess the impact of changing assumptions 
and methodology to calculate the TRC-Plus and PAC tests 
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 Ensuring consistent cost-effectiveness calculations by regrouping both utilities in the same model 

The EC model was then modified to adjust gross savings using realization rates and free ridership from the 
annual savings verification activities and the provisional spillover rate. Because the realization rates for 
other savings (electricity, water) were generally either not available or much less precise, the gas realization 
rates were used for all savings. 

The EC cost effectiveness methodology applied in 2017 is consistent with what was done for the 2016 and 
2015 analysis, however, new this year is the inclusion of the Cost of Carbon.  

As part of the OEB’s DSM Mid-Term Report the OEB advised that carbon costs will be added to the cost-
effectiveness test. Following the approach used to complete the 2019 Achievable Potential Study136 and per 
the OEB’s direction, the EC used the utility’s avoided costs with the full carbon costs applied to all 
customers. The 15% non-energy benefit (NEB) adder was applied to gas, electricity and water avoided costs 
before adding carbon costs. The cost of carbon and NEB adder was applied to the TRC-Plus. The PAC test 
included carbon and natural gas resources only (i.e., there are no electricity and water benefits), but it does 
not include the NEB adder. While the EC recognizes that the utilities receive some NEBs, it is highly unlikely 
that it is 15%.   

Results 
Table 6-157 shows summary results for Enbridge TRC-Plus and PAC tests. Table 6-158 shows the same 
information for Union. There are additional tables located at the end of this section with more detailed 
results.  

All the utility-defined programs pass the Board-defined cost-effectiveness threshold of 0.7 for Low Income 
programs and 1.0 for all other programs using the TRC-Plus test.  

Table 6-157. Enbridge summary of cost-effectiveness ratio results* 

Scorecard 
Final Verified Ratio Final Verified Net Present Value 

(M$) 
TRC-Plus PAC TRC-Plus PAC 

Resource Acquisition 2.63 3.27 104.0 92.4 
Low Income 2.20 1.89 10.8 7.9 
Total 2.58 3.02 114.8 100.4 

*Not all values may compute exactly due to rounding. 
†Values calculated from original utility tracking data, pre-verification. 

Table 6-158. Union summary of cost-effectiveness ratio results* 

Scorecard 
Final Verified Ratio Final Verified Net Present Value 

(M$) 
TRC-Plus PAC TRC-Plus PAC 

Resource Acquisition 2.00 3.97 101.71 131.31 
Large Volume 1.80 7.73 10.08 17.65 
Low Income 1.21 0.98 2.33 -0.22 
Total 1.91 3.58 114.13 148.74 

*Not all values may compute exactly due to rounding. 
†Values calculated from original utility tracking data, pre-verification. 

 
136 Navigant, 2019. Integrated Ontario Electricity and Natural Gas Achievable Potential Study. 
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There were several OEB-defined programs that did not meet the Board-defined cost effectiveness threshold. 
Specifically, using the PAC and TRC-Plus tests, Enbridge’s Resource Acquisition Run-It-Right program fell 
significantly short of 1.0. Using the TRC-Plus test, Union’s Low-Income Furnace End-of-Life Upgrade, 
Indigenous, and Multi-Family Custom programs fell short of 0.7.  

Cost effectiveness framework 
The 2017 cost effectiveness analysis found the following: 

 The avoided costs provided by the utilities are not clearly labelled as being real or nominal dollars. The 
rule in a cost-effectiveness analysis is that both costs and discount rates must either both be nominal, or 
both be real. By including nominal costs and real discount rates, the cost-effectiveness analysis will 
exaggerate benefits. Just the opposite (nominal discount rate, real costs) will underestimate benefits. 
For the cost-effectiveness analysis, the EC treated everything as nominal.  

Recommendations made by the EC following the 2016 verification results activities, that remain 
unchanged in 2017, are noted below:  

 The utilities are using different inflation rates to calculate discount rates for 2017. While Enbridge 
calculated the 2017 inflation rate using the five-year average Consumer Price Index (2017-2021) 
Ontario CPI (updated March 23, 2017)137, it is unclear how Union’s rates were selected.  The table below 
compares inflation rates used by the two utilities in 2017. 

 Enbridge Union 

Real Discount Rate 4.00 4.00 

2017 Inflation Rate 1.96 1.98 

Nominal Discount Rate 6.04 6.06 

 
A scenario analysis using the different rates selected by the two utilities results in a minor difference.   

Enbridge TRC PAC 

Discount Rate 6.04 6.06 % Diff. 6.04 6.06 % Diff. 

Resource Acquisition 2.63 2.62 0% 3.27 3.26 0% 

Low Income 2.20 2.19 0% 1.89 1.89 0% 

Total 2.58 2.57 0% 3.02 3.02 0% 

  

Union TRC PAC 

Discount Rate 6.06 6.04 % Diff. 6.06 6.04 % Diff. 

Resource Acquisition 2.00 2.01 0% 3.97 3.97 0% 

Large Volume 1.80 1.80 0% 7.73 7.74 0% 

Low Income 1.21 1.22 0% 0.98 0.98 0% 

Total 1.91 1.92 0% 3.58 3.58 0% 

 
 

137  http://www.conferenceboard.ca/e-data/data/consumerpriceindex.aspx   

http://www.conferenceboard.ca/e-data/data/consumerpriceindex.aspx
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It is unclear why the values would vary in the same year for the two utilities. While the difference is 
minimal in 2017, using two different inflation rates limits the ability to directly compare each utility’s 
cost-effectiveness results.  

 In 2015 and 2016, the EC recommended that “sector”-level administrative costs and overhead be 
allocated to each individual program and the utilities report program-level cost-effectiveness results. For 
example, Union identifies administration and evaluation costs at the scorecard level whereas Enbridge 
details spending as direct and indirect at the OEB-defined program level and then has an explicit 
‘overhead’ spend at the scorecard level. In the absence of clear direction from the utilities, the EC 
apportioned costs based on savings distribution, but that is not likely accurate. To facilitate the analysis, 
ensure that program costs are properly allocated to the right programs and cost-effectiveness results 
reflect the true costs of each program, the EC recommends that the utilities report spending in a 
consistent format and apportion all overhead costs to individual programs rather than the scorecard 
level. This issue was identified in 2015 and 2016. 

 There are slight variations between the methodology applied in utility-reported cost-effectiveness 
calculator and that of the EC, specifically the EC and Enbridge treat the annual savings of measures with 
dual baselines differently, specifically hydronic condensing boilers and hydronic high efficiency boilers in 
Commercial Custom and Multi-Residential. The EC calculated an average annual savings based on the 
cumulative energy savings divided by the measure’s EUL (assumed to be 25). 

Recommendations 
This analysis has shown the robustness of DSM results, as cost-effectiveness is generally maintained 
through the adjustment of claimed savings, net-to-gross factors, discount rates, and water avoided costs. 

The EC has the following recommendations results from the cost-effectiveness analysis: 
 

1. Allocate “portfolio”-level administrative cost and all overhead costs, to each individual program and 
report program-level cost-effectiveness results. 

2. Be transparent about inflation rates used and why. 

3. Clearly identify whether real and nominal rates are used. 

4. Include separate fields in the program tracking database for EUL, RUL, gross first year annual savings, 
gross post-RUL annual savings, NTG, gross cumulative savings, net cumulative savings, and net first 
year savings. 
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Table 6-159: Enbridge overall PAC results*† 

Program PAC Benefits ($) PAC Costs ($) PAC Value ($) PAC Ratio 

Resource Acquisition 133,219,000 40,777,000 92,442,000 3.27 

Low Income 16,814,000 8,881,000 7,933,000 1.89 

Total 150,033,000 49,658,000 100,375,000 3.02 
*Not all values may compute exactly due to rounding. 
†All dollar values are rounded to the nearest thousand. 

Table 6-160: Enbridge Residential PAC results*† 

Program 
Annual net 

savings 
(m3) 

Program-
level 

Incentives 
($) 

Program-level 
general admin 

costs ($) 

Portfolio 
Budget 

($) 

PAC 
Benefits 

($) 

PAC Costs 
($) 

PAC Value 
($) 

PAC 
Ratio 

Residential Adaptive 
Thermostat 2,538,000 1,341,000 409,000 101,000 7,909,000 1,750,000 6,159,000 4.52 

Home Energy 
Conservation 6,157,000 16,932,000 6,808,000 407,000 28,297,000 23,740,000 4,557,000 1.19 

Verified Final Results 8,694,000 18,272,000 7,218,000 508,000 36,206,000 25,490,000 10,716,000 1.42 
*Not all values may compute exactly due to rounding. 
†All dollar values are rounded to the nearest thousand. 

Table 6-161: Enbridge Commercial PAC results*† 

Program 
Annual net 

savings 
(m3) 

Program-
level 

Incentives 
($) 

Program-level 
general admin 

costs ($) 

Portfolio 
Budget 

($) 

PAC 
Benefits 

($) 

PAC Costs 
($) 

PAC Value 
($) 

PAC 
Ratio 

Run-it-Right 174,000 669,000 782,000 2,000 188,000 1,451,000 -1,264,000 0.13 
Commercial 
Prescriptive 2,126,000 604,000 648,000 95,000 7,152,000 1,253,000 5,900,000 5.71 

Commercial Direct 
Install 940,000 356,000 500,000 37,000 2,929,000 856,000 2,073,000 3.42 

Energy Leaders 
Initiative 138,000 68,000 20,000 4,000 277,000 88,000 188,000 3.13 

Commercial Custom 10,117,000 3,471,000 2,264,000 483,000 35,154,000 5,735,000 29,419,000 6.13 

Verified Final Results 13,495,000 5,169,000 4,214,000 621,000 45,699,000 9,383,000 36,316,000 4.87 
*Not all values may compute exactly due to rounding. 
†All dollar values are rounded to the nearest thousand. 
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Table 6-162: Enbridge Industrial PAC results*† 

Program 
Annual net 

savings 
(m3) 

Program-
level 

Incentives 
($) 

Program-level 
general admin 

costs ($) 

Portfolio 
Budget 

($) 

PAC 
Benefits 

($) 

PAC Costs 
($) 

PAC Value 
($) 

PAC 
Ratio 

Industrial Direct Install 2,795,000 1,048,000 302,000 111,000 8,100,000 1,350,000 6,750,000 6.00 

Industrial Custom 14,401,000 2,245,000 2,155,000 593,000 42,250,000 4,401,000 37,850,000 9.60 

Industrial Prescriptive 311,000 48,000 105,000 13,000 964,000 153,000 811,000 6.31 

Verified Final Results 17,506,000 3,341,000 2,562,000 717,000 51,314,000 5,903,000 45,410,000 8.69 
*Not all values may compute exactly due to rounding. 
†All dollar values are rounded to the nearest thousand. 

Table 6-163: Enbridge Low Income PAC results*† 

Program 
Annual net 

savings 
(m3) 

Program-
level 

Incentives 
($) 

Program-level 
general admin 

costs ($) 

Portfolio 
Budget 

($) 

PAC 
Benefits 

($) 

PAC Costs 
($) 

PAC Value 
($) 

PAC 
Ratio 

Multi Residential 3,531,000 2,371,000 1,624,000 190,000 13,208,000 3,994,000 9,213,000 3.31 

Single Family 790,000 2,808,000 2,079,000 54,000 3,606,000 4,887,000 -1,281,000 0.74 

Verified Final Results 4,321,000 5,179,000 3,702,000 244,000 16,814,000 8,881,000 7,933,000 1.89 
*Not all values may compute exactly due to rounding. 
†All dollar values are rounded to the nearest thousand. 
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Table 6-164: Enbridge overall TRC-Plus results*† 

Program Annual net 
savings (m3) 

Measure 
Incremental 

Costs ($) 

TRC Plus 
Benefits ($) 

Program 
Costs ($) 

Overhead 
($) ‡ 

TRC Plus 
Costs ($) 

TRC Plus 
Value ($) 

TRC Plus 
Ratio 

Resource Acquisition 39,695,000 49,859,000 167,869,000 9,027,000 4,967,000 63,853,000 104,016,000 2.63 

Low Income 4,321,000 5,342,000 19,855,000 2,127,000 1,576,000 9,044,000 10,811,000 2.20 

Total 44,017,000 55,201,000 187,724,000 11,153,000 6,543,000 72,897,000 114,826,000 2.58 
*Not all values may compute exactly due to rounding. 
†All dollar values are rounded to the nearest thousand. 
‡ Portfolio overhead costs for research, evaluation and administration are not being applied at the program level. Consistent with what was done in 2015, the EC calculated costs as the sum of 

all OEB-defined program costs, including program admin and overhead costs and spread these costs across all programs based on their weighted savings contribution. Costs do not include 
market transformation or portfolio overhead costs. 

Table 6-165: Enbridge Residential TRC-Plus results*† 

Program 
Annual net 

savings 
(m3) 

Measure 
Incremental 

Costs ($) 

TRC Plus 
Benefits 

($) 

TRC Plus 
Costs 

(equipment) 
($) 

TRC Plus 
Value 

(equipment) 
($) 

TRC Plus 
Ratio 

(equipment) 

Program 
Admin 

Costs ($) 

TRC Plus 
Ratio 

(program) 

Residential Adaptive 
Thermostat 2,538,000 4,115,000 13,137,000 4,115,000 9,022,000 3.19 409,000 2.90 

Home Energy 
Conservation 6,157,000 20,036,000 40,322,000 20,036,000 20,286,000 2.01 6,808,000 1.50 

Verified Final Results 8,694,000 24,151,000 53,459,000 24,151,000 29,308,000 2.21 7,218,000 1.70 
*Not all values may compute exactly due to rounding. 
†All dollar values are rounded to the nearest thousand. 

Table 6-166: Enbridge Commercial TRC-Plus results*† 

Program 
Annual net 

savings 
(m3) 

Measure 
Incremental 

Costs ($) 

TRC Plus 
Benefits 

($) 

TRC Plus 
Costs 

(equipment) 
($) 

TRC Plus 
Value 

(equipment) 
($) 

TRC Plus 
Ratio 

(equipment) 

Program 
Admin 

Costs ($) 

TRC Plus 
Ratio 

(program) 

Run-it-Right 174,000 97,000 211,000 97,000 114,000 2.18 782,000 0.24 

Commercial 
Prescriptive 2,126,000 2,683,000 10,094,000 2,683,000 7,411,000 3.76 648,000 3.03 

Commercial Direct 
Install 940,000 328,000 2,972,000 328,000 2,644,000 9.05 500,000 3.59 

Energy Leaders 
Initiative 138,000 172,000 307,000 172,000 135,000 1.79 20,000 1.60 

Commercial Custom 10,117,000 10,599,000 43,082,000 10,599,000 32,484,000 4.06 2,264,000 3.35 

Verified Final Results 13,495,000 13,879,000 56,666,000 13,879,000 42,788,000 4.08 4,214,000 3.13 
*Not all values may compute exactly due to rounding. 
†All dollar values are rounded to the nearest thousand. 
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Table 6-167: Enbridge Industrial TRC-Plus results*† 

Program 
Annual net 

savings 
(m3) 

Measure 
Incremental 

Costs ($) 

TRC Plus 
Benefits 

($) 

TRC Plus 
Costs 

(equipment) 
($) 

TRC Plus 
Value 

(equipment) 
($) 

TRC Plus 
Ratio 

(equipment) 

Program 
Admin 

Costs ($) 

TRC Plus 
Ratio 

(program) 

Industrial Direct Install 2,795,000 927,000 8,092,000 927,000 7,165,000 8.73 302,000 6.59 

Industrial Custom 14,401,000 10,279,000 48,507,000 10,279,000 38,228,000 4.72 2,155,000 3.90 

Industrial Prescriptive 311,000 623,000 1,144,000 623,000 521,000 1.84 105,000 1.57 

Verified Final Results 17,506,000 11,830,000 57,744,000 11,830,000 45,914,000 4.88 2,562,000 4.01 
*Not all values may compute exactly due to rounding. 
†All dollar values are rounded to the nearest thousand. 

Table 6-168: Enbridge Low Income TRC-Plus results*† 

Program 
Annual net  

savings 
(m3) 

Measure 
Incremental 

Costs ($) 

TRC Plus 
Benefits 

($) 

TRC Plus 
Costs 

(equipment) 
($) 

TRC Plus 
Value 

(equipment) 
($) 

TRC Plus 
Ratio 

(equipment) 

Program 
Admin 

Costs ($) 

TRC Plus 
Ratio 

(program) 

Multi Residential 3,531,000 2,871,000 15,823,000 2,871,000 12,952,000 5.51 1,624,000 3.52 

Single Family 790,000 2,470,000 4,032,000 2,470,000 1,561,000 1.63 2,079,000 0.89 

Verified Final Results 4,321,000 5,342,000 19,855,000 5,342,000 14,513,000 3.72 3,702,000 2.20 
*Not all values may compute exactly due to rounding. 
†All dollar values are rounded to the nearest thousand. 
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Table 6-169: Union Low Income PAC results* 

Program Annual net 
savings (m3) 

Program-
level 

Incentives 
($) 

Program-
level 

general 
admin costs 

($) 

Portfolio 
Budget 

($) 

PAC 
Benefits ($) 

PAC Costs 
($) 

PAC Value 
($) 

PAC 
Ratio 

Home Weatherization 1,197,000 3,228,000 3,791,000 483,000 5,527,000 7,019,000 -1,492,000 0.79 
Furnace End-of-Life 
Upgrade 25,000 128,000 50,000 12,000 88,000 177,000 -89,000 0.50 

Indigenous 17,000 102,000 118,000 15,000 75,000 220,000 -145,000 0.34 

LI Multi Family Custom 442,000 839,000 129,000 67,000 1,192,000 968,000 224,000 1.23 
LI Multi Family 
Prescriptive 916,000 1,963,000 535,000 172,000 3,783,000 2,497,000 1,285,000 1.51 

Verified Final Results 2,596,000 6,259,000 4,623,000 749,000 10,666,000 10,883,000 -217,000 0.98 
*Not all values may compute exactly due to rounding. 

Table 6-170: Union Resource Acquisition PAC results* 

Program Annual net 
savings (m3) 

Program-
level 

Incentives 
($) 

Program-
level general 
admin costs 

($) 

Portfolio 
Budget ($) 

PAC Benefits 
($) 

PAC Costs 
($) 

PAC Value 
($) 

PAC 
Ratio 

Home Reno Rebate 7,785,000 19,482,000 4,552,000 1,654,000 36,069,000 24,034,000 12,035,000 1.50 

CI Prescriptive 10,249,000 3,993,000 2,268,000 431,000 37,471,000 6,261,000 31,210,000 5.98 
Commercial & 
Institutional Buildings 1,842,000 869,000 224,000 75,000 5,398,000 1,093,000 4,304,000 4.94 

Industrial 8,369,000 3,809,000 899,000 324,000 25,256,000 4,708,000 20,548,000 5.36 
Agriculture & 
Greenhouse 27,696,000 4,347,000 2,192,000 450,000 65,445,000 6,539,000 58,906,000 10.01 

CI Direct Install 1,922,000 1,178,000 427,000 110,000 5,909,000 1,605,000 4,304,000 3.68 

Verified Final Results 57,864,000 33,678,000 10,562,000 3,044,000 175,547,000 44,240,000 131,307,000 3.97 
*Not all values may compute exactly due to rounding. 
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Table 6-171: Union Large Volume PAC results* 

Program Annual net 
savings (m3) 

Program-
level 

Incentives 
($) 

Program-
level general 
admin costs 

($) 

Portfolio 
Budget 

($) 

PAC Benefits 
($) 

PAC Costs 
($) 

PAC Value 
($) 

PAC 
Ratio 

Large Industrial T2 7,969,000 1,689,000 403,000 144,000 16,111,000 2,093,000 14,018,000 7.70 

Large Industrial R100 1,506,000 425,000 105,000 36,000 4,163,000 530,000 3,633,000 7.85 

Verified Final Results 9,474,000 2,114,000 508,000 180,000 20,274,000 2,623,000 17,652,000 7.73 
*Not all values may compute exactly due to rounding. 
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Table 6-172: Union Low Income TRC-Plus results* 

Program 
Annual net 

savings 
(m3) 

Measure 
Incremental 

Costs ($) 

TRC Plus 
Benefits 

($) 

TRC Plus 
Costs 

(equipment) 
($) 

TRC Plus 
Value 

(equipment) 
($) 

TRC Plus 
Ratio 

(equipment) 

Program 
Admin 

Costs ($) 

TRC Plus 
Ratio 

(program) 

Home Weatherization 1,197,000 2,995,000 6,682,000 2,995,000 3,687,000 2.23 3,791,000 0.98 
Furnace End-of-Life 
Upgrade 25,000 229,000 98,000 229,000 -131,000 0.43 50,000 0.35 

Indigenous 17,000 58,000 92,000 58,000 34,000 1.60 118,000 0.52 

LI Multi Family Custom 442,000 2,126,000 1,375,000 2,126,000 -751,000 0.65 129,000 0.61 
LI Multi Family 
Prescriptive 916,000 851,000 4,970,000 851,000 4,119,000 5.84 535,000 3.59 

Verified Final Results 2,596,000 6,259,000 13,217,000 6,259,000 6,958,000 2.11 4,623,000 1.21 
*Not all values may compute exactly due to rounding. 

Table 6-173: Union Resource Acquisition TRC-Plus results* 

Program 
Annual net 

savings 
(m3) 

Measure 
Incremental 

Costs ($) 

TRC Plus 
Benefits ($) 

TRC Plus 
Costs 

(equipment) 
($) 

TRC Plus 
Value 

(equipment) 
($) 

TRC Plus 
Ratio 

(equipment) 

Program 
Admin 

Costs ($) 

TRC Plus 
Ratio 

(program) 

Home Reno Rebate 7,785,000 37,064,000 48,993,000 37,064,000 11,929,000 1.32 4,552,000 1.18 

CI Prescriptive 10,249,000 12,842,000 40,740,000 12,842,000 27,898,000 3.17 2,268,000 2.70 
Commercial & 
Institutional Buildings 1,842,000 5,570,000 6,614,000 5,570,000 1,044,000 1.19 224,000 1.14 

Industrial 8,369,000 9,517,000 28,554,000 9,517,000 19,036,000 3.00 899,000 2.74 
Agriculture & 
Greenhouse 27,696,000 25,122,000 72,304,000 25,122,000 47,182,000 2.88 2,192,000 2.65 

CI Direct Install 1,922,000 782,000 5,965,000 782,000 5,183,000 7.62 427,000 4.93 

Verified Final Results 57,864,000 90,898,000 203,171,000 90,898,000 112,272,000 2.24 10,562,000 2.00 
*Not all values may compute exactly due to rounding. 
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Table 6-174: Union Large Volume TRC-Plus results* 

Program 
Annual net 

savings 
(m3) 

Measure 
Incremental 

Costs ($) 

TRC Plus 
Benefits 

($) 

TRC Plus 
Costs 

(equipment) 
($) 

TRC Plus 
Value 

(equipment) 
($) 

TRC Plus 
Ratio 

(equipment) 

Program 
Admin 

Costs ($) 

TRC Plus 
Ratio 

(program) 

Large Industrial T2 7,969,000 11,836,000 17,910,000 11,836,000 6,073,000 1.51 403,000 1.46 

Large Industrial R100 1,506,000 238,000 4,758,000 238,000 4,520,000 20.00 105,000 13.87 

Verified Final Results 9,474,000 12,074,000 22,668,000 12,074,000 10,593,000 1.88 508,000 1.80 
*Not all values may compute exactly due to rounding. 
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Custom Project Savings Verification and Free Ridership 
Based Attribution Reports 

These reports have been prepared for the OEB. These studies, which only pertain to custom projects, 
contain: 

1) Results from Custom Project Savings Verification (CPSV) of the Enbridge and Union natural gas DSM
projects completed in 2017 and 2018.

2) Results from a Free Ridership Based Attribution study of the Enbridge and Union natural gas DSM
programs delivered in 2018.
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To verify the impacts of the Enbridge Gas Distribution, Inc. (Enbridge) and Union Gas Limited (Union) 
demand side management (DSM) programs, the Ontario Energy Board (OEB) undertakes various annual 
evaluation studies.1 The 2017-2018 Natural Gas Demand Side Management Custom Savings Verification 
report and 2018 Natural Gas Demand Side Management Free Ridership Based Attribution Evaluation report 
are two such studies.2  The results of the studies are summarized in this document.  

In the 2017 and 2018 calendar years, Enbridge and Union delivered ratepayer funded DSM programs to 
residential, multifamily, low income, commercial, and industrial customers. 3 Included within the programs 
offered throughout 2017 and 2018 were custom programs available to commercial and industrial customers 
that encouraged them to reduce their energy consumption by providing customer-specific energy efficiency 
and conservation solutions.  

The custom commercial and industrial DSM programs offered by the utilities provide financial incentives, 
technical expertise, and guidance with respect to energy-related decision-making and business justification 
to help customers prioritize energy efficiency projects against their own internal competing factors. Multi-
residential buildings — other than low-income buildings, which are dealt with separately — are eligible to 
participate in both Union and Enbridge’s custom commercial programs.  

The OEB evaluates the custom commercial and industrial program results annually as the programs have 
significant OEB-approved savings targets. Based on the results of the utilities’ programs, the utilities may be 
eligible for performance incentives. The portion of shareholder incentives that come from the custom 
commercial and industrial programs is based on the amount of verified net natural gas savings achieved by 
each utility relative to the OEB-approved targets.  

 Verified savings are utility draft program savings that are audited and confirmed by an
independent third party. The process and results of the verification are described in the 2017-2018
Natural Gas Demand Side Management Custom Savings Verification report. The result of the
analysis is a ratio that represents the percentage of utility-draft energy savings that are verified by
the auditor.

 Net savings are those that are caused, or influenced, by the utility. The process and results of the
net savings assessment are described in the 2018 Natural Gas Demand Side Management Free
Ridership Based Attribution Evaluation report. The result of the analysis is a ratio that represents the
percentage of verified savings that were caused by the utility.

The two ratios are applied to the utility draft savings to produce final verified net natural gas savings 
according to the equation in the following figure. 

1 Enbridge Gas Distribution Inc. and Union Gas Limited amalgamated effective January 1, 2019 to become Enbridge Gas Inc.; however, because the
programs will continue to be implemented individually through the remainder of the current framework, the EC will also evaluate each program 
by utility. 

2 All DSM evaluation results can be found on the OEB’s website.
3 The OEB issued its Decision and Order on Enbridge and Union’s multi-year DSM Plans on January 20, 2016 (EB_2015-0029/EB-2015-0049)

https://www.oeb.ca/industry/policy-initiatives-and-consultations/natural-gas-demand-side-management-dsm-evaluation
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Equation to determine verified net savings 

This summary reports the verification ratio and net savings ratio. The two ratios are applied to the utility 
draft savings to produce final verified net savings in the annual verification report for each program year.  
The custom program results are combined with the results from other utility programs in a “scorecard”.  The 
utilities’ scorecard results determine overall performance and if the utility is eligible for a shareholder 
incentive. 

The following table shows the verification ratio and the net savings ratio from these studies. 

Results from the 2017-18 custom DSM evaluation studies4 

Program Verification Ratio Net Savings Ratio 
Enbridge Commercial and Industrial Custom 105% 38% 

Union Commercial and Industrial Custom 91% 50% 

Union Large Volume 90% 14% 

1.1 Findings 
Key findings from the 2017-2018 Natural Gas Demand Side Management Custom Savings Verification study 
include: 

 Both utilities generally calculate sound draft savings estimates, resulting in high verification ratios,
largely using engineering approaches. None of the three program verification ratios were statistically
different from 100%. Much of the variation in verification ratios among projects is driven by factors that
the utilities only partially control, such as changes in operating conditions, changes in operating hours
and changes in production levels. In some cases, the utility can control these types of discrepancies with
more thorough documentation, but some changes can be difficult to anticipate when calculating savings
before the project is installed.

 Both utilities could provide better supporting documentation of assumptions and inputs in their savings
estimates and each could benefit from investing in a modern program tracking database with document
storage capabilities

Key findings from the 2018 Natural Gas Demand Side Management Free Ridership Based Attribution 
Evaluation study include: 

 Overall the study found somewhat higher net savings ratios than the last study, which was conducted in
2015.

 Enbridge has been successful in influencing vendors to recommend more energy efficient options to their
commercial and multi-residential customers.

4 This table presents the sample weighted overall results which differ slightly from the official domain results in the 2017 and 201818 Annual
Verification Reports.  The official domain results are the ones that are applied to determine shareholder incentive. 

Utility 
Claimed 
Savings

Verification 
Ratio

Net 
Savings 
Ratio

Verified 
Net 

Savings
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 Union has been successful in influencing agricultural customers to adopt energy efficiency upgrades in
greenhouses.

 Enbridge has been successful in increasing net savings for industrial customers.
 The net savings ratio for the Large Volume programs is low, though the program remains cost effective,

meaning the benefits resulting from the program outweigh the cost of implementing it even with low net
savings ratios.

 The primary source of influence for both utilities is in convincing customers to install energy efficiency
measures sooner than they would have without the program.
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1 INTRODUCTION 
To encourage Enbridge Gas Distribution, Inc. (Enbridge) and Union Gas Limited (Union) to implement public 
benefits programs designed to reduce overall energy use, called conservation demand-side management 
(DSM) programs, the Ontario Energy Board (OEB) reimburses them for the cost of program implementation 
and provides an incentive, called the shareholder incentive, that reflects the utilities’ performance against 
pre-determined targets. The OEB also compensates the utilities for the revenue lost as a result of the lower 
natural gas sales.  

In the 2017 and 2018 calendar years, programs delivered by Enbridge and Union targeted all natural gas 
ratepayers, including residential, multifamily, low income, commercial, and industrial customers. This study 
is part of an overall conservation program cycle as shown in the following figure. This study is part of step 
4.  

Figure 1-1. Conservation Program Cycle 

 

To verify the impacts of the Enbridge and Union DSM programs, the OEB sponsors studies to verify the 
energy savings achieved. Specifically, this study verifies the engineering calculations, inputs and 
assumptions that produce the utilities’ claimed gas savings. The results of this study are combined with the 
results of two other studies1 to produce verified net cumulative gas savings for the utilities’ 2017 and 2018 
C&I Custom and Custom Large Volume programs. 

 Findings 
Key findings from the study include: 

 Both utilities generally calculate sound claimed savings estimates, largely using engineering approaches. 
None of the three program overall realization rates were statistically different from 100%. Much of the 
variation in gross realization rates is driven by factors that the utilities only partially control, such as 
changes in operating conditions, changes in operating hours and changes in production levels. In some 
cases, the utility can control these types of discrepancies, but they can be difficult to anticipate when 
calculating savings before the project is installed. 

 Both utilities could provide better supporting documentation of assumptions and inputs in their savings 
estimates and each could benefit from investing in a modern program tracking database with document 
storage capabilities 

Additional recommendations are found in section 5. 

 
1 2018 Natural Gas Demand Side Management Free Ridership Based Attribution Evaluation. Prepared for The Ontario Energy Board by DNV GL, August 

15, 2017. 
  CPSV Participant Spillover Results. Prepared for The Ontario Energy Board by DNV GL, May 23, 2018. 



 
 

2 ENBRIDGE COMMERCIAL AND 
INDUSTRIAL CUSTOM PROGRAMS  

Enbridge’s custom DSM programs for commercial and industrial (C&I) customers encourage customers to 
reduce their natural gas consumption by recommending and incentivizing energy saving projects and actions. 

These custom programs differ from the prescriptive programs by providing additional technical support for 
projects.  They also provide financial incentives based on overall natural gas savings realized by the 
customer rather than a per-unit incentive.2  

A subset of the projects in this program is part of the multi-residential segment. The custom project savings 
verification (CPSV) included custom projects from both the Market-Rate Multifamily (MR MF) and the low 
income multifamily (LI MF) subsets of the multi-residential segment. 

All projects implemented as part of these programs and claimed in 2017-2018 are custom projects and are 
included in the scope of the CPSV study.  

 Gross Savings Realization Rate 
The gross realization rate (GRR) represents the ratio of the savings verified by the evaluation to the savings 
claimed (or reported) by the utility, as shown in the following equation. A 90% GRR means the verified 
gross savings for the project or program were 90% of the claimed savings. Differences between claimed and 
verified savings for each project can arise for a number of reasons, usually related to differences in forecast 
assumptions, differences in underlying facts, or differences in calculation approaches or parameters. 

𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔 𝑔𝑔𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑔𝑔𝑟𝑟 𝑔𝑔𝑟𝑟𝑟𝑟𝑟𝑟 =  
𝐸𝐸𝐸𝐸𝑟𝑟𝑟𝑟𝐸𝐸𝑟𝑟𝑟𝑟𝑟𝑟𝑔𝑔𝑟𝑟 𝐸𝐸𝑟𝑟𝑔𝑔𝑟𝑟𝑣𝑣𝑟𝑟𝑟𝑟𝑣𝑣 𝑔𝑔𝑟𝑟𝐸𝐸𝑟𝑟𝑟𝑟𝑔𝑔𝑔𝑔
𝑈𝑈𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑈𝑈 𝑔𝑔𝑟𝑟𝑟𝑟𝑔𝑔𝑔𝑔𝑟𝑟𝑟𝑟𝑣𝑣 𝑔𝑔𝑟𝑟𝐸𝐸𝑟𝑟𝑟𝑟𝑔𝑔𝑔𝑔

 

Table 2-1 shows the cumulative gross savings realization rate by customer segment for the Enbridge C&I 
Custom program. The table shows the gross realization rate, statistical precision at the 90% confidence 
interval, the program-claimed population cumulative cubic meters of natural gas (CCM) savings, and percent 
of program savings for each customer segment. The percent of program savings represents the relative 
contribution that each customer segment makes to the overall result. 

Enbridge’s custom program overall achieved a 111% gross realization rate. The customer segment gross 
realization rates varied from 95% to 121%. The largest segment was Industrial with 46% of the population 
energy savings. Relative precision for the program overall was 7% at 90% confidence. 

 
2 Enbridge’s 2016 Annual Report provides a more detailed description of the program and can be found here: 

https://www.oeb.ca/sites/default/files/2016-EGDI-DSM-Annual-Report_20181117.pdf  
 

https://www.oeb.ca/sites/default/files/2016-EGDI-DSM-Annual-Report_20181117.pdf
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Table 2-1. Cumulative gross savings realization rate for the Enbridge C&I Custom program 

 

 Discrepancy Summary 
This section presents detailed results of the various project-level discrepancies between program claimed 
and evaluation verified savings. The verification found discrepancies in 69% of the projects reviewed.  

Table 2-2 shows that 15 of the 48 measures had no adjustment from program claimed to evaluation verified 
savings, while 33 measures were adjusted based on verification findings. For custom savings verification, we 
consider verified savings that differ more than 20% from utility tracking savings to be a “large” discrepancy. 
Moderate adjustments within 20% of utility tracking savings are expected given the level of uncertainty in 
forecasting energy savings. Fourteen of the 33 adjusted measures had verified savings within 20% of utility 
tracked savings. Of the 19 measures with adjustments greater than 20%, 15 had adjustments increasing 
savings (adjustment greater than 120%) and four (4) had adjustments decreasing savings (adjustment less 
than 80%).  

Table 2-2. Adjustment Summary – Enbridge C&I Custom 

 

Four randomly selected measures with large adjustments are described below. They are included here in 
order to provide readers with examples of the types of discrepancies that can be identified through the CPSV 
process. The examples reference the site ID, which is also used in Figure 2-1 in this section and the 
appendix section 6.6. 

 The sampled measure identified as ES159-2 was one of two measures at site ES159. The measure 
included steam trap jackets on several hundred steam traps. The realization rate for the measure was 
76%. The verification annual savings are higher than the program savings because the verification site 
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visit found that the operating hours of the system on which the jackets were installed were greater than 
the program assumed. However, cumulative (lifetime) savings were lower due to an adjustment to the 
effective useful life (EUL) of the measure from 20 years to 14 years based on the updated measure life 
guide.  

 The sampled measure identified as ET239-1 consisted of the replacement of seven steam traps. The 
program savings estimate was based on all seven traps being part of a seasonal space heating loop. The 
realization rate was 146%. The verification received the steam trap survey report and found that four of 
the seven traps were actually on a year-round steam loop, which increased the operating hours for 
those traps. 

 The sampled measure identified as ET103-1 was Demand-Controlled Ventilation (DCV) controls on a 
laboratory ventilation system. The realization was 56%. The verification found that, after measure 
installation, the site had commissioned an airflow study. The study showed a significant reduction in 
outside airflow. In addition, supporting documentation for the program-assumed annual heating hours 
and outdoor air temperature could not be confirmed, so the verification re-calculated these inputs.  

 The sampled measure identified as ES125-1 was the installation of two new boilers in a multi-residential 
housing building. The realization rate was 131%. The verification found differences from program claims 
for both the in situ (pre-existing) boiler system and the efficient system installed. For the in situ system, 
the differences were in the capacity, supply and return water temperatures, and controls in place. The 
measure was a replace on burnout, so these updates to the in situ system primarily impacted the 
estimate of heating load. The verification also found that the efficient system was installed in a lead-lag 
configuration, which was different from the program assumption. 

Figure 2-1 plots the claimed cumulative savings and the realization rate for each measure in the sample. 
The plot is sorted with the smallest measure on the bottom and largest on the top. The left plot shows the 
relative size of each measure. The right plot shows the gross realization rate for each measure. In both plots, 
measures with light blue bars have a realization rate greater than 100% (verified savings greater than utility 
claimed savings). Measures with dark blue bars represent a gross realization rate less than 100% (verified 
savings lower than utility claimed savings). Measures with green bars represent a gross realization rate of 
100%.  



 
 

Figure 2-1. Sample Measure Realization Rates sorted by size – Enbridge C&I Custom Program  
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Figure 2-2 shows the types of discrepancies found by the verification. The verification found no discrepancies 
for 31% of sampled measures. Operating conditions were the only type of discrepancy found for more than 
20% of measures. The utility can reduce this type of discrepancy by documenting projects more thoroughly 
with sources for the assumptions used and more complete descriptions of conditions found at the time of 
installation (see recommendations in section 5); however, this type of discrepancy is partially outside of 
utility control. 

Figure 2-2. Savings discrepancies – Enbridge C&I Custom Program  
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3 UNION COMMERCIAL AND INDUSTRIAL 
CUSTOM PROGRAMS 

Union’s custom DSM programs for C&I customers encourage customers within this sector to reduce their 
natural gas consumption by recommending and incentivizing energy saving projects and actions. 

These custom programs differ from the prescriptive programs by providing additional technical support for 
projects.  They also provide financial incentives based on overall natural gas savings realized by the 
customer rather than a per-unit incentive.3  

A subset of the projects in this program is part of the multifamily segment. The CPSV included custom 
projects from both the market-rate multifamily (MR MF) and the low income multifamily (LI MF) subsets of 
the multifamily segment.  

All projects implemented as part of this program and claimed in 2017-2018 as custom projects are included 
in the scope of the CPSV study, including those from MR MF and LIMF segments. 

 Gross Savings Realization Rate 
The GRR represents the ratio of the savings verified by the evaluation to the savings claimed (or reported) 
by the utility, as shown in the following equation. A 90% GRR means the verified gross savings for the 
project or program were 90% of the claimed savings. Differences between claimed and verified savings for 
each project can arise for a number of reasons, usually related to differences in forecast assumptions, 
differences in underlying facts, or differences in calculation approaches or parameters. 

𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔 𝑔𝑔𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑔𝑔𝑟𝑟 𝑔𝑔𝑟𝑟𝑟𝑟𝑟𝑟 =  
𝐸𝐸𝐸𝐸𝑟𝑟𝑟𝑟𝐸𝐸𝑟𝑟𝑟𝑟𝑟𝑟𝑔𝑔𝑟𝑟 𝐸𝐸𝑟𝑟𝑔𝑔𝑟𝑟𝑣𝑣𝑟𝑟𝑟𝑟𝑣𝑣 𝑔𝑔𝑟𝑟𝐸𝐸𝑟𝑟𝑟𝑟𝑔𝑔𝑔𝑔
𝑈𝑈𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑈𝑈 𝑔𝑔𝑟𝑟𝑟𝑟𝑔𝑔𝑔𝑔𝑟𝑟𝑟𝑟𝑣𝑣 𝑔𝑔𝑟𝑟𝐸𝐸𝑟𝑟𝑟𝑟𝑔𝑔𝑔𝑔

 

Table 3-1 shows the cumulative gross savings realization rate by customer segment for the Union C&I 
Custom program. The table shows the gross realization rate, statistical precision at the 90% confidence 
interval, the program-claimed population CCM savings, and percent of program savings for each customer 
segment. The percent of program savings represents the relative contribution that each customer segment 
makes to the overall result. 

 
3 Union’s 2016 Draft Annual Report provides a more detailed description of the program and can be found here: 

https://www.oeb.ca/sites/default/files/2016-Union-DSM-Annual-Report-20181130.pdf 

https://www.oeb.ca/sites/default/files/2016-Union-DSM-Annual-Report-20181130.pdf
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Union’s C&I programs overall achieved a 91% gross realization rate, which was also the value for each 
customer segment. The Agricultural and Industrial segments were combined into a single domain for 
reporting and verified savings estimation because the Agricultural segment did not meet the 15% absolute 
precision threshold (as described in the Scope of Work attached in the appendix section 6.5). Relative 
precision for the program overall was 11% at 90% confidence. 

Table 3-1. Cumulative gross savings realization rate for the Union C&I Custom program 

 

 Discrepancy Summary 
This section presents detailed results of the various project-level discrepancies between program claimed 
and evaluation verified savings. The final realization rate for the program was close to 91%, but the 
verification found discrepancies for 85% of the measures reviewed.  

Table 3-2 shows that 6 of the 39 measures had no adjustment from program claimed to evaluation verified 
savings, while 33 measures were adjusted based on verification findings. For custom savings verification, we 
consider verified savings that differ more than 20% from utility tracking savings to be a “large” discrepancy. 
Moderate adjustments within 20% of utility tracking savings are expected given the level of uncertainty in 
forecasting energy savings. Eighteen of the 33 adjusted measures had verified savings within 20% of utility 
tracked savings. Of the 15 measures with adjustments greater than 20%, 2 had adjustments increasing 
savings (adjustment greater than 120%) and 13 had adjustments decreasing savings (adjustment less than 
80%).  

Table 3-2. Adjustment Summary – Union C&I Custom  

 

Four randomly selected measures with large adjustments are described below. They are included here in 
order to provide readers with examples of the types of discrepancies that can be identified through the CPSV 
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process. The examples reference the site ID, which is also used in Figure 2 in this section and the appendix 
section 6.6. 

 The sampled measure at site US146 was a water to water pre-heat and recovery heat exchanger on a 
pasteurizing system. The realization rate for the measure was 44%. The verification updated key inputs 
to the savings calculation based on the site contact’s reports. The updates included a reduction in annual 
operating days from the program-assumed 365 to the site contact’s reported 267 days. Additional 
changes that reduced the savings estimate included those to system flow rate and three key operational 
water temperatures. The verification also increased the EUL for the system from 15 years to 17 years 
based on the updated custom measure life guide. 

 The sampled measure at site US191 consisted of variable frequency drive (VFD) exhaust fans and 
automated control systems in the welding production area of a manufacturing facility. The realization 
rate for the measure was 74%. The verification found that the energy management system (EMS) was 
controlling 22 fans versus the 24 in the program estimate. The verification also made a correction to the 
calculation methodology used to estimate airflow. 

 The sampled measure at site US217 installed an advanced climate control system in a greenhouse. The 
realization rate for the measure was 317%. The verification used the same calculation approach as the 
program, with updates to two inputs verified onsite that increased the savings estimate. The most 
significant change was the observed temperature setpoint which was found to be lower than assumed in 
the program estimate. An additional small increase in savings resulted from the newly installed controls 
system which increased the efficiency of the heating system  

 The sampled measure at site UT168 added heat recovery to a rooftop heating, ventilation, and air 
conditioning (HVAC) unit. The measure realization rate was 73%. The program estimate of savings did 
not separate occupied and unoccupied hours in the bin analysis used to estimate savings. Based on 
information provided by the site contact, the verification was able to separate the hours. Since heating 
outside air is a significant portion of the heating load, accounting for lower thermostat settings during 
unoccupied hours produced a better estimate of savings. 

Figure 2 plots the claimed cumulative savings and the realization rate for each measure in the sample. The 
plot is sorted with the smallest measure on the bottom and largest on the top. The left plot shows the 
relative size of each measure. The right plot shows the gross realization rate for each measure. In both plots, 
measures with light blue bars have a realization rate greater than 100% (verified savings greater than utility 
claimed savings). Measures with dark blue bars represent a gross realization rate less than 100% (verified 
savings lower than utility claimed savings). Measures with green bars represent a gross realization rate of 
100%. 
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Figure 2. Sample Measure Realization Rates sorted by size – Union C&I Custom program  

Figure 3-1 shows the types of discrepancies found by the verification. The verification found no discrepancies 
for 13% of sampled measures. The major categories of discrepancies between claimed savings and verified 
savings were different assumptions for operating conditions (47% of measures), operating hours (32%), 
measure life (24%), and differences in measured usage (21%).  

The utility could reduce the frequency of operating condition discrepancies by improving its documentation, 
but changing operating conditions are partially outside the utility’s control. The same is true for measured 
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usage and operating hours. In many cases, improving documentation and using pre-period measurements 
can mitigate these discrepancies, but there will be sites where operations change in unanticipated ways.  

There wasn’t a consistent single reason for measure life adjustments in this round of evaluation; however, 
two were more frequent. In some cases, the program claimed a standard EUL for measures where a site-
specific value was more appropriate based on the customer report. In other cases, the measure life was 
updated to be consistent with the custom measure life guide. 

Figure 3-1. Savings discrepancies - Union C&I Custom 
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4 UNION LARGE VOLUME 
Union encourages the adoption of energy efficient equipment, technologies, and actions via its Large Volume 
program. In 2018, the Large Volume program was applicable to customers in Rate T2/Rate 100. 

The program uses a direct access budget mechanism for the customer incentive budget process. This 
mechanism collects funds from each customer through rates. Customers must use these funds to identify 
and implement energy efficiency projects, or the funds become available for use by other customers in the 
same rate class. This “use it or lose it” approach ensures each customer has first access to the amount of 
incentive budget funded by their rates. The Large Volume program is the only “direct access” program 
offered in Ontario. 4 

Custom projects implemented as part of this program and claimed in 2017-2018 were included in the CPSV 
study. There was one (1) prescriptive project in the 2017 and 2018 Large Volume programs that is not 
included in CPSV. 

 Gross Savings Realization Rate 
The GRR represents the ratio of the savings verified by the evaluation to the savings claimed (or reported) 
by the utility, as shown in the following equation. A 90% GRR means the verified gross savings for the 
project or program were 90% of the claimed savings. Differences between claimed and verified savings for 
each project can arise for a number of reasons, usually related to differences in forecast assumptions, 
differences in underlying facts, or differences in calculation approaches or parameters. 

𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔 𝑔𝑔𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑔𝑔𝑟𝑟 𝑔𝑔𝑟𝑟𝑟𝑟𝑟𝑟 =  
𝐸𝐸𝐸𝐸𝑟𝑟𝑟𝑟𝐸𝐸𝑟𝑟𝑟𝑟𝑟𝑟𝑔𝑔𝑟𝑟 𝐸𝐸𝑟𝑟𝑔𝑔𝑟𝑟𝑣𝑣𝑟𝑟𝑟𝑟𝑣𝑣 𝑔𝑔𝑟𝑟𝐸𝐸𝑟𝑟𝑟𝑟𝑔𝑔𝑔𝑔
𝑈𝑈𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑈𝑈 𝑔𝑔𝑟𝑟𝑟𝑟𝑔𝑔𝑔𝑔𝑟𝑟𝑟𝑟𝑣𝑣 𝑔𝑔𝑟𝑟𝐸𝐸𝑟𝑟𝑟𝑟𝑔𝑔𝑔𝑔

 

Table 4-1 shows the cumulative gross savings realization rate for the Union Large Volume program. The 
table shows the gross realization rate, statistical precision at the 90% confidence interval, the program-
claimed population CCM savings, and percent of program savings.  

The Union Large Volume program overall had a 90% cumulative gross realization rate. The absolute 
precision (+/-) for the program was 13% at 90% confidence. 

Table 4-1. Cumulative gross savings realization rate for the Union Large Volume program 

 

 
4 Union’s 2017 Draft Annual Report provides a more detailed description of the program and can be found here: 

https://www.oeb.ca/sites/default/files/UNION-2017-Draft-Annual-Report-20181130.pdf 

https://www.oeb.ca/sites/default/files/UNION-2017-Draft-Annual-Report-20181130.pdf
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 Discrepancy Summary 
This section presents detailed results of the various project-level discrepancies between program claimed 
and evaluation verified savings. The final realization rate for the program was 90% and the verification 
found discrepancies for 89% of the projects reviewed.  

Table 4-2 shows that 4 out of 35 measures had no adjustment from program claimed to evaluation verified 
savings, while 31 measures were adjusted based on verification findings. For custom savings verification, we 
consider verified savings that differ more than 20% from utility tracking savings to be a “large” discrepancy. 
Moderate adjustments within 20% of utility tracking savings are expected given the level of uncertainty in 
forecasting energy savings. Eight of the 31 adjustments had verified savings within 20% of utility tracked 
savings. Of the 23 measures with adjustments greater than 20%, 7 had adjustments increasing savings 
(adjustments greater than 120%) and 16 had adjustments decreasing savings (adjustment less than 80%).  

Table 4-2. Adjustment Summary – Union Large Volume 

 

Four randomly selected measures with large adjustments are described below. They are included here in 
order to provide readers with examples of the types of discrepancies that can be identified through the CPSV 
process. The examples reference the site ID, which is also used in Figure 4-1 in this section and the 
appendix section 6.6. 

 The sampled measure identified as US215-2 consisted of a recuperator replacement. The realization rate 
for the measure was 254%. The verification treated this measure and a reheat furnace operations 
optimization measure (US215-1) as one measure and estimated annual savings based on facility data in 
the common post-project period. This resulted in an overall decrease in annual savings. Annual savings 
were then allocated to the individual tracked measures based on the proportion of program savings 
claimed for each measure. For US215-2, cumulative savings increased due to a change to measure life 
consistent with the custom measure life guide for heat recovery. 

 The sampled measure identified as US203-1 involved replacement of gas-fired unit heaters with high 
efficiency units. The realization rate for the measure was 2%. The verification learned that the replaced 
heaters were at the end of their life (they had been red tagged as no longer safe to operate). This 
changed the baseline from early replacement (in situ equipment) to replace on burnout (minimum viable 
replacement). The verification based the efficiency of the minimum viable replacement on ASHRAE 90.1 
minimum efficiency for warm-air unit heaters, which was only slightly less efficient than those installed.  

 The sampled measure identified as US214-3 replaced leaking valves in a heat recovery system. The 
realization rate for the measure was 46%. The verification updated the program claimed assumptions for 
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operating hours based on four years of production data that was fit to a typical meteorological year (TMY) 
weather pattern and used separate hours for each of the two systems on which the valves were installed. 
The EUL for the measure was also adjusted from 10 years in the program calculation to 6 years in the 
verification calculation as the site contact indicated that the facility puts high stress on the valves and 
they “hope” the valves last 5-7 years. 

 The sampled measure identified as US192-3 was one of seven measures completed at this site through 
the Large Volume program during the evaluation period. The realization rate for the measure was 19%. 
The measure consisted of disassembly & removal of asphaltene and scale deposits on select heat 
exchanger surfaces in a preheat heat exchanger train. The verification used more extensive pre- and 
post-measure data than that used by the program, which reduced annual savings by 10%. The major 
reduction to cumulative savings resulted from a reduction in EUL from 14 years to 3 years based on the 
site contact’s understanding of how often these heat exchangers undergo similar maintenance. 

Figure 4-1 plots the claimed cumulative savings and the realization rate for each measure in the sample. 
The plot is sorted with the smallest measure on the bottom and largest on the top. The left plot shows the 
relative size of each measure. The right plot shows the gross realization rate for each measure. In both plots, 
measures with light blue bars have a realization rate greater than 100% (verified savings greater than utility 
claimed savings). Measures with dark blue bars represent a gross realization rate less than 100% (verified 
savings lower than utility claimed savings). Measures with green bars represent a gross realization rate of 
100%. 
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Figure 4-1. Sample Measure Realization Rates sorted by size –Union Large Volume 

 

Figure 4-2 shows the types of discrepancies found by the verification. The verification found no discrepancies 
for 11% of sampled measures. The most common discrepancy between claimed savings and verified savings 
(60% of measures) was updates to measured energy usage data provided by customers to the verification 
team. Savings based on measured energy usage are expected to result in some discrepancy during 
verification because the verification has access to a longer time period of post-installation data than the 
implementation team. In several cases the implementation team was working with very limited post-
installation period data to model savings, which increases the risk of a large adjustment in verification.  

Measure life was the only other discrepancy type that occurred for more than 20% of measures. In most 
cases, measure lives were adjusted primarily for site specific conditions. The program can reduce these 
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adjustments by deviating from the measure life guide defaults where site-specific situations warrant. When 
determining the measure life to use, consider the age of the replaced equipment and the specifics of the 
environment in which the equipment will operate, and provide clear documentation of the reasoning for the 
measure life chosen, especially when it differs from the measure life guide. 

Figure 4-2. Savings discrepancies - Union Large Volume 
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5 FINDINGS AND RECOMMENDATIONS 
The tables in this section present the key findings and recommendations from the study. The tables show 
the party to whom the recommendation applies and the primary beneficial outcome of the recommendation. 
We classified outcomes into four categories: reduce costs, increase savings, increase (or maintain) customer 
satisfaction and decrease risk (multiple types of risk are in this category including risk of adjusted savings, 
risk to budgets or project schedules, and others). Details of the findings, recommendations and outcomes 
follow the tables.  

Table 5-1. Energy savings and program performance recommendations 

# 

Energy Savings and Program Performance Applies to Primary Beneficial 
Outcome 

Finding Recommendation 
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1 

Both utilities exhibit a strong 

commitment to accurate 

energy savings estimate   

The utilities should continue in their 

commitment to accuracy. 
          

2 

The CPSV effort found 

realization rates for market 

segments that were between 

90 and 125% and identified 

adjustments for most projects.  

Continue performing custom savings verification 

on a regular basis.  
       

3 

Relative precision targets were 

not met for all programs, nor 

for all segments 

Use error ratio assumptions from the results 

provided in this report in future evaluation 

years, possibly with more conservative 

bounding than performed this year. 

           

4 

Some measures have difficult-

to-define baseline 

technologies.  

Establish a policy to define rules around energy 

savings calculation for fuel switching and district 

heating/cooling measures. 
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# 

Energy Savings and Program Performance Applies to Primary Beneficial 
Outcome 

Finding Recommendation 
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5 

Some measures in each utility 

program are routine 

maintenance, periodic repairs, 

or like for like replacements 

that are considered standard 

care in other jurisdictions. 

Establish a clear policy regarding eligibility of 

maintenance repair and like for like replacement 

measures for the programs. 
         

6 

Multiple heat sources and 

third-party purchases of heat 

require more documentation 

than typical measures 

Document the gas demand in the pre-period 

that will be offset 

Document the volume of heat/steam/biogas 

available, the seasonality of supply and its 

alternative usage. 

       

 

Table 5-2. Verification process recommendations 

# 

Verification Process Applies to Primary Outcome 

Finding Recommendation 
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7 

DNV GL was 

unable to obtain 

access to all the 

equipment at all 

the sites selected 

for verification. 

Modify contracts to require participants to agree to 

comply with EM&V as part of the requirements for 

participation in the program.  
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Table 5-3. Documentation and Support recommendations 

# 

Documentation and Support Applies to Primary Outcome 

Finding Recommendation 
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8 

Incremental improvement 

in project documentation 

by both utilities was again 

observed in the 2017-2018 

CPSV. However, project 

documentation could still 

be improved. 

Implement an electronic tracking system that 

archives all materials 

Include explicit sources for all inputs and 

assumptions in the project documentation.  

Store background studies and information sources 

with the project files and make them available to 

evaluators.  

Provide evaluators full access to customer data. 

Provide pre- and post-installation photos, where 

available. 

Institute a checklist as part of project closeout to 

ensure all relevant project documentation is 

assembled and ready for verification 

       

9 

Utility savings estimates 

based on annual energy 

consumption for industrial 

sites did not always include 

sufficient information 

documenting production. 

Include site production totals in relevant years in 

the savings estimates based on annual energy 

consumption for industrial sites  

       

10 

Enbridge Boilers use a 73% 

assumed thermal efficiency 

for in situ boilers that have 

been in place for more 

than 10 years. 

Estimate boiler degradation from name plate 

efficiency to determine the baseline boiler 

efficiency rather than use a flat number 
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# 

Documentation and Support Applies to Primary Outcome 

Finding Recommendation 
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11 

Pipe insulation is a 

significant source of 

savings for the Union 

programs. Documentation 

supporting the 

assumptions used in 

calculations, in situ 

conditions, and location of 

incentivized pipe insulation 

was not consistently 

provided.  

Document baseline conditions of pipe insulation 

(and other measures) using photos and text 

descriptions to provide context. Explicitly tie the 

documentation of baseline condition to the heat 

loss assumption in the savings calculation. 

Documentation should clearly identify location of 

pipe insulation installed under the program, as 

well as associated equipment, especially in large 

facilities. 

       

12 

Documentation did not 

always include explanation 

and supporting 

documentation for baseline 

types (ROB, ER) and 

remaining useful life (RUL). 

Always provide a complete description of the base 

case. The description should reference included 

emails and photos to document in situ conditions 

and features that are carried over into the 

baseline system. 

       

13 

The utilities should use 

longer duration data in 

program savings estimates 

when possible. 

Use longer duration data in program savings 

estimates. When time periods less than a year are 

used, utilities should document why the period 

used is applicable to a full year and why a full 

year was not able to be used. 

       

14 

In situ boiler name plate 

information, age and 

operating condition were 

not always recorded or 

described. 

Document in situ boiler name plate information, 

age and operating condition for all projects where 

boiler efficiency affects savings. 
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# 

Documentation and Support Applies to Primary Outcome 

Finding Recommendation 

U
n

io
n
 

En
b

ri
d

g
e 

Ev
al

u
at

io
n
 

R
ed

u
ce

 C
os

ts
 

In
cr

ea
se

 S
av

in
gs

 

C
u

st
om

er
 S

at
is

fa
ct

io
n
 

D
ec

re
as

e 
R

is
k 

15 

At large sites with multiple 

spaces containing similar 

equipment, program 

documentation did not 

always identify which 

space or piece of 

equipment was affected by 

the project. 

Include additional descriptions of spaces and 

equipment affected to differentiate among similar 

spaces and equipment at the site. 

       

16 

Invoices were not always 

included with 

documentation, and 

sources for incremental 

costs were not always 

clear. 

Ensure that incremental costs are supported by 

invoices or other documentation, especially for 

add-on and optimization measures where the total 

cost and incremental cost are likely to be the 

same. 

       

17 

Larger projects appeared 

to fall under the same 

documentation standards 

as smaller projects. 

Increase the amount of documentation and source 

material for projects that have greater energy 

savings. 

       

18 

Union’s custom project 

summary workbook is a 

good approach to 

documentation. The 

workbook is not used in a 

consistent manner across 

all projects. 

Consider providing more training or adding quality 

control steps to ensure the summary workbook 

front page is completed and stored in a consistent 

manner. Identify a common approach for common 

measures and, if applicable, document deviations 

and the reasons for the deviations in a clearly 

labelled field on the summary sheet. 

       

19 

Enbridge Etools does not 

sufficiently document 

sources of inputs and 

assumptions. 

Provide details used in Etools in the application 

along with supporting documentation. 
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Table 5-4. Data management recommendations 

# 

Data Management Applies to Primary Outcome 

Finding Recommendation 
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20A Neither Union nor Enbridge 

currently track participating 

customer or participating 

vendor contact information in 

their program tracking 

database. Providing the 

information to the evaluation 

puts significant burden on 

utility staff.  

Track contacts associated with projects in the 

program tracking database. 
       

20B 
Strongly consider investing in relational program 

tracking databases. 
       

20C 

Continue to use improved structure for data 

integrity in the evaluator request for contact 

information for the 2019 savings verification and 

evaluation.  

       

21 

The extracts from the utility 

program tracking database do 

not include dates for key 

project milestones. 

Track and provide to evaluators dates for key 

milestones in the project. 
       

22 

EUL and cumulative gross 

savings were not provided in 

a consistent manner in the 

Enbridge program tracking 

database extract 

Include separate fields in the program tracking 

database for all components of gross and net 

cumulative and first year savings. 

       

 

 Energy Savings and Program Performance 

1. Finding: Both utilities exhibit a strong commitment to accurate energy savings estimates. Each has 
made significant investments in developing calculation tools which model savings accurately. For 
example, Union’s dock door seal calculator is well considered and designed, and Enbridge’s Etools 
calculator is very thorough in attempting to model savings for key measures. 

Both utilities chose to retain engineers with a strong understanding of their customers’ building and 
process systems and showed a commitment to finding accurate savings estimates. On several occasions, 
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both on the phone and in writing, the evaluation team suggested a value that would have increased 
savings in a way that the utility program engineer did not think was valid. When this happened, neither 
utility was shy in suggesting that we may want to make a more conservative choice. 

Recommendation: The utilities should continue in their commitment to accuracy. 

Outcome: Accurate energy savings. 

2. Finding: The CPSV effort this year found realization rates between 90 and 125% for each market 
segment and identified adjustments for most projects. Across the programs, adjustments increased 
savings on for 41 measures and decreased savings on 56 measures. 57 measures had a large 
adjustment (verified savings more than 20% different from tracked), which was an increase from the 
2016 verification.  

Recommendation: Continue performing custom savings verification on a regular basis. Even a study 
that results in an adjustment of near 100% is still valuable because the programs know that their 
savings estimates will be reviewed. Knowing a review will be conducted improves the quality of pre-
verification estimates. The review itself also results in information that improves future program savings 
estimates. 

Outcome: Accurate energy savings. 

3. Finding: Relative precision targets were met or close to met for each program. The sample design 
incorporated the final 2016 error ratios (ERs) and averaged them with the assumption used in the 2016 
sample design. ERs were further bounded (minimum ER was 0.25, maximum 0.60) to limit the risk of 
over- or under- collecting data. Several segments did not achieve the precision targets sought. In some 
cases, the precision target was not met due to lack of data from very large measures in the sample, 
while in others the variability in the gross realization rate for projects was simply greater than the error 
ratio assumption that was used. 

Recommendation: In future years, continue the process used to develop error ratios assumptions from 
the results provided in this report, possibly with more conservative bounding (potentially increasing the 
maximum ER) to avoid under-collection of data for any segments.  

Outcome: Realistic estimates of error ratios result in an appropriate amount of data collected to meet 
targets.  

4. Finding: Some measures (e.g., geothermal heat pumps, combined heat and power, and those that save 
district heating energy) have difficult-to-define baseline technologies. Multiple different baselines are 
possible for these projects, depending on how one looks at the scope of the project. Two challenging 
aspects include how non-gas energy changes and offsite gas use are considered in savings estimates. 

Recommendation: Consider establishing a policy to define rules around energy savings calculations 
and baselines for fuel switching and district heating/cooling measures. 

Outcome: Less risk of adjustment and a better alignment between provincial energy efficiency goals 
and program implementation. 
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5. Finding: Some measures in each utility program are routine maintenance, periodic repairs or like for 
like replacements that are considered standard care in other jurisdictions. 

Recommendation: Establish a clear policy regarding the eligibility of maintenance, repair and like for 
like replacement measures for the programs. 

Outcome:  Reduced free ridership risk. 

6. Finding: The technical estimates of potential savings from a measure need to match the achievable 
potential at the site. In 2017-2018, projects included measures that saved heat, but translating the heat 
savings into gas savings was challenging due to multiple heat sources and fuels. Other projects included 
the purchase of heat or landfill gas where the sufficiency and seasonality of supply affected the 
achievable gas savings. Also important in third-party purchase measures is to document whether and 
how the purchased product is and would be used in the absence of the purchase. 

Recommendation: In situations with multiple heat sources, document the gas demand that is affected 
by the measure in order to establish whether gas is saved in all periods. For measures where heat, 
steam or biogas is purchased from a third-party where it is a by-product, document the sufficiency, 
seasonality and baseline use of the product without the purchase. 

Outcome:  Accurate energy savings. 

 Verification Processes 

7. Finding: DNV GL was unable to obtain access to all the equipment at all the sites selected for 
verification. Both Enbridge and Union have several large projects with industrial companies, including 
food processing, refineries, and other industries. In several cases, the customer refused to provide the 
necessary trend data to allow a reasonable verification of the project. This means we were unable to do 
more than a reasonableness check on the savings.  

A review of the Enbridge contract shows that the customer is not required to provide the information 
that is necessary for EM&V. The most relevant sections are: 

 Item 6: Payment of the Incentive Payment is subject to the completion of a satisfactory site 
inspection of the improvements, including the installed equipment by an authorized representative of 
Enbridge. 

 Item 9: Upon request within eighteen months of the commissioning date of the Project, and with 
reasonable notice, the Customer agrees to provide authorized representatives of Enbridge with 
access to the Project, and with required information or data relating to the project for the purposes 
of the Application and these General Terms and Conditions. 

Neither of these are sufficient for EM&V. 

Recommendation: Modify contracts to require participants to agree to comply with EM&V as well as 
utility representatives as part of the requirements for participation in the program.  

Outcome: Reduced evaluation costs and risks. Participant non-compliance requires evaluators to 
request documentation for a large backup sample, and to survey and/or visit additional sites to obtain 
sufficient data for the evaluation. The process of contacting a site and getting a refusal costs time and 
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money, as does the substitution of an additional site to make up for the unobtained data. In some cases, 
there might not be additional sites to sample, in which case the evaluation estimates will have lower 
precision than they would with full compliance. 

 Documentation and support 

8. Finding: Incremental improvement in project documentation by both utilities was again observed in the 
2017-2018 CPSV. However, project documentation could still be improved. Specific issues included: 

 Project data or details missing 
 Insufficient measure-level details to fully describe what was installed 
 Descriptions that were difficult to understand 
 Use of black box tools 
 Hardcoded information in calculation spreadsheets 
 Undocumented assumptions 
 Input adjustments that approximate other effects, but are not explained 
 Insufficient access to customer data (by customers).  
 Adjustments to savings estimates for safety or influence that were not clearly marked, sourced, or 

carried out in a consistent fashion 

Recommendation: Improve data quality. Possible steps include: 

 Implement an electronic tracking system that archives all materials 
 Include explicit sources for all inputs and assumptions in the project documentation.  
 Store background studies and information sources with the project files and make them available to 

evaluators.  
 Provide evaluators with full access to customer data. 
 Provide pre- and post-installation photos, where available. 
 Institute a checklist as part of project closeout to ensure all relevant project documentation is 

assembled as ready for verification 

Outcome: Properly explaining and sourcing the savings calculation method and assumptions allows the 
evaluating engineer to more easily identify what needs to be verified. It also makes it easier to 
determine whether the methods and assumptions are reasonable and use program assumptions rather 
than seek documented values elsewhere. 

9. Finding: Utility savings estimates based on annual energy consumption for industrial sites did not 
always include sufficient information to document production. The change in energy use pre- and post- 
measure is often sensitive to changes in production. 

 
Recommendation: Savings estimates based on annual energy consumption for industrial sites should 
include information from the site on the amount of production in the years used. If detailed production 
data are not available, the utilities should get percentage differences year to year (e.g.: if year 1=100%; 
is year 2 exactly the same or is it 95% or 110% of production the previous year). 

Outcome: Documenting production changes and using them in savings estimates will improve accuracy 
and reduce evaluation risk. 
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10. Finding: Enbridge boiler calculations use a 73% assumed thermal efficiency for in situ boilers that have 
been in place for more than 10 years. This value likely overstates energy savings with a baseline boiler 
that is 20 years or less in age. The value is based on a 2% de-rate of a 2007 combustion efficiency 
study that found an average combustion efficiency of 74.6% for 39 boilers aged 12-38 years (average 
24.5). The study, which Enbridge provided to the evaluation team, did not attempt to tie the degraded 
combustion efficiency to the original rated efficiency of the boilers. The study is also now more than 10 
years old, so its findings are likely out of date and should only at most apply to 20-year-old or more 
boilers. For 2017-2018, the evaluation used the 73% value since a better option was unavailable at the 
time. 

 
Recommendation: Use a degradation from name plate efficiency to determine the baseline boiler 
efficiency rather than use a flat number. The 2019 CPSV effort should include in the scope secondary 
research to determine a degradation factor or curve to be used for the 2019 CPSV and incorporated by 
the utilities for the 2020 program year until primary research is completed or a better approach is 
developed. 

Outcome: Improving this key assumption will improve savings estimates for a significant portion of 
savings in the Enbridge portfolio and the process would also be applicable to Union sites where baseline 
boiler efficiencies are required and not based on site tests of boiler performance. 

11. Finding: Pipe insulation is a significant source of savings for the Union programs. Documentation 
supporting the assumptions used in the calculation and the condition of the existing pipe insulation (via 
photos and/or a description) was not consistently provided. In large facilities, it was often difficult to 
determine the location of the pipe insulation that was installed for the particular project being evaluated, 
especially if they had multiple similar incentivized projects installed through the facility.  
 
Recommendation: Document baseline conditions using photos and text descriptions to provide context. 
Tie the documentation of the baseline condition to the heat loss assumption in a clear way. Include 
maps, drawings and/or descriptions that clearly identify the location of the installed pipe insulation for 
each measure and its associated equipment, especially in large facilities. 

Outcome: Improving documentation of baseline conditions and clarity in calculations will reduce 
evaluation risk and improve consistency of approach among the Union engineering team. 

12. Finding: Enbridge documentation did not always include an explanation and supporting documentation 
for baseline types (replace on burnout, early replacement) and remaining useful life (RUL). “See Etools 
for base case” is not sufficient: Etools5 is not designed to provide context and sources to support the 
values included.  
 
Recommendation: Always complete the “Base Case Overview” with a detailed description of the base 
case. The description should reference included emails and photos to document in situ conditions and 
features that are carried over into the baseline system. 

 
5 Etools is a suite of energy savings calculators that Enbridge has developed to document projects and provide savings estimates to contractors and 

customers. 
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Outcome: Improved descriptions and documentation will reduce evaluation risk and help Enbridge 
ensure that accurate information has been entered into Etools. 

13. Finding: The duration of pre- and/or post-data (energy consumption, production output, raw material 
consumption, etc.) used by the utilities for savings estimates was too brief in several instances.  
 
Recommendation: The utilities should use data that encompasses a longer period of time in savings 
estimates when possible. When time periods less than a year are used, the utilities should document 
why the period used is applicable to a full year and why a full year was not able to be used. 

Outcome: Increased accuracy of savings estimates. 

14. Finding: The utilities did not always gather boiler nameplate data for in situ systems. The age and 
operating condition were also not always recorded or described. This was a concern on boiler projects, 
but also for projects where boiler efficiency has an effect on savings, such as greenhouses, pipe 
insulation and heat recovery. 
 
Recommendation: In situ boiler name plate information, age and operating condition are all helpful for 
determining the designed performance and reasonable range of actual efficiency for the system as well 
as providing context to better RUL. 

Outcome: Improving documentation of the in situ boiler will reduce uncertainty in savings estimates 
and reduce evaluation risk. 

15. Finding: At large sites with multiple spaces containing similar equipment, the utility documentation did 
not always identify which space or piece of equipment was affected by the project.  
 
Recommendation: Include additional descriptions of spaces and the equipment affected by the 
measure to differentiate among similar spaces and equipment at the site. 

Outcome: Reduced evaluation risk. 

16. Finding: Invoices were not always included with measure documentation, and the sources for 
incremental costs were not always clear.  
 
Recommendation: Ensure that incremental costs are supported by invoices or other documentation, 
especially for add-on and optimization measures where the total cost and incremental cost are likely to 
be the same. Equipment replacement measures may require an additional standard efficiency quote to 
produce incremental cost. 

Outcome: Incremental cost is an important component of simple payback, which is often used to judge 
the economic benefit of energy efficiency projects. It is also an input to some benefit-cost tests. 

17. Finding: Larger projects appeared to fall under the same documentation standards as smaller projects. 

Recommendation: Increase the amount of documentation and source material for projects that have 
greater energy savings. 
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Outcome: Projects that are better documented tend to have more accurate savings estimates and 
receive fewer evaluation adjustments than those that are less documented. Large projects have a 
greater effect on overall savings adjustment factors. Therefore, large projects with better documentation 
are more likely to result in program-level adjustment factors closer to 100%. 

18. Finding: Union custom projects utilized a project application summary workbook that summarizes the 
key project inputs, calculations, and most details. In general, this is a good approach that facilitates 
internal review and evaluation. One challenge was that different projects used the workbook in different 
ways:  

 The notes section was sometimes used to identify and highlight specific unique approaches and 
features in projects, but not always.  

 Calculations internal to the summary page were consistent for most projects, but not all; additional 
factors were sometimes added. 

 Sub-methods critical to the calculation were sometimes contained in hidden sheets. 
 Safety and influence adjustments were inserted in different locations and not always explained. 

Recommendation: Consider providing more training or adding quality control steps to ensure the 
summary workbook front page is completed and stored in a consistent manner. Identify a common 
approach for common measures and, if necessary, document deviations and the reasons for the 
deviations in a clearly labelled field on the summary sheet. 

Outcome: A consistent summary workbook aids both internal and external quality assurance, quality 
control, and measurement and verification. 

19. Finding: Enbridge Etools is used as both a calculation tool and as a communication tool with customers. 
While it appears to serve the needs of the program, this form of communication is difficult for the 
evaluation efforts. 

 Etools does not easily allow for assumptions to be sourced within the record. 
 Some Etools selections may be site-specific and some may be defaults; the calculator does not 

clearly distinguish. 
 Energy savings that are calculated outside of Etools are hard-entered in Etools but not always 

sourced. 

Recommendation: Use a consistent summary workbook. Provide details used in Etools in the 
application along with supporting documentation. 

Outcome: A consistent summary workbook aids both internal and external quality assurance, quality 
control, and measurement and verification. 

 Data management 

20. Finding: Neither Union nor Enbridge currently track participating customer or participating vendor 
contact information in their program tracking database. Providing the information to the evaluation puts 
significant burden on utility staff.  
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Recommendation A: Track contacts associated with projects in the program tracking database. At a 
minimum, the program tracking database should include: 

 Project site address 
 Customer mailing address 
 Primary customer contact name 
 Primary customer contact phone 
 Primary customer contact email 
 Primary customer contact mailing address 
 Addresses are best tracked as multiple fields including:  

− Street address line 1 
− Street address line 2 
− City 
− Province 
− Postal code 

Phone number fields should include data validation to enforce a consistent format and avoid missing or 
extra digit errors. Phone extensions should be tracked in a field separate from the ten-digit phone 
number and be restricted to numeric data only. 

The best practice is to maintain contacts in a table separate from specific project or customer data. This 
allows for a single contact to be connected to multiple accounts and/or projects as necessary without 
creating duplication. This structure also makes it easier to associate multiple contacts with a single 
project and decreases quality control costs. 

Vendor contact information should also be tracked in the database, in the same table as the participating 
customer contact information. With a relational database, the contact ID from the table can be added to 
a project record in the role consistent with the contact’s participation (such as vendor, decision maker, 
or technical expert) with a separate table that allows a single vendor contact to be associated with 
multiple projects. 

Outcome A: Reduced burden on utility staff to seek contact information for projects, whether for 
internal or evaluation use. Reduced evaluation costs and improved sample design expectations. 

Recommendation B: The utilities should strongly consider investing in relational program tracking 
databases. Relational program tracking databases and customer relationship management (CRM) 
systems allow for multiple contacts to be associated with a single account and/or project. The 
incremental cost of implementation is low if it is part of the initial database design, populated as projects 
are started, and updated once they are complete. 

For the implementation team, a query-able one-stop shop for data provides a wealth of information that 
can improve delivery. For example, these databases can help programs understand how contractors 
work across projects, identify when projects have hit snags and need attention, and give the program 
team access to key customer context such as historical participation and different contacts that have 
worked with the program.  

For evaluation, this allows programs to easily clarify aspects of projects during implementation and to 
provide accurate, timely, and usable contact information to evaluators and verifiers.  
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Outcome B: Improved customer satisfaction from better delivery, and a reduced burden on utility staff 
for tracking information. A relational database would also streamline aggregation of program data for 
scorecards and make providing data simpler for annual savings evaluation and verification. 

Recommendation C: Continue to use the improved structure for data integrity in the evaluator request 
for contact information for the 2019 savings verification and evaluation.  

Outcome C: Reduced evaluation costs due to less data cleaning and research to fill missing information. 
Improved data collection with less returned advance letters and more accurate connection between 
projects and contacts. 

21. Finding: The extracts from the utility program tracking database do not include dates for key project 
milestones. Enbridge’s data did not include any dates and Union’s included only the “install date.” 

Recommendation: Track and provide to evaluators dates for key milestones in the project. Dates for 
project start, installation, and those that define the program year provide useful context for interviewers 
that is not always easy to find in project documentation 

Outcome: Improved data collection through more informed interviewers and reduced evaluation costs 
through less need to search for dates in documentation. 

22. Finding: EUL and annual gross savings in the Enbridge program tracking database extract total to the 
correct cumulative savings but are a work around for advanced (accelerated) projects. The data 
structure provides accurate cumulative savings but does not store and report the underlying dual-
baseline annual saving estimates, or the actual claimed RUL and the EUL for each measure. 
 
Recommendation: Include separate fields in the program tracking database for: 

 EUL  
 RUL 
 gross first year annual savings 
 gross post-RUL annual savings  
 net to gross (NTG) 
 gross cumulative gross  
 net cumulative savings  
 net first year savings  

Outcome: Improved data integrity results in less evaluation risk and more accurate savings totals. 
Providing each of the key savings types and their components allows evaluation to confirm that the 
savings provided are internally consistent. 
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6 APPENDICES 
 Technical Introduction 

This study provides verified savings ratios and verified gross savings totals from Enbridge’s and Union’s 
natural gas DSM programs delivered in 2017-2018. The projects included are shown in Table 6-1. In the 
CPSV study of 2017-2018 programs, custom Market-Rate Multi-Residential (Multifamily) and custom Low 
Income Multi-Residential projects are both included as a part of the Commercial program. 

Table 6-1. CPSV by program 

Program 
2017-2018 

CPSV 

Union Custom 
Large Volume  

Commercial & Industrial  

Enbridge Custom 
Commercial  

Industrial  
 

6.1.1 Background 
Enbridge and Union deliver energy efficiency programs under the Demand Side Management Framework for 
Natural Gas Distributors (2015-2020)6 developed by the OEB. In April 2016, the OEB hired an Evaluation 
Contractor (EC) team led by DNV GL to develop an overall evaluation, measurement, and verification (EM&V) 
plan. The objectives of the plan were to: 

 Assess portfolio impacts to determine annual savings results, shareholder incentive and lost revenue 
amounts, and future year targets. 

 Assess the effectiveness of energy efficiency programs on their participants and/or market, including 
results on various scorecard items. 

 Identify ways in which programs can be changed or refined to improve their performance. 

Under the plan, the DNV GL team conducted a verification of gross savings for custom projects implemented 
as part of the 2017-2018 program year. This report is a result of that study. 

An evaluation advisory committee (EAC) provides input and advice to the OEB on the evaluation and audit of 
DSM results. The EAC consists of representatives from Union and Enbridge as well as representatives from 
non-utility stakeholders, independent experts, staff from the Independent Electricity System Operator 
(IESO), and observers from the Environmental Commissioner of Ontario and the Ministry of Energy. The 
DNV GL team worked closely with the EAC throughout this study and received comment, advice, and input 
on methodology and results. We thank them for their involvement. 

 
6 EB-2014-0134 
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6.1.2 Methodology Summary 
The results presented in this report are based on data collection from the following four primary sources, 
supplemented with secondary source information: 

 Union and Enbridge tracking databases 
 Union and Enbridge project documentation 
 In-Depth Interviews with a sample of participating customers (vendors provided supplementary 

information for some sites) 
 On-site visits to a sample of participating customer sites 

The data collection with a sample of participating customers included site visits and telephone interviews 
supporting a detailed measurement and verification (M&V) analysis. Table 2 shows the targeted and 
completed data collection activities. 

Table 6-2. Data collection activities* 

Target Group Activity Targeted 
Measures 

Completed 
Measures 

Enbridge 

Participating 
Customers 

M&V Site Visit 
(On-site) 45 

30 

TSER Interview  18 

Union  

Participating 
Customers 

M&V Site Visit 
(On-site) 65 

63 

TSER Interview 11 

Overall  

Participating 
Customers 

M&V Site Visit 
(On-site) 110 

93 

TSER Interview 29 
*This table reports the number of measures targeted and completed as measures were used to design 

the sample before customers and sites had been identified.  

At a high level, the gross savings verification (CPSV) study employed the following methodology: 

 Review program data and documentation. The evaluation started with a review of the program 
tracking data, which formed the basis of the sample, and an initial review of the program documentation. 
Once the sample was selected, additional documentation was provided by the programs to describe the 
energy efficiency measures and support the tracking savings estimates, also called the ex ante 
estimates. 

 Design and select the sample. The tracking data was used to design and select a sample. Full 
documentation and contact information was requested for all sites within the sample.  

 Collect data. Data was collected to verify the ex ante energy savings. 
 Analyze the results. The collected data was used to verify the gross savings at each site. 
 Report the results. The final step was to report the results. 
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Key features of the methodology include: 

 The sample design employed a stratified random sample that targeted 10% relative precision with 90% 
confidence at the program level. Details of the sampling methods are presented in the scope of work 
embedded in appendix section 6.5. Final sample achievements are provided in appendix section 6.2.  

 Ratio estimation was used to expand sample results to the population. The evaluation collected data 
on all sampled or backup projects that a customer contact could speak to rather than only the first 
selected. In our calculation of sampling error (+/-, confidence intervals, relative precision and error 
ratios), we used two-tailed 90-percent confidence limits and clusters defined by customers to 
appropriately estimate error when multiple units are collected from a single source. The approach used 
is described in the scope of work embedded in appendix section 6.5. 

 The gross savings verification used a combination of on-site data collection and interviews to collect 
primary data. Calculation of lifetime gross savings used a dual baseline approach to more accurately 
estimate savings for early replacement measures. Detailed site reports for each of the sites visited or 
called were prepared by the DNV GL team and reviewed by the EAC. 

6.1.2.1 Understanding Statistical Error 
Statistical error is reported for all of the ratio results in this report. The studies were designed with sample 
designs targeting 10% relative precision with 90% confidence (90/10) based on the best available 
assumptions at the start of the evaluation. Table 6-3 describes each of the statistics provided in this report. 
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Table 6-3: Relevant statistics 

Term Definition 

Ratio/Adjustment factor 
A point estimate of the evaluation findings 
expressed as a percent. 

+/- or Absolute Precision 

If the evaluation were repeated several times, 
selecting samples from the same population, 
90%7 of the time the ratio would be within this 
range 

Confidence interval 
The upper bound is defined by the ratio plus the 
absolute precision. The lower bound is defined by 
the ratio minus the absolute precision. 

Relative Precision 

The relative precision is calculated as the absolute 
precision divided by the ratio itself. By 
convention, relative precisions are the statistic 
that is targeted in sampling (i.e., 90/10 is a 
relative precision metric) 

Finite population correction (FPC) 

FPC is a factor that reduces the measured error of 
samples drawn from small populations (less than 
300). FPC applies when the ratio is applied to the 
same population from which the sample was 
drawn.  

 
Figure 6-1 shows an example of: 

 the adjustment factor (ratio) as a blue point 
 the 90% confidence interval with finite population correction (blue) 
 the 90% confidence interval without finite population correction (green) 

 
7 90% is the confidence limit that we are using.  
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Figure 6-1. Ratio diagram example 

 

The plus/minus (±) error (%) indicated at the 90% confidence interval is the absolute difference between 
the estimated percentage and the upper or lower confidence bound. For example, in Figure 6-1, the ratio is 
94% and the non-FPC 90% confidence interval is ± 5 percentage points (i.e., 94% ± 5%).8 Another way of 
saying this is that there is a 90% probability that the actual ratio for the next year’s program lies between 
89 and 99%. Figure 6-2 demonstrates this concept by showing twenty hypothetical confidence intervals 
calculated from twenty different samples of the same population. Eighteen out of twenty (90%) include the 
true population ratio (overlap the black line representing the true ratio). 

Figure 6-2. Ninety Percent Confidence Interval 

 
Note: Each horizontal line represents a confidence interval, while the black vertical line is the actual population realization rate. Yellow confidence 

intervals do not include the actual ratio.  

 
8 The critical value for calculating the confidence interval ± for each adjustment factor is determined using Student's t-distribution and n-1 for the 

degrees of freedom, where n is the sample size. For 2-tailed estimates (ratios that could be above or below 100%) the appropriate t-stat used 
to calculate precision from the standard error is close to 1.645. 

Adjustment 
Factor

90 Percent Confidence Interval, 
Without Finite Population Correction

90 Percent Confidence Interval, 
Finite Population Correction

89% 99%94%
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The relative precision of the ratio is calculated as 5%/94% =5.3%. 

For low ratios, relative precisions may be quite high, even when the confidence interval around the ratio is 
quite narrow. Consider a ratio of 5% with the same 5% absolute precision as in the above example. While 
the absolute precisions are the same, the latter ratio (5%) has a relative precision of 5%/5% =100%. In 
absolute terms, we still are 90% confident the ratio is below 10%, despite the very high (100%) relative 
precision.  

We report the relative precision in all cases at the 90% confidence level. That is, whether the relative 
precision is large or small, we have the same 90% confidence that the range defined by the point estimate 
+/- the absolute error captures the true unknown value. The “midpoint” estimate (the ratio) is the best 
(statistically most likely) estimate, while the confidence interval is calculated as an interval around that point. 
Thus, in all cases, we reported the best point estimate, with a symmetric 90% confidence interval (using the 
t-score for a 2-tailed 90% confidence interval). 

 Final Sample Achievement 
The tables in this section show the achieved sample for each stratum in the sample designs. The tables are 
specific to each program and show the categorical stratification (segment) and size strata (larger numbers 
are bigger projects). Sampling was done at the measure level. The target column shows the number of units 
we attempted to complete. The complete column shows the number of measures randomly selected and 
completed. Cumulative savings (CCM) in the completed sample (completed CCM) and for the frame (total 
CCM) are also included. Note that in some cases measures beyond the target were completed. These 
completed measures were at sites with multiple measures in the sample. 

6.2.1 Union C&I Custom: Summary of Participant Data Collection 
Table 6-4 summarizes the participant data collection efforts for CPSV of the Union C&I Custom program. The 
table shows the portion of the program that:  

 Completed on-site visits 
 Completed telephone-supported engineering reviews (TSER) 
 Did not respond to an evaluation attempt at contact, or refused verification 
 Was not contacted by the evaluation team.9  

The data collected is represented as the number of sites, the number of measures, and cumulative ex ante 
natural gas savings (ex ante CCM). The proportion of the program in each category is also represented in 
Table 6-5. In the table, size categories within segments (e.g. Industrial) are ordered with 1 being the 
smallest stratum within each segment. The study had a customer response rate of 65%, which is consistent 
with what DNV GL has seen in comparable studies in central North America. 

 
9 Sites or measures where contact was not attempted were either not selected for contact in sampling or in the backup sample or were not contacted 

due to strata quotas being met. 
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Table 6-4. Summary of CPSV data collection for the Union C&I Custom Program 
Data Collection 

Category 
Targeted Completed 

# Measures # Sites # Measures Ex Ante CCM 
Completed On-Site 39 19 28 568,326,085 
Completed TSER 11 11 27,431,203 
Attempted Contact, 
Not Completed   

16 16 204,083,868 

Not Attempted 450 904 2,371,721,795 
Total 496 959 3,171,562,951 

 

Table 6-5. CPSV Sample Achievement for Union CI&MF 

 

6.2.2 Union Large Volume: Summary of Participant Data Collection 
Table 6-6 summarizes the participant data collection efforts for CPSV of the Union Large Volume program. 
The table shows the portion of the program that:  

 Completed on-site visits 
 Did not respond to an evaluation attempt at contact, or refused verification 
 Was not contacted by the evaluation team.10  

The data collected is represented as the number of sites, the number of measures, and cumulative ex ante 
natural gas savings (ex ante CCM). The proportion of the program in each category is also represented in  

Table 6-7. In the table, size categories are ordered with 1 being the smallest stratum. The study had a 
customer response rate of 72%, which is slightly higher what DNV GL has seen in comparable studies in 
central North America. 

 
10 Sites or measures where contact was not attempted were either not selected for contact in sampling or in the backup sample or were not contacted 

due to strata quotas being met. 
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Table 6-6. Summary of CPSV data collection for Union Large Volume 

Data Collection 
Category 

Targeted Completed 
# Measures # Sites # Measures Ex Ante CCM 

Completed On-Site 26 13 35 1,216,360,088 
Attempted Contact, 
Not Completed 

  
5 5 39,222,348 

Not Attempted 19 48 296,512,561 
Total 37 88 1,552,094,997 

 

Table 6-7. CPSV Sample Achievement for Union Large Volume 

  

6.2.3 Enbridge C&I: Summary of Participant Data Collection 
Table 6-8 summarizes the CPSV data collection efforts for the Enbridge C&I Custom program. The table 
shows the portion of the program that:  

 Completed on-site visits 
 Completed telephone supported engineering reviews (TSER) 
 Did not respond to an evaluation attempt at contact, or refused verification 
 Was not contacted by the evaluation team.11  

The data collected is represented as the number of sites, the number of measures, and cumulative ex ante 
natural gas savings (ex ante CCM). The proportion of the program in each category is also represented in 
Table 6-9. In the table, size categories within segments (e.g. Industrial) are ordered with 1 being the 
smallest stratum within each segment. The study had a customer response rate of 66%, which is consistent 
with what DNV GL has seen in comparable studies in central North America. 

 
11 Sites or measures where contact was not attempted were not selected for contact in sampling or in the backup sample. 
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Table 6-8. Summary of CPSV data collection for Enbridge C&I Custom Program 

Data Collection 
Category 

Targeted Completed 
# Measures # Sites # Measures Ex Ante CCM 

Completed On-Site 
45 

26 30 152,282,237 
Completed TSER 18 18 19,279,821 
Attempted Contact, 
Not Completed 

  
23 23 79,391,280 

Not Attempted 1,321 1,834 1,210,405,585 
Total 1,388 1,905 1,461,358,923 

 

Table 6-9. CPSV Sample Achievement for Enbridge C&I Custom Program 
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 Technical Policy Approaches 
This appendix memorializes some of the more noteworthy topics that arose during the evaluation as part of 
Evaluation Advisory Committee (EAC) review of CPSV site reports. In some cases these decisions were made 
during the 2015 and 2016 CPSV (as noted in the text). 

6.3.1 Measure categories and baseline selection 
Table 6-10 shows the CPSV team’s definitions of which baseline is appropriate for various situations. These 
are guidelines that apply to almost all projects. Some situations may require an exception, in which case the 
reasoning was described in the site report. In most cases where a code or market minimum baseline was an 
option, we used that rather than a customer specific baseline. This approach was used in order to maintain 
consistency of approach with the free ridership based attribution study, making the results applicable in 
conjunction with the results from this study. 

Table 6-10. Measure categories and associated baselines 

Measure Type 

Gross Savings, based on remaining 
useful life from facility contact and 

documentation Examples Notes 
Early 

Replacement 
Baseline 

Natural Replacement 
Baseline 

Replace on Burnout 
(ROB) and Existing 
Equipment More 
Efficient than Code or 
Where No Code 
Applies 

NA 

In Situ 
(use new equipment 
with the same 
size/rating and In Situ 
efficiency)  

Unique measures where no 
code/Industry Standard Practice 
(ISP) exists; Drum Dryers 

 

Replace on Burnout 
(ROB) and Existing 
Equipment Less 
Efficient than Code 

NA Code/Standard Market 
Efficiency  

Replacing a boiler which was no 
longer practical to operate  

New Construction 
(NC) / Capacity 
Expansion (CE) 

NA 

Code/Standard Market 
Efficiency or Minimum 
on Market/Customer 
Specific 

New boiler for new space or 
system. Any new construction or 
natural gas load 
adding/increasing. Other 
recently constructed non-
participating buildings onsite are 
a reasonable baseline 

Minimum on 
market / 
customer specific 
applies where 
there is no 
enforced code 

Retrofit Add On 
(REA)  In Situ  

Code/Standard Market 
Efficiency or Minimum 
on Market/Customer-
specific 

Equipment controls; addition of 
boiler economizer; pipe/tank 
insulation 

Minimum on 
market / 
customer specific 
applies where 
there is no 
enforced code 

Early Replacement 
(ER) and Existing 
Equipment More 
Efficient than Code 
or Where No Code 
Applies 

In Situ 

In Situ  
(use new equipment 
with the same 
size/rating and In Situ 
efficiency)  

Greenhouse components, such 
as a site with degraded double-
layer polyethylene walls which 
then installs triple layer but uses 
single layer poly walls as the 
baseline (this is a regressive 
baseline) to estimate savings. 
Must use double layer (new not 
degraded) as the baseline in this 
case. 
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Early Replacement 
(ER) and Existing 
Equipment Less 
Efficient than Code 

In Situ 

Code/Standard Market 
Efficiency or Minimum 
on Market/Customer 
Specific 

Regenerative Thermal Oxidizer 
(RTO) – required to meet local 
air quality emissions 
requirements, that a 
recuperative or direct-fired 
oxidizer cannot achieve.  

 

Maintenance 
(Including Repair or 
Maintain to Code or 
Restoration to Prior 
Efficiency Level) 

NA In Situ 

Re-tube boilers to rated 
efficiency levels; Repair or clean 
heat exchanger; Replace heat 
exchanger oil; Rewind motors; 
Repair or replace faulty/leaking 
valves, pipes, ductwork, etc.; 
Re-pipe condensate return lines. 

 

System Optimization 
(OPT)  NA In Situ 

Revamp Process Control 
Strategy; De-bottlenecking to 
increase production and 
m3/widget; Modifying the 
sequence of processes. 

 

 

6.3.2 Estimated useful life 
For most measures, we based EULs on those found in the Utility Measure Life Guide, when present and 
reasonable. Site contacts were asked about their expectations for the EUL of the measure installed. The 
simple decision matrix shown in Table 6-11 shows when the verification uses a site specific EUL instead of 
the measure life guide. 

Table 6-11. EUL decision matrix  

  

Is there a measure specific (not other/process) EUL 
in the utility measure life guide? 

Yes No 

Does site contact provide 
information that supports 

an EUL value 
determination? 

Yes 

Use utility measure life 
guide unless site contact 

has site specific reason for 
EUL value provided 

Use site contact reported 
EUL 

No Use utility measure life 
guide 

Use utility measure life 
guide for other/process, ex 
ante EUL, or, in rare cases, 
secondary sources such as 

manufacturers or other 
studies 

When EULs were not present in the Utility Measure Life Guide, and site contacts were not knowledgeable, we 
would base EULs on those used in other North American jurisdictions. In rare cases, manufacturer 
information may have been used to determine the applicable EUL for measures that were not found in a 
survey of EUL guides and TRMs. 

6.3.2.1 Remaining useful life 
The RUL of the existing equipment limited the EUL of the implemented measure for the following categories 
of measures: 

 Retrofit Add-on (REA) 
 System Optimization (OPT) 
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 Maintenance 

RUL was determined based on the best available evidence. In some cases, the preponderance of evidence 
suggested that an REA measure was likely to be re-used with new equipment when the existing equipment 
was replaced. Evidence to support using an EUL rather than RUL for REA measures required that the re-use 
was both feasible (REA measure must be compatible with a wide range of substitute equipment) and likely 
(ISP was re-use for the application and/or site contact indicates that re-use was planned). 

There are situations where the RUL of the existing measure is more than likely longer than the EUL of the 
REA measure. Pipe insulation is an example: in almost all cases we would expect existing pipes to outlast 
the insulation installed on them. 

Site engineers and interviewers used a list of questions to help determine the RUL of existing equipment. 
Due to time constraints, project specifics and the site contact’s willingness/ability to respond, not all 
questions were asked of all sites. In 2017-2018, we made this process more formalized as detailed below.  

The following section provides the methodology we used for determining the applicable RULs. Question 
wording onsite and on telephone interviews did vary from the language used here as the questions were 
delivered in the context of the broader conversation about the implemented measures. 

Framing Questions 

These questions are intended to get the respondent thinking about their rebated equipment in the context of: 

 Their broader facility or process 
 Their typical maintenance and equipment replacement practices 
 The performance of the equipment relative to their current needs 

Interviewers ask these questions before moving to the measure-type-specific questions shown in the 
following sections. 

 For all add-on measures, interviewers asked these questions of the host equipment, or the pre-existing 
energy using equipment that the add-on measure is making more efficient. Wording was informed by 
observed equipment condition. 

 For add-on measures that replaced a pre-existing add-on, interviewers asked these questions referring 
to the pre-existing add-on in addition to and separate from the host equipment. 

 For replacement measures, interviewers asked these questions referring to the condition of the replaced 
equipment at the time of replacement. 

 Maintenance  

− frequency  
− costs relative to that anticipated for a new unit 
− costs over time (are they increasing or decreasing) 

 Performance 

− Is/was it meeting needs? 
− Performing at its rated specification? 
− Degrading more or less quickly between maintenance/repairs? 

 Any components whose failure would cause replacement of the equipment? 

− Which component is it? 
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 How much longer do you think it will last? 

Equipment Replacement 

The equipment replacement measure type refers to equipment that is installed in place of another piece of 
equipment being removed. In this case, the EUL of the installed equipment is split into two periods: 

 Early Replacement (ER) Period: This is the period representing the RUL of the existing (replaced) 
equipment. During this period, the existing equipment is the baseline. 

 Non-ER Period: The remaining EUL (after subtracting out the RUL) is referred to the non-ER period. 
During this period, the new standard efficiency baseline shall be used. 

We determine the RUL for equipment replacement measures by asking the questions shown in Figure 6-3. 

Figure 6-3. Equipment Replacement Data Collection Flow Chart 

If you hadn't replaced the previous equipment 
when you did, assuming regular upkeep 

how long would it have been practical to 
keep it in service?

RUL = Response

Did you need to replace the previous 
equipment when you did?

NoYes

Not Early 
Replacement

 

DNV GL ensured that the respondent understood that regular maintenance and upkeep should be assumed. 

Note that the question does not refer to the program. The purpose was to understand how long the 
equipment would have stayed in service had it not been replaced at the time it was. This is different from a 
timing/acceleration question that might be found in a free ridership question sequence, in that the reasons 
for replacing now rather than later are not material in the gross context.  

Put simply, for this gross-only evaluation, we do not care when a customer would have replaced their 
equipment without the program. Instead we are seeking to understand how much longer it would have been 
practical to keep the equipment in use.  

Add-on Equipment 

The add-on equipment measure type refers to equipment that is added to an existing system or piece of 
equipment to make it more efficient, such as a control or insulation. There are many potential periods within 
the EUL of the installed add-on equipment. These periods include: 

 ER Period 1: The period where the existing add-on equipment (or none, if the existing equipment did 
not have any applicable add-on equipment) and existing host equipment could have continued operating 
in the same manner. During this period, the baseline would be the existing host equipment with the 
existing add-on (if any).  
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 ER Period 2: There could be a second ER period on rare occasions, for two reasons: 
− If the existing add-on equipment (if there was one) would have failed or been replaced, but the 

existing host equipment was still operating effectively. During this period, the baseline would be the 
existing host equipment with new standard efficiency add-on equipment.12 

− If the existing host equipment failed, but the existing add-on equipment could have been used with 
the new host equipment. During this period, the baseline would be the new host equipment 
(whatever the customer will most likely install) with the existing add-on equipment. 

 Non-ER Period: The period after both the existing host equipment and the existing add-on (if any) 
would have failed or had to have been changed/replaced. During this period, the baseline is the new 
host equipment with a new standard efficiency add-on.12 

These periods are represented visually in Figure 6-4. In this figure, the labels are defined as follows: 

 Exist. Add-on RUL > 0: Existing add-on equipment was early replacement. 
 Exist. Host RUL > 0: The add-on was installed on existing host equipment. 
 EUL of New Add-on > RUL of Exist. Host: The host equipment will be replaced during the life of the 

new add-on 
 New Add-on Compatible with New Host: The new add-on equipment is practical to reuse with 

whatever replaces the existing host equipment, as determined by the questions in Figure 6-3.

 
12 Note that the "new std. eff. add-on" case may not include an add-on at all. For example, the standard efficiency case for many motors is not to use 

a motor drive but to allow the motor to run by itself. Sometimes customers even replace an existing VFD-driven motor with one that does not 
have a VFD. 
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Figure 6-4. Add-on Equipment Periods 
Scenario <---------------------New Add-on Equipment EUL--------------------> 

# 

Exist. Add-
on RUL >0 

Exist. Host 
RUL >0 

EUL of New 
Add-on > 

RUL of Exist. 
Host 

New Add-on 
Compatible 
with New 

Host. 

Baseline is: 

ER Period 1 ER Period 2 Non ER Period 

1 yes yes yes yes Exist. Host  
Pre-exist. Add-on 

Exist. Host  
New Std. Eff. Add-on12 

New Host  
New Std. Eff. Add-on12 

2 yes yes yes no Exist. Host  
Pre-exist. Add-on12 

Exist. Host  
New Std. Eff. Add-on12 No Savings 

3 yes yes no - 
Exist. Host  
Pre-exist. Add-on (or 
none) 

n/a Exist. Host  
New Std. Eff. Add-on12 

4 yes no - yes New Host 
Pre-exist. Add-on. n/a New Host  

New Std. Eff. Add-on12 

5 no yes yes yes Exist. Host  
New Std. Eff. Add-on12 n/a New Host  

New Std. Eff. Add-on12 

6 no yes yes no Exist. Host  
New Std. Eff. Add-on12 n/a No Savings 

7 no yes no - n/a n/a Exist. Host  
New Std. Eff. Add-on12 

8 no no - yes n/a n/a New Host  
New Std. Eff. Add-on12 
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Using the example of a boiler and a boiler controller, here is how these scenarios would work: 

 Scenario 1:  

Customer had an existing boiler with an existing controller. 
Existing controller and boiler both had an RUL greater than zero. 
Boiler RUL was greater than the existing controller RUL. 
New controller EUL is greater than the existing boiler RUL. 
Controller would be compatible with a new boiler. 

 Scenario 2 

Customer had an existing boiler with an existing controller. 
Existing controller and boiler both had an RUL greater than zero. 
Boiler RUL was greater than the existing controller RUL. 
New controller EUL is greater than the existing boiler RUL. 
Controller would not be compatible with a new boiler. 

 Scenario 3 

Customer had an existing boiler with an existing controller. 
Existing controller and boiler both had an RUL greater than zero. 
Boiler RUL was greater than the existing controller RUL. 
New controller EUL is less than the existing boiler RUL. 
Controller would not be compatible with a new boiler. 

 Scenario 4 

Customer had an existing controller which was re-installed on a new boiler. 
Existing controller had an RUL greater than zero. 
New boiler EUL is greater than the existing controller EUL 

 Scenario 5 

Customer had an existing boiler with an RUL greater than zero. 
Existing controller had failed or did not exist. 
New controller EUL is greater than the existing boiler RUL. 
Controller would be compatible with a new boiler. 

 Scenario 6 

Customer had an existing boiler with an RUL greater than zero. 
Existing controller had failed or did not exist. 
New controller EUL is greater than the existing boiler RUL. 
Controller would not be compatible with a new boiler. 

 Scenario 7 

Customer had an existing boiler with an RUL greater than zero. 
Existing controller had failed or did not exist. 
New controller EUL is less than the existing boiler RUL. 
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 Scenario 8 

Customer installed a new controller on a new boiler. 

Additional examples using other technologies: 

 Scenario 1: A customer replaces damper driven speed control with a VFD on a make-up air (MUA) unit. 
The customer says that the VFD is easily removable and could easily be reused on a new MUA. The 
damper speed control had an RUL of 5 years, the MUA has an RUL of 10 years, and the VFD has an EUL 
of 15 years. 

Period Length 
(yrs.) Baseline 

ER Period 1 5 Exist. Host  
Exist. Add-on 

ER Period 2 5 Exist. Host  
New Std. Eff. Add-on12 

Non ER Period 5 New Host  
New Std. Eff. Add-on12 

 

 Scenario 2: A customer adds a vendor-specific linkageless control to their existing steam boiler. The 
existing boiler did not have any similar controls. The customer says that the boiler has an RUL of 5 years. 
They do not like the existing system vendor, and so in a new system they would not find it practical to 
recycle the used vendor-specific linkageless control. The linkageless control has a standard EUL of 10 
years, though in this case the EUL is limited to 5 years.  

Period Length 
(yrs.) Baseline 

Non ER Period 5 Exist. Host  
Exist. Add-on12 

 

We determined the RUL and EUL for add-on measures by asking the questions shown in Figure 6-5. The 
purpose was to make sure that we got as much meaningful, accurate, and consistent information as possible 
from the customer, to minimize resorting to default guidelines.  
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Figure 6-5. Add-on Equipment Data Collection Flow Chart13 

If you had not replaced the old 
<add-on device>, how long 

would it have worked with regular 
upkeep?

Add-on RUL = 
Response

When the <host equipment> is 
replaced, do you anticipate that this 
<add-on device> will be practical to 

reuse on the equipment or system you 
choose for replacement?

Assuming regular upkeep how 
long will it be practical to keep 

the <host equipment> in service?

No

EUL = Std. Add-on EUL

Yes

Host RUL = Min of
• Response +2 yrs
• Std. Host EUL

Add-on RUL = 0No

EUL/RUL 
Sequence

EUL = Host RULNo

Was there a previously installed 
<add-on device> that performed 

a similar function?
No

Did it need to be replaced when 
you replaced it?

Yes

Yes

Was the <host equipment> 
replaced at the same time?No

Would the previously installed 
<add-on device> have worked 

with the new <host equipment>? 
Yes

Yes

 

For customers who were hesitant to answer, we obtained approximate information by providing bracketed 
categories (e.g. “is it more or less than 10 years” … “is it more or less than 5 years”) and incorporated any 
information available from the documentation or our own sources to help inform this value. 

Summary 

In the past, there was significant debate amongst the EAC on how to determine the length and nature of the 
EUL and RUL periods, particularly when the savings for one or more periods might have been zero.  

 
13 Note that we add 2 years to the final equipment life question response because the equipment was installed in 2017 or 2018 but we are asking 

about it in 2019. 
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For this reason, we chose to make explicit how we asked about these issues and collected the information 
necessary to reasonably quantify them. There were still situations where we had to follow default guidelines 
about items like RUL and whether equipment could be reused on new host equipment, though our approach 
reduced the number of times this was necessary. 

6.3.3 Greenhouse baselines 
For this round of CPSV, the evaluation team accepted most of the baseline assumptions used by the utilities, 
as applicable codes for commercial greenhouses do not provide specific guidance toward defining minimum 
efficiency levels for any of the equipment included in the utility programs. Further, Industry Standard 
Practice (ISP) for Ontario has not been studied. The baseline assumptions used by the utilities were 
generally closer to a “minimum available on the market” baseline rather than ISP. This approach was 
consistent with that used for the 2015 CPSV and NTG studies. 

In accepting the program baseline for gross savings, the CPSV adjustment was smaller than it would have 
been with adjustment. The free ridership study asked about options that would have been installed in the 
absence of the program using the program baseline as the “full credit to the program” end of the scale. If 
ISP is more efficient than the program claimed baseline, this would theoretically result in more customers 
with higher free ridership relative to using an ISP based baseline. Mathematically, whether the “standard” 
baseline was set at minimum available or at an ISP level, the net savings would be the same or very similar 
as long as both the CPSV and FR projects work off of the same “standard.” 

Due to the number and size of these projects and the anticipated continued growth in greenhouse 
construction, we recommend scoping and undertaking a greenhouse baseline study in the future. 

6.3.4 Union topics 
Union specific topics that required significant decisions during the verification included evaluation approach 
to “influence factors,” and steam traps. 

Steam traps 

The CPSV team used a six (6) year EUL for these measures, consistent with 2015 and 2016 CPSVs. The 
reasoning in 2015, which we carried forward in 2017-2018, is described below. 

In previous project documentation, Union typically used seven (7) year EULs and Enbridge usually used six 
(6) year EULs. The CPSV team used a single EUL for both utilities, adopting a six (6) year EUL. The six-year 
value was based on a 2015 Massachusetts study and is also consistent with the California DEER database, 
Massachusetts evaluations and the Wisconsin Focus on Energy TRM. The Michigan MEMD (Michigan Efficient 
Measure Database) uses a five (5) year EUL.  

Project documentation provided by Union to support a longer EUL for Union projects consisted of three 
reports from customers documenting their practices and survey results. Each of the three sites provided was 
a petrochemical plant. 

The reports showed failure rates that could be consistent with 7, 11 and 13 years respectively.  

Methodologically, “one divided by failure rate” is a way to estimate the EUL, but it assumes that all traps fail 
randomly. Many factors affect the life to the steam trap: temperature, pressure, flowrate, operating hours, 
quality of the installation of the steam trap, location of the steam trap in the system (e.g., near elbows and 
constrictions, or in a straight line of pipe, or somewhere near forklift traffic), presence of low concentrations 
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of chemicals in the steam and more. The steam traps replaced as part of a program are going to be more 
likely to be those with a higher rate of failure than those of the facility as a whole. 

DNV GL also reviewed the project files sent for the 2015 CSPV sample. While most of the project files did not 
report the number of traps surveyed, the evaluation team found two others in the 2015 project files that did 
(the two largest, one petrochemical and one other manufacturing). The failure rates in those sites were 
consistent with 4.3 and 8.1 years, but it was not clear how often they conducted surveys, so these could 
have been multi-year failures (longer implied EUL with a ”one divided by failure rate” method). 

Five large customers do not necessarily represent the program population, and the steam traps replaced by 
the program are likely to fail at a rate greater than those not replaced. The evaluation team does not have 
enough evidence to support a longer steam trap EUL for Union and used 6 years as the EUL, consistent with 
the current best available research (the Massachusetts study).14  

Union used three general approaches to calculate savings from steam traps. Most of the projects fell into 
approaches 1 and 2, with only a few projects using approach 3. 

1. Standard: A calculation tool took inputs provided by vendors and applied them to a simplified 
version of the Spirax Sarco equation, then applied a derating factor. This is similar to the approach 
used by many vendors. 

2. Chemical and Refinery: A calculation tool which used four different equations depending on pressure 
and steam trap type, including choked and non-choked versions of both the Napier equation and 
ANSI standard equation. This was generally applied to large chemical and refinery plants with 
thermodynamic traps.  

3. Ad-Hoc: This approach represented a variety of methods which took different outputs (which were 
likely to have been based on different assumptions from simple vendor calculations) without 
specifically stating assumptions and converted steam loss to natural gas savings. 

For this round of evaluation, we accepted Union’s methodology for Approaches 1 and 2, retaining their 
savings estimates unless we learned something from the site contact about the pressure, leak rate, or other 
condition that differed from the ex ante assumption/documentation. Where site information differed from 
the documentation, the methodology used to estimate ex post savings was determined on a case-by-case 
basis. For Approach 3, we planned to recalculate savings using a formula from the Illinois TRM, which 
generally produces savings estimates similar to the results from the Enbridge and Union Approach 1 
methods. Approach 3 was, in the end, not used. 

In the future, we propose that Union document and provide the orifice sizes used to check the vendor 
calculations. We also propose that Union provide all documentation, including charts, tables, and vendor 
documentation where needed, to evaluate Approach 2 sites. Union should also provide Excel calculators with 
live formulas rather than hardcoded values when the values were determined based on a formula or table as 
opposed to a chart or curve. If the chart or curve was the source, Union should provide a copy of the source 
material.  

 
14 Massachusetts 2013 Prescriptive Gas impact Evaluation. Prepared by DNV GL for Massachusetts Gas Program Administrators and Massachusetts 

Energy Advisory Council, June 2015. 
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Some options for increasing the evaluation rigour for steam traps, might entail one or more of the following:  

 Attempting to independently gather orifice sizes and maximum flow capacity charts by reaching out to 
vendors to develop a database which would allow us to independently verify calculations  

 Purchasing a license for steam trap auditing software allowing for independent verification  
 Developing an assessment of measure life using DNV GL’s ultrasonic leak detector to assess failure rate 

at participating sites. 

Boiler Measure Lives 

In the 2016 CPSV and continuing in 2017-2018, we harmonized the boiler measure lives for the two utilities. 
Previously, Union used 20 years for boilers, while Enbridge used 25 years. DNV GL senior engineers were 
asked which was more reasonable and consensus was that 25 years is a reasonable estimate of measure life 
for most large boiler applications. 

6.3.5 Enbridge topics 
Enbridge specific topics that required significant decisions during the verification included an evaluation 
approach to boilers and steam traps. 

Boilers 

For the 2017-2018 evaluation of the Enbridge programs, the DNV GL team accepted the Etools calculation 
method along with the inputs used by Enbridge, except in cases where we were able to verify with site 
contacts a different condition than what was shown in the documentation. This approach was consistent with 
2015 and 2016. 

For the future evaluations, the evaluation team will: 

 Look for more existing evidence from Enbridge (including emails from the customers, photographs, 
inspection reports, cut sheets, invoices, and conversation notes) to explain why site-specific inputs were 
used  

 Request that Enbridge explicitly state for domestic hot water (DHW) boiler replacements in buildings 
with storage tanks whether the existing tank was replaced as part of the boiler replacement, and 
whether the existing tank was insulated.  

 Recommend that the DHW tank insulation be included as a separate measure from boiler replacement. 
 Consider additional research and reporting that includes: 

− Pursuing a detailed review of the ASHRAE 155P research 
− Pursuing a review of the Etools calculator which digs into the underlying assumptions and formulas 
− Writing a detailed memo which summarizes the results of these reviews  

One benefit to pursuing these activities would be greater clarity around the remaining calculation 
uncertainties and a better understanding of their effect. Another would be the identification of areas where 
the calculation rigour can be cost-effectively increased through further research. 

During the evaluation, we noted that Enbridge’s approach to boiler implementation appeared to take more of 
the boiler system into account than prescriptive and custom programs implemented elsewhere. This may be 
motivated by the savings estimation approach that Etools takes and provides justification for on average 
higher savings estimates from Etools than prescriptive boiler savings estimates elsewhere.  
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Due to the unique approach to market and calculation that Enbridge takes, future CPSV efforts should 
consider using an empirical measurement approach to directly estimate usage and/or savings for boilers. 
Empirical measurement could take the form of billing analysis or an on-site metering study which either 
measures natural gas directly or measures proxy values (such as flue gas temperature, water flow, or 
combustion fan electrical usage). On-site metering studies are becoming more cost effective as end-use 
natural gas metering expertise and the accuracy of meters to measure proxy variables continue to increase. 
An empirical sample-based study would not prevent Enbridge from using a custom calculation approach but 
would help to calibrate the custom calculation and may provide value to the ASHRAE committee attempting 
to quantify seasonal efficiency. A billing analysis approach to estimate savings for multifamily and/or 
commercial boiler replacements may yield reasonable statistical significance due to the large numbers of 
boilers installed by Enbridge and the fact that boiler usage represents the large majority of gas usage in 
most buildings.  

Steam traps 

For this round of evaluation, consistent with 2015 and 2016, the evaluation team accepted Enbridge’s 
approach and savings estimates for steam trap evaluations unless we learned something from the site 
contact about the pressure, leak rate, or other condition that differed from the ex ante 
assumption/documentation. Where site contacts provided different information to the verifier than that 
included in the ex ante documentation, the approach used to estimate ex post savings was determined on a 
case by case basis (depending on what was different). 

For their steam trap savings estimates, Enbridge used an internal database of vendor-provided orifice sizes 
to check the calculations done by vendors. Based on a review of the formulas used by each vendor, 
calculations with a sample of pressures and leak rates used by each vendor, and a comparison to Spirax 
Sarco (whose calculation approach is generally recognized as superior by independent industry experts), 
Enbridge determines an vendor-specific average derating factor which is applied to the steam losses 
reported by each vendor. These derating factors are used to convert vendor savings estimates to ex ante 
program estimates.  

The estimates that each contractor’s approach produces can vary widely depending on orifice size, leak rate, 
pressure, and whether condensate is returned or not, so we deviated from Enbridge’s method where 
applicable based on site-specific information. 

The Enbridge estimates appeared accurate for a group of projects averaged together. The evaluation 
checked these estimates using an alternative calculation method (based on the Illinois TRM approach) and 
achieved a similar total savings, though site specific estimates varied widely.  

In the future, the evaluation team will consider requesting that Enbridge document the orifice sizes they 
used to check the calculations done by vendor for the evaluated site and independently confirm the 
calculated savings. We will also consider increasing the rigour for steam traps, which could entail one or 
more of the following options:  

 Attempting to independently gather orifice sizes by reaching out to vendors to develop a database 
 Purchasing a license for steam trap auditing software 
 Assessing the measure life using DNV GL’s ultrasonic leak detector to assess failure rate at participating 

sites. 
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Additional Results 
First year savings are used in the annual verification report to calculate lost revenue for the utilities. The 
gross adjustment factors for first year savings for the 2017-2018 program years are provided here. 

Table 6-12. First-year gross savings realization rate for the Enbridge C&I Custom program 

Table 6-13. First-year gross savings realization rate for the Union C&I Custom program 

Table 6-14. First-year gross savings realization rate for the Union Large Volume program 

Table 6-15 through Table 6-17 provide identical results to those in the body of the report, but with 
additional information. 
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Table 6-15. Cumulative gross RRs for the Enbridge C&I Custom program, additional Statistics 

 

Table 6-16. Cumulative gross RRs for the Union C&I Custom program, additional domains 

 

Table 6-17. Cumulative gross RRs for the Union C&I Custom program, additional domains 
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 Key Documents 
The site verification template which will be used for reporting verified results for each site to the OEB and 
EAC is found below. 

  

CPSV_Site_Report 
template

 

 

The Scope of Work and sample design memo for the CPSV study are embedded below. 

  

Scope of Work

  

CPSV Sample 
Design
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Site Level Savings Results 
This appendix provides the verification results for each measure in the sample. For each measure, the 
utility’s tracking savings, the verification’s verified savings and the realization rate are provided.  

Table 6-18. Site level verification results – Enbridge C&I Custom program 
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Table 6-19. Site level verification results – Union C&I Custom program 
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Table 6-20. Site level verification results – Union Custom Large Volume program 
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1 INTRODUCTION 
To encourage Enbridge Gas Distribution, Inc. (Enbridge) and Union Gas Limited (Union) to implement public 
benefits programs designed to reduce overall energy use, called conservation demand-side management 
(DSM) programs, the Ontario Energy Board (OEB) reimburses them for the cost of program implementation 
and provides an incentive, called the shareholder incentive, that reflects the utilities’ performance against 
pre-determined targets. The OEB also compensates the utilities for the revenue lost as a result of the lower 
natural gas sales.  

In the 2017 and 2018 calendar years, programs delivered by Enbridge and Union targeted all natural gas 
ratepayers, including residential, multifamily, low income, commercial, and industrial customers. This study 
is part of an overall conservation program cycle as shown in the following figure.  This study is part of step 4. 

Figure 1-1. Conservation Program Cycle 

 

To verify the impacts of the Enbridge and Union DSM programs, the OEB sponsors studies to verify the 
energy savings achieved. Specifically, this study researches attribution rates, which are estimates of the 
influence the utility had on the energy efficiency projects that were installed and measured as a percentage 
of the savings “attributable” to the utility. As part of the annual verification report, the results of this study 
are combined with the results of two other studies1 to produce verified net cumulative gas savings for the 
utilities’ 2017 and 2018 Custom programs. This study was completed by DNV GL concurrent with the 
2017/2018 Custom Savings Verification Study, though independent samples were selected and separate 
analyses performed for each. 

The remainder of this report references the following industry terms.  Additional definitions are found in the 
glossary in Appendix A. 

 Free rider: a customer who would install the same energy efficiency measure without intervention from 
the utility. 

 Free ridership: the portion of a program’s verified energy savings that would naturally occur without 
intervention from the utility. 

 Spillover: energy savings that occur as a result of the utility’s intervention, but are not part of the 
utility’s verified savings. For example, if the utility identifies (and the customer implements) an energy 
efficiency measure that does not require a capital investment, the customer would not receive an 
incentive and the utility would not claim those energy savings.  The energy savings are considered 
spillover. 

 Attribution: the portion of a program’s verified energy savings that the utility influenced, including the 
effects of free ridership and spillover.  When multiplied by the utility’s claimed savings, the attribution 
ratio produces the volume of energy saved as a result of program implementation. 

 
1 2017-2018 Natural Gas Demand Side Management Custom Savings Verification. Prepared for The Ontario Energy Board by DNV GL, February 24, 

2020. 
  CPSV Participant Spillover Results. Prepared for The Ontario Energy Board by DNV GL, May 23, 2018. 
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 Free ridership based attribution: The portion of a program’s verified energy savings that they utility 
influenced if one only considers free ridership and not spillover.  Free ridership based attribution is the 
complement of free ridership. (free ridership based attribution = 100% - free ridership) 
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2 ENBRIDGE C&I CUSTOM PROGRAMS  
Enbridge’s custom DSM programs for commercial and industrial (C&I) customers encourage customers to 
reduce their natural gas consumption by recommending and incentivizing energy saving projects and actions. 

These custom programs differ from the prescriptive programs by providing additional technical support for 
projects and financial incentives based on overall natural gas savings realized by the customer rather than a 
per-unit incentive.2  

A subset of the projects in this program is part of the multi-residential segment. The free ridership (FR) 
based attribution study included custom projects from the Market-Rate Multifamily (MR MF) section of the 
program. Under the the 2015-2020 DSM framework, low income projects use a deemed (pre-determined) 
value for Low Income Multifamily (LI MF) free ridership, so the LI MF segment was not included in the free 
ridership based attribution evaluation.  

All non-LI MF projects implemented as part of these programs and claimed in 2018 as custom projects are 
included in the scope of the FR study.  

2.1 Free ridership based attribution rate  
The FR based attribution ratio represents the ratio of the savings influenced by the utility (considering only 
free ridership, not spillover) to the savings verified by the evaluation, as shown in the following equation. 
The methods used to determine evaluation verified savings are presented in a separate report.3 A 90% FR 
based attribution ratio means the utility influenced savings (considering only free ridership) were 90% of the 
evaluation verified savings. 

𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑓 𝑓𝑓𝑟𝑟𝑟𝑟𝑓𝑓𝑓𝑓𝑟𝑟ℎ𝑟𝑟𝑖𝑖 𝑏𝑏𝑏𝑏𝑟𝑟𝑓𝑓𝑟𝑟 𝑏𝑏𝑎𝑎𝑎𝑎𝑓𝑓𝑟𝑟𝑏𝑏𝑎𝑎𝑎𝑎𝑟𝑟𝑎𝑎𝑎𝑎 =  
𝑈𝑈𝑎𝑎𝑟𝑟𝑈𝑈𝑟𝑟𝑎𝑎𝑈𝑈 𝑟𝑟𝑎𝑎𝑓𝑓𝑈𝑈𝑎𝑎𝑓𝑓𝑎𝑎𝑖𝑖𝑓𝑓𝑟𝑟 𝑟𝑟𝑏𝑏𝑠𝑠𝑟𝑟𝑎𝑎𝑠𝑠𝑟𝑟 𝑖𝑖𝑎𝑎𝑎𝑎𝑟𝑟𝑟𝑟𝑟𝑟𝑓𝑓𝑓𝑓𝑟𝑟𝑎𝑎𝑠𝑠 𝑎𝑎𝑎𝑎𝑈𝑈𝑈𝑈 𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑓 𝑓𝑓𝑟𝑟𝑟𝑟𝑓𝑓𝑓𝑓𝑟𝑟ℎ𝑟𝑟𝑖𝑖,𝑎𝑎𝑎𝑎𝑎𝑎 𝑟𝑟𝑖𝑖𝑟𝑟𝑈𝑈𝑈𝑈𝑎𝑎𝑠𝑠𝑓𝑓𝑓𝑓

𝐸𝐸𝑠𝑠𝑏𝑏𝑈𝑈𝑎𝑎𝑏𝑏𝑎𝑎𝑟𝑟𝑎𝑎𝑎𝑎 𝑠𝑠𝑓𝑓𝑓𝑓𝑟𝑟𝑓𝑓𝑟𝑟𝑓𝑓𝑟𝑟 𝑟𝑟𝑏𝑏𝑠𝑠𝑟𝑟𝑎𝑎𝑠𝑠𝑟𝑟
 

Table 2-1 shows the FR based attribution ratio by domain for the Enbridge Custom C&I programs. The table 
shows the FR based attribution ratio, statistical precision at the 90% confidence interval, the program-
claimed population cumulative cubic meters of natural gas (CCM) savings, and percent of program savings 
for each customer segment. The percent of program savings represents the relative contribution that each 
customer segment makes to the overall result. 

The ratio result is based on an overall sample size of 141 customers and 154 measures. Additional details on 
stratification, sample size, and population size are provided in Appendix C. Additional statistical details for 
the results are provided in Appendix E.  

The Enbridge free ridership based attribution rate includes the effect of indirect utility influence on projects 
through vendors. Influence on projects through vendors increased the Commercial measure type free 
ridership based attribution rates by 6% for Boilers (from 36% to 42%) and Ventilation (8% to 14%) and 10% 
for “Other.” Multi-Residential rates by 19% for Heating and 27% for “Other.” 

 
2 Enbridge’s Annual Report provides a more detailed description of the program and can be found here: https://www.oeb.ca/sites/default/files/2016-

EGDI-DSM-Annual-Report_20181117.pdf  
3  2017-2018 Natural Gas Demand Side Management Custom Savings Verification. Prepared for The Ontario Energy Board by DNV GL, February 24, 

2020. 

https://www.oeb.ca/sites/default/files/2016-EGDI-DSM-Annual-Report_20181117.pdf
https://www.oeb.ca/sites/default/files/2016-EGDI-DSM-Annual-Report_20181117.pdf
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Table 2-1. Free ridership based attribution ratio for Enbridge Custom C&I programs*  

 
* The table shows statistical precision (+/- at 90% confidence factor) that does not include the effects of a finite population correction factor. See 
Appendix B for more information. 

2.2 Components of free ridership based attribution 
The FR based attribution rate for each measure is calculated based on participant survey responses to 
questions regarding the utility’s influence on the timing, quantity, and efficiency of the measure installed. 
This section reports the program’s effect on each component and provides an indication of which aspects of 
the projects show the greatest utility influence.  

Throughout this section, a “Null” value in the table reflects less than five customer responses. For 
confidentiality reasons, results for less than five responses are not displayed. Customers with more than one 
installed measure and different survey responses by measure will appear multiple times in the table, 
resulting in a customer total greater than the number of customers interviewed.  

Note that while the ratios in Table 2-1 include vendor influence for the commercial and multifamily segments, 
tables in Section 2.2 only provide insight into participant responses and do not incorporate vendor influence. 

Table 2-2 represents the possible combinations of timing, efficiency, and quantity attribution. A “yes” in the 
timing, efficiency, or quantity column indicates partial or full FR based attribution for that source. A “no” 
indicates no FR based attribution for that source. For example, the row that has “yes” for timing, efficiency, 
and quantity reports the portion of the sample that indicated that the program had at least partial influence 
on the timing, efficiency, and quantity for that measure. For some measures, efficiency or quantity may not 
be applicable questions; for the purposes of this table, the not applicable measures are included as “no” on 
the non-applicable dimension. 

The table shows the number of customers, measures, and savings that fall into each timing, efficiency, and 
quantity combination. The percentage of sample weighted cumulative savings shows the portion of 
population savings represented by that category. 
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The table shows that approximately the majority (63%) of program savings were at least partially influenced 
by the utility. Timing is the most common reflection of program influence, with respondents reporting that 
approximately 56% of the program savings were accelerated by the program. Efficiency affects 
approximately 26% of the program savings, and the program influenced quantity for approximately 13% of 
program savings. 

Table 2-2. Overview of the sources of attribution for Enbridge Custom C&I programs*  

 
* Because of confidentiality reasons and “Null” table entries, the sum of sample customers and sample measures in this table may not match the sum 

of sample customers and sample measures in other tables. 

2.2.1.1 Timing component 
Respondents answered a sequence of questions that addresses the timing of the equipment installation. 
(See Appendix I for the full survey instrument.) First, respondents answered the likelihood of installing the 
same type of equipment at the same time without the program (DAT1a). Respondents who answered “Later” 
specified the number of months later in the next question (DAT1b).4 During the acceleration period, the 
energy savings for early replacement installations includes additional savings credit which reflects the utility-
influenced replacement of older, less efficient equipment. 

Timing was the component most strongly influenced by the utility. More than 80 customers accounting for 
45% of program savings said they would have installed their measure(s) at the same time. Projects 
representing approximately 29% of savings received full attribution by answering that they never would 
have installed the measure (9% of savings), would have delayed the project by 48 months or more (14% of 
savings), or would have delayed the project by between 24 months and 48 months (commercial and 
multifamily customers only). The remaining 27% of savings received partial timing attribution (Table 2-3). 

 
4 See the Scope of Work attached in Appendix I for the detailed scoring algorithm. 
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Table 2-3. Determining the Acceleration period, Enbridge Custom C&I programs*†  

 
* Because of confidentiality reasons and “Null” table entries, the sum of sample customers and sample measures in this table may not match the sum 

of sample customers and sample measures in other tables. 
†ER is an acronym for early replacement.  N/A represents not applicable. 
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2.2.1.2 Efficiency Component 
Respondents answered a sequence of questions that address the utility’s influence on the efficiency level of 
the installed equipment. (See Appendix I for the full survey instrument.) First, respondents were asked 
whether they would have installed the same level of efficiency without the utility (DAT2a). Respondents who 
answered that they would have installed a less efficient option answered two follow-up questions: first “what 
would you have installed,” (DAT2c) followed by the scored follow-up question (DAT2b) to put their answer 
into a predetermined category. DAT2c was used to confirm the responses to DAT2b. 

The utility had limited influence on efficiency (Table 2-4). Most of the survey respondents (61% of savings) 
said the utility had no influence on the efficiency level of the equipment installed. Respondents who 
indicated the utility improved the efficiency level of their measures accounted for approximately 24% of 
program savings. Most of these indicated that the utility moved them from a standard baseline efficiency 
level to the level of efficiency that they installed.  

Table 2-4. Determining Efficiency Attribution, Enbridge Custom C&I programs*†  

 
* Because of confidentiality reasons and “Null” table entries, the sum of sample customers and sample measures in this table may not match the sum 

of sample customers and sample measures in other tables. 
† N/A represents not applicable. 
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2.2.1.3 Quantity Component 
Respondents answered a sequence of questions that addressed the utility’s effects on the quantity or size of 
the equipment installed. (See Appendix I for the full survey instrument.) First, respondents were asked 
whether they would have installed the same amount of equipment (or capacity for measures for which 
quantity is less relevant, such as boilers) without the utility (DAT3a). Respondents who answered that they 
would have installed less (or in some cases more/larger) equipment answered a follow-up question (DAT3b) 
to specify how the utility changed the amount/size that they installed. 

The program had limited influence on the quantity of measures installed. Seventy-five customers accounting 
for 47% of program savings said they would have purchased the same quantity of equipment without the 
program (Table 2-5). Most of the remaining customers (14% of savings) received partial attribution. 
Another 40% of savings were from measures for which quantity is not applicable. 

Table 2-5. Determining quantity/size attribution, Enbridge Custom C&I programs*†  

 
* Because of confidentiality reasons and “Null” table entries, the sum of sample customers and sample measures in this table may not match the sum 

of sample customers and sample measures in other tables. 
† N/A represents not applicable. 
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3 UNION C&I CUSTOM PROGRAMS 
Union’s custom DSM programs for commercial and industrial (C&I) customers encourage customers within 
this sector to reduce their natural gas consumption by recommending and incentivizing energy saving 
projects and actions. 

These custom programs differ from the prescriptive programs by providing additional technical support for 
projects. They also provide financial incentives based on overall natural gas savings realized by the 
customer rather than a per-unit incentive.5  

A subset of the projects in this program is part of the multifamily segment. The free ridership based 
attribution portion of the evaluation included custom projects from the Market-Rate Multifamily (MR MF) 
section of the program. Under the the 2015-2020 DSM framework, low income projects use a deemed value 
for Low Income Multifamily LI MF free ridership, so the LI MF segment was not included in the FR based 
attribution evaluation.  

All projects implemented as part of these programs and claimed in 2018 as custom projects are included in 
the scope of the free ridership (FR) based attribution study. 

3.1 Free ridership based attribution rate  
The FR based attribution ratio represents the ratio of the savings influenced by the utility (considering only 
free ridership, not spillover) to the savings verified by the evaluation, as shown in the following equation. 
The methods used to determine evaluation verified savings are presented in a separate report.6 A 90% FR 
based attribution ratio means the utility influenced savings (considering only free ridership) were 90% of the 
evaluation verified savings. 

𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑓 𝑓𝑓𝑟𝑟𝑟𝑟𝑓𝑓𝑓𝑓𝑟𝑟ℎ𝑟𝑟𝑖𝑖 𝑏𝑏𝑏𝑏𝑟𝑟𝑓𝑓𝑟𝑟 𝑏𝑏𝑎𝑎𝑎𝑎𝑓𝑓𝑟𝑟𝑏𝑏𝑎𝑎𝑎𝑎𝑟𝑟𝑎𝑎𝑎𝑎 =  
𝑈𝑈𝑎𝑎𝑟𝑟𝑈𝑈𝑟𝑟𝑎𝑎𝑈𝑈 𝑟𝑟𝑎𝑎𝑓𝑓𝑈𝑈𝑎𝑎𝑓𝑓𝑎𝑎𝑖𝑖𝑓𝑓𝑟𝑟 𝑟𝑟𝑏𝑏𝑠𝑠𝑟𝑟𝑎𝑎𝑠𝑠𝑟𝑟 𝑖𝑖𝑎𝑎𝑎𝑎𝑟𝑟𝑟𝑟𝑟𝑟𝑓𝑓𝑓𝑓𝑟𝑟𝑎𝑎𝑠𝑠 𝑎𝑎𝑎𝑎𝑈𝑈𝑈𝑈 𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑓 𝑓𝑓𝑟𝑟𝑟𝑟𝑓𝑓𝑓𝑓𝑟𝑟ℎ𝑟𝑟𝑖𝑖,𝑎𝑎𝑎𝑎𝑎𝑎 𝑟𝑟𝑖𝑖𝑟𝑟𝑈𝑈𝑈𝑈𝑎𝑎𝑠𝑠𝑓𝑓𝑓𝑓

𝐸𝐸𝑠𝑠𝑏𝑏𝑈𝑈𝑎𝑎𝑏𝑏𝑎𝑎𝑟𝑟𝑎𝑎𝑎𝑎 𝑠𝑠𝑓𝑓𝑓𝑓𝑟𝑟𝑓𝑓𝑟𝑟𝑓𝑓𝑟𝑟 𝑟𝑟𝑏𝑏𝑠𝑠𝑟𝑟𝑎𝑎𝑠𝑠𝑟𝑟
 

Table 3-1 shows the FR based attribution ratio by customer segment for the Union Custom C&I programs. 
The table shows the FR based attribution ratio, statistical precision at the 90% confidence interval, the 
program-claimed population CCM savings, and percent of program savings for each customer segment. The 
percent of program savings represents the relative contribution that each customer segment makes to the 
overall result.  

The ratio result is based on an overall sample size of 70 customers and 87 measures. Additional details on 
stratification, sample size, and population size are provided in Appendix C. Additional statistical details for 
the results are provided in Appendix E. 

The Agricultural customer segment had the highest FR based attribution at 50%, representing the largest 
portion of the program at 49% of program savings. The combination of high FR based attribution and large 
percent of population savings allowed the overall program to rise above poor results in other segments, such 
as the 4% FR based attribution (representing 11% of savings) in the Industrial Other segment. 

 
5 Union’s 2016 Annual Report provides a more detailed description of the program and can be found here: 

https://www.oeb.ca/sites/default/files/2016-Union-DSM-Annual-Report-20181130.pdf 
6  2017-2018 Natural Gas Demand Side Management Custom Savings Verification. Prepared for The Ontario Energy Board by DNV GL, February 24, 

2020. 

https://www.oeb.ca/sites/default/files/2016-Union-DSM-Annual-Report-20181130.pdf
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Table 3-1. Free ridership based attribution ratio for Union Custom C&I programs*  

  
* The table shows statistical precision (+/- at 90% confidence factor) that does not include the effects of a finite population correction factor. See 

Appendix B for more information. 

3.2 Components of free ridership based attribution 
The FR based attribution rate for each measure is calculated based on participant survey responses to 
questions regarding the utility’s influence on the timing, quantity, and efficiency of the measure installed. 
This section reports the program’s effect on each component and provides an indication of which aspects of 
the projects show the greatest utility influence.  

Throughout this section, a “Null” value in the table reflects less than five customer responses. For 
confidentiality reasons, results for less than five responses are not displayed. Customers with more than one 
installed measure and different survey responses by measure will appear multiple times in the table, 
resulting in a customer total greater than the number of customers interviewed.  

Table 3-2 represents the possible combinations of timing, efficiency, and quantity attribution. A “yes” in the 
timing, efficiency, or quantity column indicates partial or full FR based attribution for that source. A “no” 
indicates no FR based attribution for that source. For example, the row that has “yes” for timing, efficiency, 
and quantity reports the portion of the sample that indicated that the program had at least partial influence 
on the timing, efficiency, and quantity for that measure. For some measures, efficiency or quantity may not 
be applicable questions; for the purposes of this table, the not applicable measures are included as “no” on 
the non-applicable dimension. 

The table shows the number of customers, measures, and savings that fall into each timing, efficiency, and 
quantity combination. The percentage of sample weighted cumulative savings shows the portion of 
population savings represented by that category. 

The table shows that the majority program savings (66% of sample weighted savings) are at least partially 
influenced by the program. Timing is the most common reflection of program influence, with respondents 
reporting that approximately 50% of the program savings were accelerated by the program.  Efficiency was 
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the next most common, with respondents reporting that approximately 39% of the program savings were 
from measures where the utility influenced an improved efficiency.  

Table 3-2. Overview of the sources of attribution for Union Custom C&I programs*  

 
* Because of confidentiality reasons and “Null” table entries, the sum of sample customers and sample measures in this table may not match the sum 

of sample customers and sample measures in other tables.   

3.2.1.1 Timing Component 
Respondents answered a sequence of questions that address the timing of the equipment installation. (See 
Appendix I for the full survey instrument.) First, respondents answered the likelihood of installing the same 
type of equipment at the same time without the utility (DAT1a). Respondents who answered “Later” were 
asked “how much later” in the next question (DAT1b).7 During the acceleration period, the energy savings 
for early replacement installations includes additional savings credit which reflects the utility-influenced 
replacement of older, less efficient equipment.   

Timing was the component most strongly influenced by the utility. Thirty-eight customers, accounting for 49% 
of program savings, said they would have installed their measure(s) at the same time. Projects representing 
approximately 9% of savings received full attribution by answering that they never would have installed the 
measure (5% of savings) or would have delayed the project by 48 months or more (4% of savings). The 
remaining 41% of savings received partial timing attribution (Table 3-3).  

 
7 See the Scope of Work attached in Appendix I for the detailed scoring algorithm. 
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Table 3-3. Determining the acceleration period, Union Custom C&I programs*† 

* Because of confidentiality reasons and “Null” table entries, the sum of sample customers and sample measures in this table may not match the sum
of sample customers and sample measures in other tables.

†ER is an acronym for early replacement.  N/A represents not applicable. 

3.2.1.2 Efficiency Component 
Respondents answered a sequence of questions that address the utility’s influence on the efficiency level of 
the installed equipment. (See Appendix I for the full survey instrument.) First, respondents were asked 
whether they would have installed the same level of efficiency without the utility (DAT2a). Respondents who 
answered that they would have installed a less efficient option answered two follow-up questions: first “what 
would you have installed,” (DAT2c) followed by the scored follow-up question (DAT2b) to put their answer 
into a predetermined category. DAT2c was used to confirm the responses to DAT2b. 

The utility had less influence on efficiency than timing, affecting over one-third (39%) of the program 
savings (Table 3-4). Forty-two percent of program savings received zero attribution because the 
respondents indicated they would have installed the same level of efficiency without the utility. Another 19% 
of savings were from measures for which efficiency levels is not applicable, such as operational 
improvements, leak repairs or steam trap replacements.  

Of note in this table is the row for greenhouse components. For agriculture measures where more than one 
technology was included in the bundle (and documentation provided to the evaluation team listed it as part 
of the measure scope), the evaluation asked about the efficiency of each sub-measure. This approach 
appeared to produce more reliable results than if we had asked about the bundle of measures as a single 
item as customers were better able to parse their decision making on each component. 
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Table 3-4. Determining efficiency attribution, Union Custom C&I programs*†  

 
 * Because of confidentiality reasons and “Null” table entries, the sum of sample customers and sample measures in this table may not match the sum 

of sample customers and sample measures in other tables.  
† N/A represents not applicable. 

3.2.1.3 Quantity Component 
Respondents answered a sequence of questions that addressed the utility’s effects on the quantity or size of 
the equipment installed. (See Appendix I for the full survey instrument.) First, respondents were asked 
whether they would have installed the same amount of equipment (or capacity for measures for which 
quantity is less relevant, such as boilers) without the utility (DAT3a). Respondents who answered that they 
would have installed less (or in some cases more/larger) equipment answered a follow-up question (DAT3b) 
to specify how the utility changed the amount/size that they installed. 

The utility influenced approximately one-quarter (23%) of the program savings (Table 3-5). Approximately 
one-third (30%) of program savings received zero attribution because the respondents indicated they would 
have installed the same quantity without the utility. Another 47% of savings were from measures for which 
quantity is not applicable. 
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Table 3-5. Determining quantity/size attribution, Union Custom C&I programs*†  

* Because of confidentiality reasons and “Null” table entries, the sum of sample customers and sample measures in this table may not match the 
sum of sample customers and sample measures in other tables. 

† N/A represents not applicable. 
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4 UNION LARGE VOLUME 
Union encourages the adoption of energy efficient equipment, technologies, and actions via its Large Volume 
program. The Large Volume program in 2018 was applicable to customers in Rate T2/Rate 100. 

The program uses a direct access budget mechanism for the customer incentive budget process. This 
mechanism collected funds from each customer through rates. Customers must use these funds to identify 
and implement energy efficiency projects, or the funds become available for use by other customers in the 
same rate class. This “use it or lose it” approach ensures each customer has first access to the amount of 
incentive budget funded by their rates. The Large Volume program is the only “direct access” program 
offered in Ontario.8  

Custom projects implemented as part of this program and claimed in 2018 were included in this study. 

4.1 Free ridership based attribution rate  
The FR based attribution ratio represents the ratio of the savings influenced by the utility (considering only 
free ridership, not spillover) to the savings verified by the evaluation, as shown in the following equation. 
The methods used to determine evaluation verified savings are presented in a separate report.9 A 90% FR 
based attribution ratio means the utility influenced savings (considering only free ridership) were 90% of the 
evaluation verified savings. 

𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑓 𝑓𝑓𝑟𝑟𝑟𝑟𝑓𝑓𝑓𝑓𝑟𝑟ℎ𝑟𝑟𝑖𝑖 𝑏𝑏𝑏𝑏𝑟𝑟𝑓𝑓𝑟𝑟 𝑏𝑏𝑎𝑎𝑎𝑎𝑓𝑓𝑟𝑟𝑏𝑏𝑎𝑎𝑎𝑎𝑟𝑟𝑎𝑎𝑎𝑎 =  
𝑈𝑈𝑎𝑎𝑟𝑟𝑈𝑈𝑟𝑟𝑎𝑎𝑈𝑈 𝑟𝑟𝑎𝑎𝑓𝑓𝑈𝑈𝑎𝑎𝑓𝑓𝑎𝑎𝑖𝑖𝑓𝑓𝑟𝑟 𝑟𝑟𝑏𝑏𝑠𝑠𝑟𝑟𝑎𝑎𝑠𝑠𝑟𝑟 𝑖𝑖𝑎𝑎𝑎𝑎𝑟𝑟𝑟𝑟𝑟𝑟𝑓𝑓𝑓𝑓𝑟𝑟𝑎𝑎𝑠𝑠 𝑎𝑎𝑎𝑎𝑈𝑈𝑈𝑈 𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑓 𝑓𝑓𝑟𝑟𝑟𝑟𝑓𝑓𝑓𝑓𝑟𝑟ℎ𝑟𝑟𝑖𝑖,𝑎𝑎𝑎𝑎𝑎𝑎 𝑟𝑟𝑖𝑖𝑟𝑟𝑈𝑈𝑈𝑈𝑎𝑎𝑠𝑠𝑓𝑓𝑓𝑓

𝐸𝐸𝑠𝑠𝑏𝑏𝑈𝑈𝑎𝑎𝑏𝑏𝑎𝑎𝑟𝑟𝑎𝑎𝑎𝑎 𝑠𝑠𝑓𝑓𝑓𝑓𝑟𝑟𝑓𝑓𝑟𝑟𝑓𝑓𝑟𝑟 𝑟𝑟𝑏𝑏𝑠𝑠𝑟𝑟𝑎𝑎𝑠𝑠𝑟𝑟
 

Table 4-1 shows the FR based attribution ratio for the Union Large Volume program. The table shows the FR 
based attribution ratio, statistical precision at the 90% confidence interval, the program-claimed population 
CCM savings, and percent of program savings.  

The ratio result is based on an overall sample size of 16 customers and 23 measures. Additional details on 
stratification, sample size, and population size are provided in Appendix C. Additional statistical details for 
the results are provided in Appendix E. 

The Large Volume program had the lowest FR based attribution among the three programs. This program 
faces unique challenges to increasing attribution, including the direct access budget mechanism, low gas 
rates for participating customers, and measures that typically address maintenance concerns.  The result is 
often projects with very low or very high simple payback periods, which often have low FR based attribution. 

 
8 Union’s 2016 Annual Report provides a more detailed description of the program and can be found here: 

https://www.oeb.ca/sites/default/files/2016-Union-DSM-Annual-Report-20181130.pdf 
9  2017-2018 Natural Gas Demand Side Management Custom Savings Verification. Prepared for The Ontario Energy Board by DNV GL, February 24, 

2020. 

https://www.oeb.ca/sites/default/files/2016-Union-DSM-Annual-Report-20181130.pdf
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Table 4-1. Free ridership based Attribution ratio for Union Large Volume* 

 
* The table shows statistical precision (+/- at 90% confidence factor) that does not include the effects of a finite population correction factor. See 

Appendix B for more information. 

4.2 Components of free ridership based attribution 
The FR based attribution rate for each measure is calculated based on participant survey responses to 
questions regarding the utility’s influence on the timing, quantity, and efficiency of the measure installed. 
This section reports the program’s effect on each component and provides an indication of which aspects of 
the projects show the greatest utility influence.  

Throughout this section, a “Null” value in the table reflects less than five customer responses. For 
confidentiality reasons, results for less than five responses are not displayed. Customers with more than one 
installed measure and different survey responses by measure will appear multiple times in the table, 
resulting in a customer total greater than the number of customers interviewed.  

Table 4-2 represents the possible combinations of timing, efficiency, and quantity attribution. A “yes” in the 
timing, efficiency, or quantity column indicates partial or full FR based attribution for that source. A “no” 
indicates no FR based attribution for that source. For example, the row that has “yes” for timing, efficiency, 
and quantity reports the portion of the sample that indicated that the program had at least partial influence 
on the timing, efficiency, and quantity for that measure. For some measures, efficiency or quantity may not 
be applicable questions; for the purposes of this table, the not applicable measures are included as “no” on 
the non-applicable dimension. 

The table shows the number of customers, measures, and savings that fall into each timing, efficiency, and 
quantity combination. The percentage of sample weighted cumulative savings shows the portion of 
population savings represented by that category. 

The table shows that one-third of program participation (~33% of savings) was at least partially influenced 
by the utility. Timing is the most common reflection of program influence, with respondents reporting that 
approximately 31% of the program savings were accelerated by the program. The utility influenced the 
efficiency levels of approximately 10% of the savings and the quantity/size of approximately 7%. 
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Table 4-2. Overview of the sources of attribution for Union Large Volume* 

 
* Because of confidentiality reasons and “Null” table entries, the sum of sample customers and sample measures in this table may not match the sum 

of sample customers and sample measures in other tables. 

4.2.1.1 Timing Component 
Respondents answered a sequence of questions that address the timing of the equipment installation. (See 
Appendix I for the full survey instrument.) First, respondents answered the likelihood of installing the same 
type of equipment at the same time without the utility (DAT1a). Respondents who answered “Later” 
specified the number of months later in the next question (DAT1b).10 During the acceleration period, the 
energy savings for early replacement installations includes additional savings credit which reflects the utility-
influenced replacement of older, less efficient equipment.   

Timing was the component most strongly affected by the utility. Eleven out of 23 surveyed customers 
accounting for 69% of program savings said they would have installed their measure(s) at the same time. 
Eight customers indicated some amount of utility acceleration on at least one measure, mostly between 1 
and 48 months (Table 4-3).  

 
10 See the Scope of Work attached in Appendix I for the detailed scoring algorithm. 
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Table 4-3. Determining the Acceleration period, Union Large Volume*†  

 
* Because of confidentiality reasons and “Null” table entries, the sum of sample customers and sample measures in this table may not match the sum 

of sample customers and sample measures in other tables.   
†ER is an acronym for early replacement.  N/A represents not applicable. 
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4.2.1.2 Efficiency Component 
Respondents answered a sequence of questions that address the utility’s influence on the efficiency level of 
the installed equipment. (See Appendix I for the full survey instrument.) First, respondents were asked 
whether they would have installed the same level of efficiency without the utility (DAT2a). Respondents who 
answered that they would have installed a less efficient option answered two follow-up questions: first “what 
would you have installed,” (DAT2c) followed by the scored follow-up question (DAT2b) to put their answer 
into a predetermined category. DAT2c was used to confirm the responses to DAT2b. 

The utility had less influence on efficiency than timing, partially affecting 9% of the program savings (Table 
4-4). Nearly three-quarters of program savings received zero efficiency attribution.  

Table 4-4. Determining Efficiency Attribution, Union Large Volume*†  

 
* Because of confidentiality reasons and “Null” table entries, the sum of sample customers and sample measures in this table may not match the sum 

of sample customers and sample measures in other tables. 
† N/A represents not applicable. 

4.2.1.3 Quantity Component 
Respondents answered a sequence of questions that addressed the utility’s effects on the quantity or size of 
the equipment installed. (See Appendix I for the full survey instrument.) First, respondents were asked 
whether they would have installed the same amount of equipment (or capacity for measures for which 
quantity is less relevant, such as boilers) without the utility (DAT3a). Respondents who answered that they 
would have installed less (or in some cases more/larger) equipment answered a follow-up question (DAT3b) 
to specify how the utility changed the amount/size that they installed. 

The utility had little influence on the quantity of measures installed. Nine customers accounting for 41% of 
the program savings said they would have purchased the same amount of equipment without the utility 
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(Table 4-5).  Seven percent of savings were influenced by the utility, while 52% were from measures for 
which quantity is not applicable. 

Table 4-5. Determining quantity/size attribution, Union Large Volume*†  

 
* Because of confidentiality reasons and “Null” table entries, the sum of sample customers and sample measures in this table may not match the sum 

of sample customers and sample measures in other tables. 
† N/A represents not applicable. 
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5 FINDINGS AND RECOMMENDATIONS 
The table in this section present the key findings and recommendations from the study. The tables show the 
party to whom the recommendation applies and the primary beneficial outcome of the recommendation. We 
classified outcomes into four categories: reduce costs, increase savings, increase (or maintain) customer 
satisfaction and decrease risk (multiple types of risk are in this category including risk of adjusted savings, 
risk to budgets or project schedules, and others). Details of the findings, recommendations and outcomes 
follow the tables. All recommendations address energy savings and program performance. 

Table 5-1. Energy savings and program performance recommendations 

# 
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1 

FR based attribution in 
some segments of the 
utilities’ programs is low 
and variable 

Evaluate free ridership for the programs 
annually and couple the free ridership 
evaluation with process evaluation 

       

2 

Relative precision targets 
were not met for some 
targeted segments. 

Error ratios from this report should 
inform sample design for future 
evaluation. 

Response rates from this report should 
inform the size of the backup sample for 
future evaluation. 

       

3 

FR based attribution for 
the programs came 
primarily through 
acceleration  

Align the program design with 
cumulative net goals 

       

4 

Some customers receive 
funding from multiple 
third-party sources 

Consider the potential effect of multiple 
third-party incentives on free ridership 
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# 
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5 

Projects with very long and 
very short simple payback 
periods often have high 
free ridership. 

Consider establishing a policy that 
defines an eligibility floor and cap based 
on simple payback period for energy 
efficiency projects. 

       

6 

Union’s Large Volume 
program has a very low FR 
based attribution. 

Consider the high free ridership within 
the context of the cost effectiveness of 
the program. High free rider programs 
can still deliver meaningful cost-
effective net savings. 

       

Conduct a process evaluation to improve 
Large Volume influence on customer 
projects 
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7 

Vendor attribution 
increased program 
attribution significantly for 
the Enbridge Commercial 
and Multifamily Segments 

Consider expanding approaches to 
market for other programs that leverage 
third-party vendors. 

    

8 

Union Agriculture FR based 
attribution is the highest 
among the Union 
programs. 

Continue the proactive approach to DSM 
marketing in this sector. 

    

9 

The assumption for “never 
would have implemented” 
has a significant effect on 
free ridership based 
attribution. 

Consider studying the typical planning 
horizons for each of the customer 
segments. 

  

10 

The treatment of efficiency 
in the scoring has a 
relatively small effect free 
ridership based attribution. 

Consider simplifying the efficiency 
question sequence in future research to 
reduce survey length. 

  

11 

The current Lifecycle Net 
Savings method of free 
ridership based attribution 
has a large effect on free 
ridership based attribution 

Continue to use the Lifecycle Net 
Savings method as long as the primary 
metrics for the program are based on 
Cumulative gas savings. 

  

5.1 Energy Savings and Program Performance 

1. Finding: FR based attribution in some segments of the utilities’ programs is low and variable.

Recommendation: Consistent annual evaluation of free ridership coupled with process evaluation will
help identify specific ways for each program to manage and reduce free ridership. Consistent



 

 
 

DNV GL Energy Insights USA, Inc.  Page 25 

 

measurement of free ridership early in the next DSM framework can help Enbridge and stakeholders to 
understand what is working to drive net savings and provide lessons for continuous improvement. 

Outcome: Effective free ridership management will allow the programs to increase their net savings 
significantly in future years. 

2. Finding: Relative precision targets were not met for some targeted segments. Error ratios from the 
evaluation were as high or higher than in the 2015 study and response rate was lower. 

Recommendation 1: Error ratios from the results provided in this report should be used to inform 
sample design for future evaluation years. 

Outcome 1: Better defined error ratios for the measures in the programs will allow more efficient 
sample design for future evaluations, improving precisions and reducing costs. 

Recommendation 2: Response rates from this evaluation should be considered in planning the amount 
of backup sample required for future studies. 

Outcome 2: A larger backup sample will provide more assurance of meeting sampling targets if 
response rates continue to be lower than in previous years. Approaches to increase response rates 
should be considered. 

3. Finding: FR based attribution for the programs came primarily through acceleration rather than changes 
in efficiency or quantity. Acceleration is less valuable to programs that are seeking to meet cumulative 
net goals, because savings often drop after the acceleration period is over. Acceleration periods tend to 
be considerably shorter than the estimated useful life (EUL) of a measure and thus the partial FR based 
attribution that results is low relative to cumulative gross savings.  

Recommendation: To align the programs with cumulative net goals, the utilities should seek to:  

 Continue promoting long life measures and consider discontinuing promotion of short-lived 
measures 

 Proactively upsell equipment purchases from standard to efficient products 
 Stop providing incentives for standard efficiency products even in non-replace on burnout 

situations 
 Target hard to reach customers who have not participated in the past 
 Continue to identify unique solutions that save energy at customer plants 
 Expand promotion of energy efficiency measures with low market penetration (such as heat 

reflector panels) 
 motivate customers to increase the scope of their projects. Some options include multi-measure 

bonuses or escalating incentive structures that pay more for doing more. 
 Adopt lessons learned from the Enbridge Commercial and Multifamily approach to market, working 

proactively with vendors 
 Increase focus on promoting novel energy saving solutions to industrial customer problems. 

Several customers indicated that the project would not have happened without the utility because 
Union or Enbridge identified a solution that they had not considered 

Outcome 1: Focusing on proactive sales rather than reactive will help increase FR based attribution. 



 

 
 

DNV GL Energy Insights USA, Inc.  Page 26 

 

Outcome 2: Effective free ridership management will allow the program to increase net savings 
significantly in future years. 

4. Finding: Some customers receive funding from multiple third-party sources (eg. IESO, municipalities, 
national and provincial carbon abatement programs/cap and trade), to complete the same energy 
efficiency measure. Both parties may claim the same changes in energy use, resulting in overlap when 
aggregated across fuels at the provincial level. 

Recommendation: Develop policies to collaborate across electric and gas projects to avoid double-
counting fuel savings and increases from energy efficiency measures. 

Outcome: More accurate energy and carbon savings estimates across the province. 

5. Finding: Projects with very long and very short simple payback periods often have low FR based 
attribution. However, from a customer service standpoint, it may be difficult for utilities to deny 
incentives to customers unless they have pre-established rules to point to.  

Recommendation: Consider establishing a policy that defines an eligibility floor and cap based on 
simple payback period for energy efficiency projects. 

Outcome: The rule will give utilities a guideline to restrict the program to projects that are more likely 
to result in FR based attribution. It will also allow the utilities to reject potentially poor projects without a 
large effect on customer satisfaction. 

6. Finding: Union’s Large Volume program has a very low FR based attribution.  

Recommendation 1: FR based attribution is one metric with which to judge a program, but low-cost 
programs with high savings totals and high free ridership can still deliver significant volumes of cost-
effective savings. The Union Large Volume has low program costs relative to the net CCM saved. The 
program still provides cost effective net savings despite having low FR based attribution. 

Recommendation 2: This evaluation did not include a process evaluation. Union should consider 
conducting a process evaluation focused on how to reduce the rate of free ridership. Three options that 
the Union might consider are:  

 Consider the benefit-cost of eliminating maintenance and like-for-like measure replacements, as 
they are associated with high free ridership.  

 Use an application process that includes a committee review that can reject free rider projects. 
This option has been successful for government run programs, but would likely prove hard for 
utilities to manage as it can negatively affect customer satisfaction  

 Develop clear payback criteria such as “initial payback must be longer than X years and the 
incentive paid must reduce payback below Y years.” This has the advantage of being a rule that 
account representatives can explain when talking to customers.  

 Consider the non-energy benefits realized by the customer when approving projects under a FR 
based attribution criterion. The non-energy benefits of many projects in the large industrial 
segment often large compared to the energy saving benefits, so simple payback criteria will not 
eliminate all free rider projects. Promote awareness of this issue among the implementation team. 

Outcome: Effective free ridership management may allow the program to increase its net savings 
significantly in future years. 
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7. Finding: Vendor attribution increased attribution significantly for the Enbridge multifamily program and 
moderately for the Enbridge commercial program. Participants of all programs indicated vendor 
involvement at key decision-making junctures, suggesting that if Enbridge and Union are able to 
influence vendor recommendations, there may be an opportunity to increase indirect influence on 
participants in all segments.  

Recommendation: The utilities should consider what lessons can be learned from the Enbridge 
multifamily approach to market that is applicable to other segments. All segments may have 
opportunities to leverage third-party vendors. A process evaluation that includes vendor interviews 
might uncover specific opportunities and approaches that would help in transferring the Enbridge 
multifamily lessons to other segments.  

Outcome: Effective leveraging of vendors could both increase FR based attribution and program uptake. 

8. Finding: Union Agriculture FR based attribution is the highest among the Union programs. Customers 
reported that Union account representatives recommended novel solutions for specific problems and 
appear to be a conduit for disseminating information on best practices. 

Recommendation: Continue the proactive approach to DSM marketing in this sector. Union appears to 
be playing a role in reducing information barriers which is leading to increased uptake of energy 
efficiency measures in this growing sector.  

Outcome: Effective leveraging of vendors could both increase FR based attribution and program uptake. 

9. Finding: The sensitivity testing shows that the assumption for “never would have implemented” has a 
significant effect on free ridership based attribution. 

Recommendation: Consider studying the typical planning horizons for each of the customer segments 
to verify if the 2 year or 4 year assumptions are consistent with participating Ontario businesses in each 
segment. 

Outcome: More accuracy and confidence in free ridership based attribution results. 

10. Finding: The sensitivity testing shows that the treatment of efficiency in the scoring has a relatively 
small effect free ridership based attribution. 

Recommendation: Consider simplifying the efficiency question sequence in future research to reduce 
survey length. 

Outcome: Reduced customer burden during interviews. 

11. Finding: The sensitivity testing shows that the current Lifecycle Net Savings method of free ridership 
based attribution has a large effect on free ridership based attribution relative to the simpler Year 1 Net 
Savings method. 

Recommendation: Continue to use the Lifecycle Net Savings method as long as the primary metrics 
for the program are based on Cumulative gas savings. 

Outcome: More accurate estimates of cumulative net savings for the programs. 
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Appendix A Glossary of Terms and Key Concepts 

Adjustment factor The adjustment factors are ratios of savings that allow evaluation findings from 
a sample of projects to be applied to and “adjust” the population of program 
savings. Realization rates and ratios are other common terms. 

Attribution The portion of a program’s verified energy savings that the utility influenced, 
including the effects of free ridership and spillover.  When multiplied by the 
utility’s claimed savings, the attribution ratio produces the volume of energy 
saved as a result of program implementation. 

Baseline, base case Energy use or equipment in place if the program measure had not been done 

Building envelope Exterior surfaces (e.g., walls, windows, roof, and floor) of a building that 
separate the conditioned space from the outdoors. 

Capacity expansion 
(CE) 

Measure that allows the customer to increase production or productivity 

CCM Cumulative Cubic meters (cumulative m3) 

Code Measure required by regulations for safety, environmental, or other reasons 

C&I Commercial and Industrial 

Cost Effectiveness Ration of the stream benefits and costs for a given set of measures, programs, 
or portfolios.  Two primary cost effectiveness ratios are calculated, PAC and 
TRC+. 

Custom Program 
Savings Verification 
(CPSV) 

Activities related to the collection, analysis, and reporting of data for purposes 
of verifying gross custom program savings impacts. 

Customer - Enbridge Unique customers can be identified based on the account number and the 
contact information provided by Enbridge. A customer may have multiple site 
addresses, decision makers, account numbers, and utilities. Customers can 
only be identified for records for which we received contact information (i.e. 
records associated with account number that have measures in the sample or 
backup sample).  

Customer - Union Unique customers can be identified based on the customer ID and the contact 
information provided by Union. A customer may have multiple site addresses, 
decision makers, customer IDs, and utilities. Customers can only be identified 
for records for which we received contact information (i.e. records associated 
with customer ID that have measures in the sample or backup sample). 

Demand side 
management (DSM) 

Modification of perceived customer demand for a product (in this case, energy) 
through various methods such as financial incentives, education, and other 
programs 

Domain Grouping of like projects. A domain may be defined as projects within a specific 
sector or a category of measure types, end uses or other criteria. 

Dual Baseline Savings calculation approach which addresses or combines the savings 
associated with early replacement and the savings after the early replacement 
period. 

Early replacement (ER) Measure that replaces a piece of equipment that is not past its EUL and is in 
good operating condition 

Early replacement 
Period (ER Period) 

Years that the existing equipment would have continued to be in use. This is 
the same as remaining useful life, or RUL. 

Energy Advisors Energy Advisors are utility and/or program staff who provide information to 
customers about energy saving opportunities and program participation. This 
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term includes, but is not limited to, Enbridge’s Energy Solutions Consultants 
and Union’s Account Managers 

Estimated useful life 
(EUL) 

Typically, the median number of years that the measure will remain in service 

Ex ante Program claimed or reported inputs, assumptions, savings, etc. 

Ex post Program inputs, assumptions, savings, etc. which are verified after the claimed 
savings are finalized. Does not include assessment of program influence. 
Synonym for verified gross savings. 

Free rider a customer who would install the same energy efficiency measure without 
intervention from the utility. 

Free ridership the portion of a program’s verified energy savings that would naturally occur 
without intervention from the utility. 

Free ridership based 
attribution 

The portion of a program’s verified energy savings that they utility influenced if 
one only considers free ridership and not spillover.  Free ridership based 
attribution is the complement of free ridership. (free ridership based attribution 
= 100% - free ridership) 

Gross savings Gross savings are changes in energy consumption and/or demand directly 
caused by program-related actions by participants regardless of reasons for 
participation (savings relative to baseline, defined above) 

In situ Existing measure, conditions, and settings 

Incentive An incentive is a transfer payment from the utility to participants of a DSM 
program. Incentives can be paid to customers, vendors or other parties.  

Incremental cost The difference in purchase price (and any differences in related installation or 
implementation costs), at the time of purchase, between the efficient measure 
and the base case measure. In some early retirements and retrofits, the full 
cost of the efficient technology is the incremental cost.  

Industry standard 
practice (ISP) 

Common measure implemented within the industry 

Input assumptions Assumptions such as operating characteristics and associated units of resource 
savings for DSM technologies and measures 

Lifetime cumulative 
savings 

Total natural gas savings (CCM) over the life of a DSM measure. Can be 
claimed, gross, or net. Sometimes referred to as just “cumulative” or “lifetime.”  

Maintenance (Maint.) Repair or maintain, restore to prior efficiency 

Measure – Enbridge Measures are identified in the tracking data as a unique combination of project 
ID and measure ID. Multiple measures may belong to the same project.  

Measure – Union Measure refers to a project ID and line ID in the tracking data. Multiple 
measures may belong to the same project.  

Measurement and 
Verification (M&V) 

Verification of savings using methods not including attribution/free ridership 
assessment. 

Metric Metrics used within OEB Order and Decision to describe program achievement 
units.  

MF Multifamily (multi-residential).  

New construction (NC) New buildings or spaces 

Non-early replacement 
period (non-ER period) 

Years after the ER period up to the EUL 

Normal replacement Measure that replaces a piece of equipment that has reached or is past its EUL 
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(NR) and in good operating condition 

Persistence The extent to which a DSM measure remains installed, and performing as 
originally predicted, in relation to its EUL 

Program Programs as listed within the OEB Decision and Order.  Generally sub-units of 
Scorecards; for example, Commercial and Industrial Prescriptive Program 
within the Resource Acquisition Scorecard. 

Program evaluation Activities related to the collection, analysis, and reporting of data for purposes 
of measuring program impacts from past, existing, or potential program 
impacts 

Program spending Amount spent for implementation of programs, not including portfolio 
overhead.  This value can be divided into spending for program measures and 
incentives, as well as program specific overhead. 

Project - Enbridge Projects are identified in the tracking data based on the project ID. A project 
may have multiple measures as indicated by measure IDs in the current data 
tracking system.  

Project – Union Projects are identified in the tracking data based on project ID. A project may 
have multiple measures as indicated by line IDs in the current data tracking 
system. 

Remaining useful life 
(RUL) 

The number of years that the existing equipment would have remained in 
service and in good operating condition. This is the same as ER Period. 

Realization Rate A combination of adjustment factors, which represents ratios between two 
savings values. For example, the final realization rate is the ratio between 
evaluated savings and program claimed savings. 

Replace on burnout 
(ROB) 

Measure that replaces a failed or failing piece of equipment 

Retrofit add-on (REA) Measure reduces energy use through modification of an existing piece of 
equipment  

Rounding The EC used the following rules for rounding values in terms of achievements, 
spending and budgets, targets, and adjustments. 

Variable Rule Example 
PY Achievement - 
large numbers 

Rounded to 0 digits beyond 
decimal. π*1000=3141.00000 

PY Achievement - 
percents 

Rounded to 4 significant 
digits 2/3 = 66.66% or .66660000 

Spend and budget Rounded to dollar $100.66 = $101.00 

Target 

Rounded same as inputs 
(large numbers or 
percentages) 

See above 

Adjustments 

Rounded same as inputs 
(large numbers or 
percentages) 

See above 
 

Scorecard Approach used to allow the gas utilities to be rewarded for undertaking 
important activities other than strictly reducing natural gas consumption, such 
as increasing customer participation in programs or installing energy efficiency 
measures with a long life. A scorecard approach allows for taking multiple 
metrics into consideration. 
 
Each utility has a scorecard identified for each program year, which can be 
found in the Ontario Energy Board Decision and Order EB-2015-0029/EB-2015-
0049 
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Scorecard Achievement The verified value for program-specific metric targets (CCM, applications, etc.) 
of each scorecard identified by the Annual Scorecard.  This is the value that is 
verified as the achieved value by the Annual Verification report and used for 
calculation of the shareholder incentive. 

Shareholder Incentive As part of the current DSM Framework, the OEB determined it was appropriate 
to make an annual shareholder incentive available. Each gas utility is eligible to 
receive a total annual maximum shareholder incentive of $10.45M, similar to 
the shareholder incentive at the start of 2012. The shareholder incentive is not 
part of the gas utilities’ DSM budget. The incentive available to the gas utilities 
will not increase or decrease relative to approved DSM budgets, and is not 
increased annually for inflation. 

Site Sites are identified based on unique site addresses provided by Union and 
Enbridge through the contact information data request. A site may have 
multiple units of analysis, measures, and projects. Sites can be identified by 
the evaluation only for records for which we receive contact information – i.e. 
records associated with account number (EGD) or customer ID (Union) that 
have projects in the sample or backup sample.  

System optimization 
(OPT) 

Improve system or system settings to exceed prior efficiency 

TRM “Technical Reference Manual” – Generally accepted acronym and term for 
document that identifies standard methodologies and inputs for calculating 
energy savings. 

TSER Telephone Supported Engineering Review 

Unit of Analysis – 
Enbridge 

The level at which the data are analyzed, which in 2017 is a “measure” or sub-
project level for Enbridge 

Union Influence Factor Factor applied by Union to a small number of projects. The factor reduces ex 
ante (claimed) savings to account for anticipated partial free ridership. 

Unit of Analysis - Union The level at which the data are analyzed, which in 2017 is a project for Union. 
A project is equivalent to a measure for Union as the database did not have a 
sub-project level. 

Vendors Program trade allies, business partners, contractors and suppliers who work 
with program participants to implement energy saving measures 
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Appendix B Technical Introduction 

This study provides free ridership based attribution ratios from Enbridge’s and Union’s natural gas DSM 
programs delivered in 2018. The programs included are shown  in Table 6-1. In free ridership based 
attribution studies, custom market-rate multi-residential (Multifamily) projects are included but custom low 
income multi-residential (LI MF) projects are not.  LI MF use a deemed value for free ridership.   

Table 6-1. FR Based Attribution by program 

Program FR 

Union 
Custom 

Large Volume  

Commercial & Industrial*  

Enbridge 
Custom 

Commercial*  

Industrial  
*Custom Market-Rate Multi-Residential projects are included as a part of this program.

Evaluation Background 

Enbridge and Union deliver energy efficiency programs under the Demand Side Management Framework for 
Natural Gas Distributors (2015-2020)11 developed by the OEB. In April 2016, the OEB hired an Evaluation 
Contractor (EC) team led by DNV GL to develop an overall evaluation, measurement, and verification (EM&V) 
plan. The objectives of the plan were to: 

 Assess portfolio impacts to determine annual savings results, shareholder incentive and lost revenue
amounts, and future year targets.

 Assess the effectiveness of energy efficiency programs on their participants and/or market, including
results on various scorecard items.

 Identify ways in which programs can be changed or refined to improve their performance.

Under the plan, the DNV GL team determined free ridership based attribution for custom projects 
implemented as part of the 2018 program year.  This report is a result of that study. 

The EAC consists of representatives from Union and Enbridge as well as representatives from non-utility 
stakeholders, independent experts, staff from the Independent Electricity System Operator (IESO), and 
observers from the Environmental Commissioner of Ontario and the Ministry of Energy. The DNV GL team 
worked closely with the EAC throughout this study and received comment, advice, and input on 
methodology and results. We thank them for their involvement. 

Methodology Summary 

The results presented in this report are based on data collection from the following four primary sources: 

 Union and Enbridge tracking databases
 Union and Enbridge project documentation
 In-Depth Telephone Interviews with a sample of participating customers
 In-Depth Telephone Interviews with a sample of participating vendors

The data collection with samples of participating customers and vendors included telephone interviews 
focused on assessing free ridership. Table 6-2 shows the targeted and completed data collection activities. 

11 EB-2014-0134
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Table 6-2. Data collection activities* 

Target Group Activity Targeted 
Measures 

Completed 
Measures 

Enbridge 

Participating Customers In-Depth Interview 169 154 

Participating Vendors In-Depth Interview 
Census of 

Triggered EGD 
Comm & Multi-Res. 

34 

Union  

Participating Customers In-Depth Interview 124 110 

Participating Vendors In-Depth Interview 0 0 

Overall  

Participating Customers In-Depth Interview 2293 254 

Participating Vendors In-Depth Interview 
Census of 

Triggered EGD 
Comm & Multi-Res. 

34 

*This table reports the number of measures targeted and completed as measures were used to design the sample before customers and sites had 
been identified.  

At a high level, the FR study employed the following methodology: 

 Receive program data and documentation. The evaluation started with a review of the program 
tracking data, which formed the basis of the sample.  

 Design and select the sample. The tracking data was used to design and select a sample. Once the 
sample was selected, additional documentation was provided by the program to describe the energy 
efficiency measures to customers. 

 Collect data. Data was collected to estimate FR based attribution ratios. 
 Analyze the results. The collected data was used to estimate FR based attribution ratios at each site 

and expand the results to the population. 
 Report the results. The final step was to report the results. 

Key features of the methodology include: 

 The sample design employed a stratified random sample that targeted 10% relative precision with 90% 
confidence at the program level. Details of the sampling methods are presented in the sample design 
memo in Appendix I. Final sample achievements are provided in Appendix C.12   

 Ratio estimation was used to expand sample results to the population. The evaluation collected data 
on all sampled or backup projects that a customer contact could speak to rather than only the first 
selected. In our calculation of sampling error (+/-, confidence intervals, relative precision and error 
ratios), we used two-tailed 90-percent confidence limits and clusters defined by customers to 
appropriately estimate error when multiple units are collected from a single source.13 The approach used 
is described in the scope of work in Appendix I. 

 
12 This study was completed by DNV GL concurrent with the 2017-2018 Custom Savings Verification Study. Independent samples were selected for 

each study. 
13 Where a single site had two contacts, the site was used as a cluster to ensure conservative (higher) error estimates. 
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 The FR methodology included data collection from participating customers and vendors. The data 
collection instruments and free ridership scoring methods are provided with the scope of work in 
Appendix I. The results of this study include an update to the FR based attribution portion of the net to 
gross (NTG) study performed on the 2015 programs.14 The spillover results from the 2013-14 Spillover 
study15 should be combined with the FR based attribution results from this study to calculate the NTG 
ratio until an update to the spillover study is performed. 

Methodological Changes from the 2015 NTG Study 

The evaluation followed the same framework as the 2015 NTG study, with several incremental 
improvements. 

1. Interviews with customers occurred in 2019 and included only participants from the 2018 program 
year. Interviewing customers more promptly after measure implementation improves customer 
recall of decision-making processes and influences. 2017 projects were not included with the 
understanding that the program design and operations were consistent across the years, so results 
from a study of 2018 would be applicable to 2017. 

2. Overall interview length was reduced by reducing the length of the framing portion of the interview 
guide and limiting the number of measures included in a single survey. 

3. Framing questions were enhanced by utility provided documentation of specific interactions prior to 
implementation of the project. These data were not used directly in scoring but allowed for more 
specific probes designed to improve customer recall of the project history. 

4. Vendor influence triggers were adjusted to fit the new framing approach and enhanced by an 
improved understanding of the program designs. 

5. Vendor interview approach was able to be tailored only to the Enbridge commercial and multi-
residential vendors. This approach allowed for more specific reference to elements of the program 
design that are not a part of the design for other segments and programs. 

6. The scoring approach for the vendor interview targeted Enbridge’s effect on the vendor’s actions 
rather than asking the vendor about their opinion of the program’s effect on customer outcomes. 

7. Commercial and Multifamily customer timing responses were assessed based on a 2-year planning 
horizon rather than 4 years. This change was in recognition of the fact that customers in these 
segments tend to have shorter planning horizons for equipment than industrial and agricultural 
customers.  This meant that responses of 2-4 years of acceleration for projects were assessed as full 
credit to the program rather than partial.  

Understanding Statistical Error 

Statistical error is reported for all of the ratio results in this report. The studies were designed with sample 
designs targeting 10% relative precision with 90% confidence (90/10) based on the best available 
assumptions at the start of the evaluation. Table 6-3 describes each of the statistics provided in this report. 

 
14 2015 Natural Gas Demand Side Management Custom Savings Verification and Free-ridership Evaluation. Prepared for the Ontario Energy Board by 

DNV GL. August 15, 2017. 
15 CPSV Participant Spillover Results. Prepared for The Ontario Energy Board by DNV GL, May 23, 2018. 
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Table 6-3: Relevant statistics 

Term Definition 

Ratio/Adjustment factor A point estimate of the evaluation findings expressed as a percent. 

+/- or Absolute Precision 
If the evaluation were repeated several times, selecting samples 
from the same population, 90%16 of the time the ratio would be 
within this range of the ratio 

Confidence interval 
The upper bound is defined by the ratio plus the absolute 
precision. The lower bound is defined by the ratio minus the 
absolute precision. 

Relative Precision 

The relative precision is calculated as the absolute precision 
divided by the ratio itself. By convention, relative precisions are 
the statistic that are targeted in sampling (i.e., 90/10 is a relative 
precision metric) 

Error Ratio 
The error ratio is an approximation of the coefficient of variation 
(CV) that is used in sample design. It is calculated as a function of 
relative precision. 

Finite population correction (FPC) 

FPC is a factor that reduces the measured error of samples drawn 
from small populations (less than 300). FPC applies when the ratio 
is applied to the same population from which the sample was 
drawn. Statistics reported in the body of this report do not apply 
the FPC factor because this study is intended to support 
application of results to more than just the 2018 program year. 

 
Figure 6-1 shows an example of: 

 The adjustment factor (ratio) as a blue point 
 The 90% confidence interval with finite population correction (blue) 
 The 90% confidence interval without finite population correction (green) 

 
16 90% is the confidence limit that we are using.  
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Figure 6-1. Ratio diagram example 

 

The plus/minus (±) error (%) indicated at the 90% confidence interval is the absolute difference between 
the estimated percentage and the upper or lower confidence bound. For example, in Figure 6-1, the ratio is 
94% and the non-FPC 90% confidence interval is ± 5 percentage points (i.e., 94% ± 5%).17 Another way of 
saying this is that there is a 90% probability that the actual ratio for the next year’s program lies between 
89% and 99%. Figure 6-2 demonstrates this concept by showing twenty hypothetical confidence intervals 
calculated from twenty different samples of the same population. Eighteen out of twenty (90%) include the 
true population ratio (overlap the black line representing the true ratio). 

Figure 6-2. Ninety Percent Confidence Interval 

 
Note: Each horizontal line represents a confidence interval, while the black vertical line is the actual population realization rate. Yellow confidence 

intervals do not include the actual ratio.  

 
17 The critical value for calculating the confidence interval ± for each adjustment factor is determined using Student's t-distribution and n-1 for the 

degrees of freedom, where n is the sample size. For 2-tailed estimates (ratios that could be above or below 100%) the appropriate t-stat used 
to calculate precision from the standard error is close to 1.645. 

Adjustment 
Factor

90 Percent Confidence Interval, 
Without Finite Population Correction

90 Percent Confidence Interval, 
Finite Population Correction

89% 99%94%



 

 
 

DNV GL Energy Insights USA, Inc.  Page 38 

 

The relative precision of the ratio is calculated as 5%/94% =5.3%. 

For low ratios, relative precisions may be quite high, even when the confidence interval around the ratio is 
quite narrow. Consider a ratio of 5% with the same 5% absolute precision as in the above example. While 
the absolute precisions are the same, the latter ratio (5%) has a relative precision of 5%/5% =100%. In 
absolute terms, we still are 90% confident the ratio is below 10%, despite the very high (100%) relative 
precision.  

We reported the relative precision in all cases at the 90% confidence level. That is, whether the relative 
precision is large or small, we have the same 90% confidence that the range defined by the point estimate 
+/- the absolute error captures the true unknown value. The “midpoint” estimate (the ratio) is the best 
(statistically most likely) estimate, while the confidence interval is calculated as an interval around that 
point. Thus, in all cases, we reported the best point estimate, with a symmetric 90% confidence interval 
(using the t-score for a 2-tailed 90% confidence interval). 
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Appendix C Final Sample Achievement 

The tables in this appendix show the achieved sample for each stratum in the sample designs. The tables 
are specific to a program group and show the categorical stratification (grouping) and size strata (larger 
numbers are bigger projects). Sampling was done at the measure level. The target column shows the 
number of units we attempted to complete. The complete column shows the number of measures randomly 
selected and completed. Cumulative cubic meters (CCM) of natural gas savings are also included under the 
header Ex Ante CCM. Note that in some cases measures beyond the target were completed. These 
completed measures were at sites with multiple measures in the sample. 

Enbridge Custom C&I: Summary of participant data collected  

Table 6-4 summarizes the FR based attribution data collection efforts for the Enbridge Custom C&I program. 
The table shows the portion of the program that: 

 Completed an in-depth interview  
 Did not respond to an evaluation attempt at contact 
 Was not contacted by the evaluation team18 

The data collected in Table 6-4 is shown as the number of customers and measures and the cumulative ex 
ante natural gas savings. The full sample design and achievement by strata can be found in Table 6-5.  

The evaluation collected FR based attribution data for 55% of savings in the programs with a customer 
response rate of 31%.  

Table 6-4. Summary of FR data collection for Enbridge Custom C&I programs  

Data Collection Category 
Targeted Completed 

# 
Measures # Customers # Measures Ex Ante 

CCM 

Completed In-Depth Interview  169 141 154 301,933,182 

Attempted Contact, Not Completed 

  

309 407 115,653,511 

Not Attempted 115 135 168,011,707 

Total 480 696 585,598,400 

 

 
18 Sites, projects, or units of analysis where contact was not attempted were either not selected for contact in sampling or in the backup sample and 

were not contacted due to strata quotas being met. 
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Table 6-5. FR Sample Achievement for Enbridge Custom C&I programs 

  

Union C&I: Summary of participant data collected  

Table 6-6 summarizes the FR based attribution data collection efforts for the Union C&I program.  The table 
shows the portion of the program that:  
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 Completed an in-depth interview  
 Did not respond to an evaluation attempt at contact 
 Was not contacted by the evaluation team.19 

The data collected in Table 6-6 is shown as the number of customers and measures and the cumulative ex 
ante natural gas savings. The full sample design and achievement by strata can be found in Table 6-7.  

The evaluation collected FR based attribution data for 55% of savings in the programs with a customer 
response rate of 32%.  

Table 6-6. Summary of FR data collection for Union Custom CIMF programs 

Data Collection Category 
Targeted Completed 

# 
Measures # Customers # Measures Ex Ante CCM 

Completed In-Depth Interview  100 70 87 799,832,852 

Attempted Contact, Not Completed 

  

152 198 179,638,925 

Not Attempted 57 73 467,849,797 

Total 229 358 1,447,321,574 

 

 
19 Sites, projects, or units of analysis where contact was not attempted were either not selected for contact in sampling or in the backup sample and 

were not contacted due to strata quotas being met. 
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Table 6-7. FR Sample Achievement for Union Custom C&I programs 
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Union Large Volume: Summary of participant data collected  

Table 6-8 summarizes the FR data collection efforts for the Union Large Volume program. The table shows 
the portion of the program that: 

 Completed an in-depth interview  
 Did not respond to an evaluation attempt at contact 
 Was not contacted by the evaluation team20 

The data collected in Table 6-8 is shown as the number of customers and measures and the cumulative ex 
ante natural gas savings. The full sample design and achievement by strata can be found in Table 6-9.  

The evaluation collected FR data for 87% of savings in the program with a customer response rate of 84%. 
Both values are higher than the other two programs in this study, in part because DNV GL attempted to 
collect data with a census of participants.  

Table 6-8. Summary of FR data collection for Union Large Volume  

Data Collection Category 
Targeted Completed 

# 
Measures # Customers # Measures Ex Ante CCM 

Completed In-Depth Interview  24 16 23 558,933,115 

Attempted Contact, Not Completed 
  

3 17 84,791,276 

Total 19 40 643,724,391 

 

Table 6-9. FR Sample Achievement for Union Large Volume 

 

  

 
20 Sites, projects, or units of analysis where contact was not attempted were either not selected for contact in sampling or in the backup sample and 

were not contacted due to strata quotas being met. 
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Appendix D Free ridership Survey Responses 

This section presents self-reported responses from the timing, efficiency, and quantity FR question battery 
where customers were asked “Why do you say that?”.  

A “yes” in the timing, efficiency, or quantity column indicates partial or full FR based attribution for that 
source based on the scored questions (not the responses here). A “no” indicates no FR based attribution for 
that source. For example, in the first table, a “yes” in the timing column indicates that the respondent 
answered the question DAT1a and DAT1b with responses that credited the program with influencing the 
acceleration of the project. A “no” in the timing column indicates that the respondent did not credit the 
program with influencing the acceleration of the project. A “no” for timing does not preclude the same 
respondent indicating the program affected the efficiency or quantity/size of the same project. 

Additionally, following the specific timing, efficiency and quantity questions, customers were asked to 
summarize the program’s effect on the timing, efficiency and amount of the project installed (Dat4). These 
responses are presented with the scored level of FR based attribution: full, partial, or none.  

None of the responses provided below were used in the direct scoring of surveys. For respondent 
confidentiality, these responses are isolated from other responses from the interview and do not reflect the 
full story the respondent conveyed. The responses are provided here to provide insight into how customers 
describe their decision making on the project relative to the program. Responses are sometimes recorded in 
the voice of the participant and in other cases in the third person depending on the notation approach of 
individual interviewers. See the scope of work (Appendix I) for details on how FR based attribution was 
scored. 

Enbridge Custom C&I Programs 

Table 6-10. Timing Verbatim Responses for Enbridge Custom C&I programs 
Timing  Dat1a_O. Why do you say that? 
No 'Enbridge had no effect 
No (not sure) that was the need 
No - Because we conducted the audits at that particular time and during the audits, everything runs at 

100% capacity so we would have repaired or replaced anything which was not working well during the 
audits 

No - It was the need of the hour and the owners needed to have better performance of their organization  
- Their budget worked out at that particular time, the project was in the pipeline but got delayed as it 
turned out to be expensive earlier 

No A lot easier to do the installation at the phase of construction we were at - it was a good opportunity to 
install the <measure> then. 

No Because it need replacing. 
No Because of the long term savings in terms of Operation & Maintenance 
No Because our financial position was such that we could afford this work at this time 
No Because the <other source of> funding was already awarded and Enbridge didn't offer as much as the 

<other source of funding> did. 
No Because ultimately the goal is to save steam loss and to save energy and based on our audits at that 

time It was the need to go ahead with the steam trap replacements 
No Boilers need to be installed before winter! Needed to do the project then with or without Enbridge. 
No Building requirements. Project would have been installed regardless of the incentive. 
No Enbridge did not really influence the timing; they were not involved in the project. <Vendor> told us 

how much the incentive would be and we used that in the business case to calculate ROI. But we wanted 
to proceed with the project and would have done so even without the incentive; that just made it a little 
easier to justify the project. 

No Enbridge had no impact on anything. It was a business decision based on taking on a new tenant and 
the timing of that. The incentive was just a bonus. 
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Timing  Dat1a_O. Why do you say that? 
No End of their useful life 
No Energy Efficiency was primary motivator. 
No Equipment was at the end of the useful life 
No Failing steam traps needed to be replaced immediately regardless of incentives. Incentives were a good 

bonus for the company. 
No Good payback period, didn't rely on the incentive 
No Had to replace the <measure> anyway. And the incentive was only about ***% of project budget, so it 

did not really influence the decision one way or another. 
No In addition to Enbridge incentives, there was a large grant that was providing most of the funding for the 

equipment replacement; that grant had sunset provisions. 
No Initially we decided we were going to buy the unit instead of renting. We decided and put the plan 

proposal in unit owner meeting. Took up collection from unit owners. Then we start going to install. 
Takes about 1 year to do that. Once we decided in October 2017, then did the PO. None of this timing 
was affected by Enbridge. 

No Installing it at all # sites. 
No Installing it at all <#> sites. Save on consumption 
No It apart of our sustainability approach - we need to have these <measures> for our operational 

approach. 
No It had to be replaced and we began moving forward even before we knew about incentives 
No It needed to be done as soon as possible. Incentive was just a bonus. 
No It was a part of a greater project and there was a pretty strict timeline to be done by. 
No It was time to replace the boiler; it was old, and it was inefficient. 
No It would have been the same time because we had $<#> million from provincial cap and trade program 

which dwarfed the Enbridge incentives 
No Needed  to present to management before heating season. 
No Needed to resolve the problem with the boiler before winter. 
No Save on consumption. 
No The <measures> would have been replaced anyway and we needed to do so before the heating season 

began. 
No The boilers in this apartment building were old, prone to failure, expensive to keep repairing. The boiler 

replacement had to happen before the heating season began. 
No The boilers needed to be replaced anyways, since they were very old, and they were replaced as soon as 

the budget was allocated. 
No The bulk of our funding came from <another source of funding> and so the Enbridge incentives were 

much smaller and not the driver of the timing 
No The decision was already made to replace the boilers. Enbridge's incentive was an added benefit. 
No The equipment needed to be replaced regardless of the incentives, the incentives were not enough and 

there was too much paperwork to make it useful 
No The heating system had to be replaced before winter and we did not want to spend another season with 

temporary, makeshift replacements. 
No The incentive provided by Enbridge was an added benefit. We would have installed the new boiler 

systems anyway, because the boilers were very old. 
No The incentive was only an added benefit. The project would have been installed regardless of the 

incentive, since the boilers might fail. 
No The old boiler needed to be replaced. 
No The project had already been proposed and approved internally, the incentive had no influence on 

timing. 
No The project should have even been done earlier, but it was not. When we decided to get a new boiler in 

Feb 2019 we needed to move quickly to get everything approved and ready for the 19/20 winter 
No The project would have been installed regardless of the incentive. 
No The timing of the <measure> was the same as the boiler replacements, which was driven by 

********************* 
No This project needed to happen, it was funded for 2018 so it had to happen in 2018. 
No This project was part of a much larger whole-building renovation, and we had a lot of problems with 

leaking. It happened when it had to happen. 
No This was apart of the whole project, part of the renovation. 
No Timing of installation was important; it had to be done when it was done. It was part of a larger project 

to rehab the <building> and included lighting upgrades as well. 
No Unit past end of life and needed replacement. Replaced <#> of the <#> <measures>. These <#> were 

the originals from when the building was built. 
No Wanted to save gas <While waiting for feedback from head office, we learned about incentive.> 
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Timing  Dat1a_O. Why do you say that? 
No We already planned and approved the project. We saw savings from the <similar measures> and were 

going ahead with the work with or without Enbridge. 
No We had to replace the boiler when we did. 
No We had to sign off on this before the end of July because tariffs were going up and rebates were going to 

be taken away. 
No We started the installation at the end of the heating season last year (spring of 2018) so we could have 

it done by the beginning of that heating season. (Boilers provide DHW and space heating.) Going 
another winter with only <#> boilers and no safety reserve <was not> an option; we had to have the 
new boilers and could not wait. 

No We wanted the new equipment being installed at the building to be integrated with the <measure> 
sooner rather than later. 

No We wanted to go earlier as we saw the need but did not pursue it earlier as we did not have the time to 
do it. 

No We were already on this path. 
No We would have gone with the routine plan 
No We would have installed the <measures> at the same time. We installed when we did because we were 

already doing work in the apartment units. We would have installed then rather than waiting to take 
advantage of savings sooner rather than later. 

No When the building's boiler failed suddenly, we had no choice but to install the replacement right away. 
No When we do projects, <the projects> will go forward with or without funding. 
No While waiting for feedback from head office, we learned about incentive. <similar on other measure> 

same 
No With ******************************, we had to act right away (we were using space heaters to 

keep buildings warm in interim). 
No because incentives were applied after the project was already complete 
No because the install had to be done with winter approaching, if not for incentive maybe we would have 

fixed the part 
No boiler was coming close to needing replacement 
No decision was not revolving around whether Enbridge is there or not. 
No equipment needed to be upgraded soon anyways 
No needed to be done anyways 
No part of lease agreement/negotiations, had to be completed 
No project would have been done anyways, role Enbridge played was too minor 
No scheduling needed to be done anyways 
No that was the need of the hour, it definitely needed the replacement 
No the upgrades were going to happen anyways regardless of Enbridge 
Yes - was researching to find better alternatives for the existing setup 

 - spend 6-8 months to review all designs  
- prepared proposals to present situation based revenue 

Yes - would have proposed it based on personal thought process 
Yes Because of the incentive opportunities. The guarantee that we will be getting it. It pads payback 

calculation. 
Yes Because of the rebates, it pays for 50% of the project 
Yes Because steam traps are not a higher priority 
Yes Because the prioritization of things here - it's a tight cash environment. The incentives helped put the 

project at a palatable ratio. The assistance was the icing on the cake. 
Yes Because the project came without budget; the incentives were the only thing that made it possible. 
Yes Cost, the incentive helped to pursue this project at that particular time 
Yes Didn't affect timing, would have waited without the financial incentive. 
Yes Enbridge had no effect on the decision making but their incentive decreased the payback period by 50%. 

Ultimately the decision would have been up to the executive leadership. 
Yes Enbridge originally brought the idea to <us>, project might never <have been done> otherwise 
Yes Financial requirements of the greenhouse would have been too large at that time. 
Yes Gas consumption was high so would have looked for savings solutions 
Yes Hard to say. I need to look at the numbers and depends on the numbers of the job. 
Yes If we could not have proven there were significant energy savings, we would have done it later. 
Yes Incentives and help from Enbridge speeds up processing and company decision making. 
Yes It was something that we have to do as there was a need to do the changes to address the needs and 

also improve their facility 
Yes It would have taken longer because we would have needed to fund our own studies and approval for the 

project may have taken longer due to longer payback. 
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Timing  Dat1a_O. Why do you say that? 
Yes Later to never, added on after 2 other projects (5-10 yrs later) 
Yes Maybe could have pushed them 5 more years if the payback wasn't there while making other building 

improvements. 
Yes Might very well have waited until the carbon surcharge in Canada, but it had to be done by then. The 

incentive let them do it when we did. 
Yes Money, so that we can get a proper budget in place 
Yes Need to check documentation 
Yes Same reasoning as before, there were other competing projects that had better ratios so the incentives 

helped. 
Yes Sooner or later. But eventually would, the site would not have considered high efficiency equipment. but 

would have installed a minimum bid code compliant equipment because we had to replace the failing 
equipment after a year or two. 

Yes Still thought of installing it but need 2 seasons (2 yrs) for proof of concept 
Yes That fit into the schedule that we were looking at, but Enbridge did accelerate the [internal] approval of 

the project based on higher returns. 
Yes That wasn't part of the plan. It was only after talking to Enbridge that we decided to install the 

<measure>. The incentive played a major role. 
Yes The <measures> could have run the same way for 20 years. There was no need to install them. 
Yes The energy savings along with the payback period for the project was the decision making criteria for 

this project 
Yes The financial benefit received from Enbridge was the main driving factor of installation. They may not 

have installed at all without the incentive. 
Yes The heating system had to be replaced before winter but their tech assistance and financial assistance 

definitely aided in making a timely decision. Their contact at Enbridge was good at ushering them to the 
correct engineering firm, helping them navigate the process, etc. He also facilitated the process very 
well. 

Yes The incentive and the payback period associated was the key driver as far as installing the project is 
concerned. If the incentive was not available and if the payback period was not attractive, then the 
project wouldn't have been installed. 

Yes The incentive helped justify the upgrade w/ immediate increase in gas savings and quicker payback on 
the project. 

Yes The incentive is important to our planning process, especially to making decisions on timing. The 
incentive lets us replace equipment on our own schedule rather than responding to an equipment burn-
out. 

Yes The incentive provided by Enbridge was the trigger for installing the project immediately. Without the 
incentive, the project would have been installed anyway, but not in the short term, and the site would 
have waited for a couple of years before installing it. 

Yes The incentives and the consolation / analysis from Enbridge helped speed up the process of expansion 
and <installing the measure>. We would have moved forward with the <measure> anyway but we 
would have taken up to 2 years longer to do things themselves and fund it. 

Yes The incentives increased the ROI enough to justify doing the project in 2018. 
Yes The program had to be done before a certain time - there were time constraints when the program was 

available. That helped me convince other people to do the project when we did. 
Yes The project would have been installed anyway, but could have possibly been delayed by about a year 

owing to cost. 
Yes The replacement would have been done in phases owing to budget constraints and not all at once if 

there was no incentive. 
Yes The reserve fund would have provided us with enough money only to keep the old boilers running. I 

have to convince the board of directors that the return on investment is there. The incentive is huge for 
that. 

Yes The site contact that we would have never installed the <measure> without the incentive if it was 2 
years ago. But now, after realizing the importance of energy <the measure>, we would install it with or 
without the utility's incentive. 

Yes The system was running fine, and there was no need to replace it. It was done only because there was 
an incentive. 

Yes The unknown on the ROI, so probably later. <Name> took care of all of this. 
Yes There are motivating people at Enbridge - you have to complete your project to get the incentive so 

there's motivation to get it done. Financially motivated. 
Yes There were financial motivations to do it earlier. 
Yes Things had been done to understand what was needed, and the process was moving for some of the 

boilers in need of repair. Enbridge offered to triple incentive if we made decision within 30 days, and we 
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Timing  Dat1a_O. Why do you say that? 
chose to speed up process 

Yes Things might not have gone too quickly, but there was concern incentives might have gone away. 
Wanted to make sure to grab Enbridge incentives especially. 

Yes Try to get everything we can to get out of the traps 
Yes We had the idea in mind to install new boilers, but the project did not seem to be of any urgency and we 

could have waited. 
Yes We pushed to get this done because the incentives were being discontinued. Gas savings <are> not a lot 

of money, and not good for creating a business case for buying this equipment. 
Yes We would have used the previous boiler until it failed. 
Yes We would like to extend the life of the older equipment. 

 Ultimately the decision for the time of installation would have been based on temperature condition, 
condition of the existing equipment, building envelope or any other need of the hour 

Yes We would not necessarily do a steam trap project every year without the incentives. 
Yes When machines were at the end of their useful life 
Yes When the machines were at the end of their useful life. 
Yes Without the Enbridge's incentive, the management would not have approved installing the new 

expensive <measure> 
Yes Would have needed to test it which would have taken at least 2 production seasons (years) 
Yes Would have waited for <measure> to fail 
Yes because rebates help pay for contractor to assess the traps 
Yes may have been delayed due to cost 
Yes project would only have been done if there had been a total equipment failure 
Yes rebate sped the process up somewhat 
Yes the Enbridge incentives did help move the budgeting process along 

 

Table 6-11. Efficiency Verbatim Responses for Enbridge Custom C&I programs 
Efficiency Dat2a_O. Why do you say that? 
Yes A lower-efficiency unit was the original plan; the incentive paid for the efficient upgrade. 
Yes Big price difference between 85% and 95% boilers, and we probably would've gotten the 85% because it 

would have worked for this specific building. The incentive helped we get up to the 95% and we are 
definitely seeing it in the lower gas bills. 

Yes Depends on the ROI of each project 
Yes Don't know 
Yes Enbridge made us aware of technologies that we weren't aware of. 
Yes Higher efficiency of boiler allowed same amount of heat to be delivered with fewer input BTUs 
Yes Incentive allowed for high quality and <implementing more of the measure> 
Yes Incentive helped. 
Yes It is easier to replace in kind, and financially it is cheaper. 
Yes It would've been status quo - we wouldn't have change anything. 
Yes Might have gone with lower efficiency; the incentive had an impact on that. 
Yes Not aware of being able to do <an alternative method>. 
Yes Since we are <business type> and do not have budget to install high-end systems 
Yes The <measure> were the ones proposed by the contractor. 
Yes The <measure> would not have been done 
Yes The financial incentive made for an attractive return on investment. 
Yes The incentive helped cover the incremental cost of the <measures>. 
Yes Wanted to get a larger boiler, but were told we did not need it. Then the incentive really helped them get 

a more efficient boiler because it allowed them to install the best recommendation. 
Yes We would not have installed at all. 
Yes We would not have made any changes so we would not have saved any natural gas. 
Yes Without Enbridge, would not have thought because it's a small part of cost. Biggest cost is <materials>. 
Yes Would have looked for an alternative ****************. 
Yes came up with the idea in the brainstorming session with Enbridge rep. 
Yes project may not have been done without contractor/Enbridge 
No 'Enbridge had no effect 
No - The need of the hour and would have opted for the best efficient solution 
No - that was the system was setup 
No <An earlier install at another site was high efficiency and cost more. Asked for clarify but stuck to same 
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Efficiency Dat2a_O. Why do you say that? 
overall eff> 

No <I> go for the best and efficient alternative which can save money and also improve the overall 
performance of the production 

No <Our> goal is to be as efficient as possible. 
No <We go> with what fits our need best, and Enbridge's help did not influence the efficiency 
No <We knew what we> wanted and opted for the same equipment 
No <the measure> was going to be done no matter what 
No An earlier install at another site was high efficiency and cost more. 
No Based on the engineer's recommendation. 
No Because regardless of incentives, we have a pretty good long term analysis and through this analysis, 

we would have gotten to the same decision. 
No Because that's what they had already decided to go with 
No Because this is the typical <measure> for greenhouses. If we went with a <better measure>, we were 

paying more for the same outcome, and if you go <worse measure>, you are not <implementing the 
measure> correctly. 

No Because we're constrained by the number***** we have to perform. ************* Our priority is not 
to save gas but to deliver the proper amount of <thing> to the facility. The energy savings were nice, 
but getting rid of the ********** to minimize facility problems was the main goal. 

No Building requirements 
No Bulk of the funding came from another source 
No Efficiency was the goal from the start, and we already decided we wanted this plant to be better than the 

best. We worked in a collaborative effort to find the most efficient <measure> possible. 
No Enbridge didn't have any effect about this. 
No Enbridge had no effect 
No Enbridge had no impact on anything. 
No Enbridge had nothing to do with this. 
No Enbridge was not a factor in the decision making and all our decisions were based on our contractors 

recommendations 
No Energy conservation is a high priority here so it would have been the same with our without Enbridge. 
No Facility requirements 
No Facility requirements, since most applications are high temperature requirements for which condensing 

boilers are not suited. 
No Followed recommendations of <name> consultants. 
No Happy with the design choice recommended by <engineering firm> 
No If the new proposed system was not more efficient than the older one then instead of installing a new 

one, I would have done repairs to the older system and not installed the new system 
No Improve drying process a few every year across all <#> plants 
No Just the same. 
No Like to like, we would have installed the same equipment. 
No Long time to think about question. If there were more incentives, we would have installed something 

better, but at this level we probably would have installed something at about the same level of 
efficiency. 

No Needed to provide the proper environment **********, based on input from the manufacturer and local 
agricultural experts. We installed the <measure size> that was called for and would have done so 
without help from Enbridge. 

No Not applicable. ********************* 
No Same boiler at <nearby building>.  Less on <measure>. There might have been cheaper option 

selected. Didn't think about an alternative. 
No Saving money and energy were the reasons we installed the <measure>; Enbridge may have affected 

the timing of the project but not the scope. 
No Still needed the same efficiency results and needed proper <measure> regardless of incentives. 
No That was what was recommended to the Board by our consultants. 
No The boiler system that we put in was spec'd by the engineering firm. 
No The design was pretty well fixed with what we wanted to do, so Enbridge would not have influenced the 

overall design. 
No The facility wanted to install a high efficiency boiler anyways. 
No The installed system is a high efficiency system (mostly a condensing boiler) 
No The new <measures> are high efficiency <measures>, and <we> wanted to install them for the energy 

savings 
No The project was driven by the cap and trade $ not the Enbridge $ 
No The project would have been installed anyway, since there was a similar system that was already 
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Efficiency Dat2a_O. Why do you say that? 
operational. 

No The site contact was primarily concerned about the potential gas savings and other operational 
parameters such as reduced maintenance costs. So, we would have installed similar high efficiency 
equipment with or without the incentive. The time horizon might have differed though. 

No The site knew what they wanted and opted for the required equipment. 
No The size of the system had been specified by the engineer 
No The steam traps used for our applications do not have any lower quality options 
No There is standard practice that the site follows with regard to installing <measure>. 
No They weren't in the calculation there. The savings were the reason we went with an energy-efficient 

system- hydro and gas are getting more expensive. 
No Those are the ones we preferred - based off our **** needs 
No Wanted to hit the incentive requirements for efficiency but would have installed similar <measure>. 
No We absolutely would have bought the same high-efficiency boiler. Everybody wants to save money and 

energy. Cost savings and energy efficiency are driving forces. 
No We already knew we wanted something very efficient to help save money in the long run 
No We already planned and approved the project with a design already chosen. 
No We estimate that efficiencies may have improved by the time it would have taken us to get the project 

approved without incentives. 
No We had already decided to achieve the greatest efficiency possible before we became aware of the 

incentives. 
No We had consultants on board, and we chose the higher efficiency boilers. It's just the nature of the 

business, things become more efficient so you upgrade when you're doing these projects. 
No We needed the same efficiency results and needed to properly <implement the measure> without 

skimping. 
No We recognize the benefit of the package we put in for long-term savings. 
No We used the <measure> recommended by our contractor; Enbridge had no effect on that decision. 
No We wanted to install this anyway - and this size was the right size for our building. 
No We wanted to select a good boiler that was going to last. Want to make sure it can operate for years to 

come. 
No We will always look for the best option to achieve higher overall performance and it is our ongoing effort 

to keep on enhancing our system & making the buildings more efficient 
No We would have gone with what was recommended by vendor and Enbridge if it saves gas. Said same but 

might have meant less. 
No We would have likely come to the same conclusion about what to install but just installed at a later time. 
No We would not have done any less efficient. 
No Went with vendor's recommendation. The <measure> had to be pretty much a drop-in replacement, so 

Enbridge was not really a factor. We already knew we wanted <the measure>. 
No Without Enbridge, we probably would not have done the project at all. 
No Would have gone with high efficiency because we were supposed to be as efficient as possible. 
No Would have gone with what the engineer recommended regardless of incentive. 
No all three proposed systems had equivalent energy savings, role Enbridge played was too minor 
No because incentives were applied after the project was already complete 
No boiler had to be replaced regardless of incentives 
No boiler needed to be a certain specification no matter what 
No decision was not revolving around whether Enbridge is there or not, we wanted to go for best efficient 

option that made sense for that particular facility 
No equipment had to operate within given specs so it had to be similar 
No general policy is to achieve energy efficiency 
No part of the lease negotiation 
No save on consumption 
No save on consumption, Improve <a few measures> every year across all *** plants 
No the company has a policy to install high efficiency equipment, so this would have been done anyways 
No the upgrades were going to happen anyways regardless of Enbridge 
No there was no need to replace it. 
No was going to get most efficient install possible regardless of incentives 
No wasn’t considered 
No would have installed higher eff either way because wanted to improve on 30 yr old boiler 
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Table 6-12. Quantity Verbatim Responses for Enbridge Custom C&I programs 
Quantity Dat3a_O. Why do you say that? 
Yes Because of the lack of financial support 
Yes Couldn't afford it 
Yes Didn't recall *****. HVAC Vendor might know. ********* 
Yes Don't know. The incentives were likely necessary to install the <measure> ,but amount of<measure>  

that were needed to match the number of <related facility feature> units. They would have not needed 
any more or any less. 

Yes I would try to get the same number of the replaced but would not be able to get the approval for the 
replacement without the Enbridge's rebates 

Yes It is hard to say, Enbridge gave us the information from the study. Without Enbridge we would not have 
known it needed to be replaced. 

Yes It would have depended on the cost. If it was over our budget, it would have been delayed or we wouldn't 
have done as many. But I can't say whether it would have been over our budget because we factored in 
the Enbridge incentives from the beginning 

Yes The audit funding helped us get the consultation, and ultimately the smallest and most efficient boiler. 
Yes The incentive allowed them to do the entire <##> area, rather than half now and half at some later date. 

The original capital improvement project specified replacement of half of the existing <measures> in 
2018, and the remaining half later. 

Yes The replacement would have been done in phases owing to budget constraints and not all at once if there 
was no incentive. 

Yes This program allowed us to finish all <measure opportunities>, but we got to pick and choose when to 
install them based on our budget. 

Yes We will definitely be replacing the traps which have 100% failed but with Enbridge, it will help us to go an 
extra mile. 

Yes We would have bought a cheaper version. 
Yes We would have used the previous boiler until it stopped working. 
Yes rebates help contractor to assess condition of steam traps 
No ***************** 
No <I> would have reviewed a number of alternatives to improve our performance and made a proposition

to go for the best alternative for our overall organization.
No <We were> primarily concerned about the potential gas savings and other operational parameters such 

as reduced maintenance costs. So, we would have installed similar high efficiency equipment with or 
without the incentive. The time horizon might have differed though. 

No Always replace the same number every year; ****** 
No As that capacity was working fine for the building 
No As that was the need for the system and this were the ones which didn't need replacement but for the 

benefit of ***********. 
No As the replaced ones were malfunctioning or at the end of their useful life so we definitely needed 

replacement for the proper and better performance of the whole system. 
No Because Ultimately the goal is to save steam loss and to save energy and based on our audits at that 

time It was the need to go ahead with that particular amount of steam traps 
No Because that was our main <part of system> - going to <take care of> all of it, not just a quarter of it. 
No Both <measures> would have still needed to be insulated. 
No Building requirements 
No Consultants made this decision. 
No Depends on the audit, whatever is not working, we will replace 
No Enbridge did not change my decision about capacity. 
No Enbridge had no effect 
No Enbridge had no effect on the decision making surrounding the type or quantity of equipment but our 

incentive decreased the payback period by ***%. Ultimately the decision would have been up to the 
executive leadership. 

No Enbridge had no effect on the project. 
No Enbridge had nothing to do with that decision. 
No Enbridge has no effect on capacity. 
No Enbridge was not a factor in the decision making and all our decisions were based on our contractors 

recommendations 
No End of useful life, We install the capacity that is needed on their buildings 
No Engineer designed the appropriate size and didn't want to go bigger or smaller than their 

recommendation. 
No Facility requirements, since most applications are high temperature requirements for which  high 
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Quantity Dat3a_O. Why do you say that? 
efficiency condensing boilers are not suited. 

No I could reduce the capacity a bit because they are high-efficiency. But Enbridge did not affect the decision 
to install high-efficiency boilers. 

No It was the facility's requirements. 
No It was the size specified by the engineer - we didn't have a choice 
No Just the way the business does things around here. 
No Like I said, we had consultants. 
No My designers chose the capacity. Nothing to do with Enbridge at all. 
No Needed to meet demand of the building 
No Needed to meet sizing requirements, which have not changed. 
No No <additional> equipment were installed. <measure> replaced, and there were no quantity decisions - 

just replace x <units> with x <units>. 
No Normally the engineering team will decide the capacity of the boiler based on the need & the demand of 

the building 
 The reason behind going for larger capacity is the reasoning that if the boilers are not high efficiency 
boilers than we need to have larger capacity to satisfy the load 

No Number of spaces that need <measure> remain the same regardless of Enbridge. 
No Our contractor did load calcs and determined that the existing capacity met the load requirements. 
No Our loads haven't changed, so we chose to go with the same capacity we had before. 
No Recommendation of the engineer, and the building load requirements. 
No Same as efficiency, hit incentive requirements but similar. 
No That particular capacity works for the facility 
No That was the need and the efficient alternative 
No The boiler sizing is the boiler sizing, and would not have been impacted by Enbridge incentives or any 

discussions I had with them. 
No The old boiler was larger, but from what <respondent> knew from how the project manager and 

engineers operated they picked the right size, and efficiency was the only difference. 
No The plan was to replace the existing equipment 1:1 with new equipment with the same heating 

capacities. 
No The rebate was not a factor in my decision. We learned about the rebate after we decided how many to 

do. If I had known about [the rebates] earlier, I would have done more. 
No They had no effect on the size of the boiler. 
No This capacity was the design capacity. Consultants recalculated BTU requirements as part of the project 

and determined that a boiler of the same capacity was appropriate. 
No This was what we needed regardless of Enbridge. 
No This would have been up to the design engineer and just the heating load of the building - would've been 

the same with or without Enbridge. 
No To satisfy the need and to improve the production 
No We could not skimp on <the measure>. It may have taken them longer to , <implement it> but by the 

end of it, we would have <implemented> all ***** as necessary. 
No We did not want to do half a job just to save money; the entire ***** system needed to be <done>, so 

that's what we did. 
No We needed to replace the dead boiler. 
No We needed what we needed, and relied on a professional to make the decision for us. Enbridge did help 

influence quantity of boilers 
No We replaced any number of traps that needed to be replaced. 
No We went with a lower capacity than original boiler. Leaned on *** consultant for engineer 

recommendation. So we would have gone with the same smaller capacity boiler ie the same capacity. 
No We would choose the most aggressive that we could. I don't see us being in a situation where we could 

cut the <measure> down to x but not all the way. 
No We would have installed the same boilers with or without Enbridge; we installed the capacity that meets 

our heating and DHW demand. 
No We would have only installed what we need. 
No Would have changed <#> but would have taken longer. Half of them in 2018 and see if there was more 

money to replace more later. 
No because incentives were applied after the project was already complete 
No boiler install was fixed, had to be done anyways 
No boiler needed the same capacity no matter what 
No Enbridge had no effect, <measure> replacement was needed 
No just needed the same capacity as before 
No that was the need 
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Quantity Dat3a_O. Why do you say that? 
No the boiler needed to be a specific capacity and that was met regardless of Enbridge 
No the company has a policy to install high efficiency equipment and the equipment was a good fit for 

location 
No unit had to meet the correct specifications given by the engineering department 

 

Table 6-13. Dat4 Verbatim Responses for Enbridge Custom C&I programs 
Attribution Dat4. Summarize the program's effect on the timing, efficiency, and amount that you 

installed. 
Full - Incentive played a huge role and it spurred the immediateness of going for the project 

 - Helped through the whole process 
Full - It was great, helpful and productive 

 - With the help of Enbridge's financial and non-financial aid, they were able to improve their 
efficiency and that also contributed in their overall profits 
 - The project would not have been possible without Enbridge 

Full - The incentive was really helpful as it lead them to pursue the project at that particular time 
Full - Their incentive played a role in defining the timing of the project 

 - The process of the incentive application was smooth and easy, Enbridge's rep guided them 
along the way 
 - They would want to have the best efficient system but the incentive in the picture made their 
decision making process easier in terms of going with the high efficiency boiler 

Full <Vendor> recommended the new <measure> and we went with their recommendation. 
Full Accelerated it because it made the payback better to get it sooner. Didn't want to wait for 

incentive to not be there. Additional incentive was not larger enough to go with higher efficiency. 
Full Enbridge makes it really easy to do these projects. Enbridge can confirm our organizations 

numbers - estimated savings, they are a third party confirmation that can say - we will save 
money in the end. There are monetary considerations too, my job is to have the most energy 
efficiency as possible, and I can see this through our energy bills. We need to lower these bills. 
It's easy to raise money to start a new project, but its hard to raise money for ongoing costs, 
like utility bills. Enbridge helped make a case for installing high efficiency equipment. They also 
verify that these energy savings are real. 

Full Enbridge played a pivotal role. The incentives and technical help (especially with calculating 
savings) made it possible to take on this project at all. 

Full Enbridge proposed the project in the first place and account rep was very helpful with the 
incentive process. There were some issues with communication but overall the project went 
smoothly. 

Full Enbridge was 100% necessary to enable the project and it was positive at every turn. 
Full Enbridge's incentive along with the incentive provided by the City of Toronto were very 

important parameters in terms of setting the ball rolling for installing the project. 
Full Enbridge's involvement let them buy higher efficiency equipment by boosting the ROI; it allowed 

them to install sooner than they otherwise would have. 
Full Enbridge's main effect was the rebate offering at the time. Without the effect would have 

installed at a later time at the end of their useful life. 
Full Good company to work with, it took a long time to get checks 6-7 months, too long!! But we got 

it anyway, and it was good of Enbridge to help people to conserve. He hopes other utilities do 
the same. Incentives helped get the project going much sooner. 

Full Having the Enbridge incentive improved the business case and allows the company to move 
forward with projects easier. So it might have pushed the project up from a timing perspective. 

Full Incentives helped them install the boiler. The financial incentives are the number one driver of 
the project being pursued. 

Full Indicated these two separate projects were referring to same overall process and that these 
should be taken in tandem. Property management was influenced by Enbridge financial 
incentives in terms of time and quantity. 

Full Installed 8 new boilers, Enbridge was very professional and their offer to triple the incentives 
worked to speed things up greatly 

Full Natural Gas isn't a large cost item in the industry. Enbridge had a big effect of what we went to 
save. Enbridge Consultant wants to save more energy and  we worried more about paving and 
other items day in and day out. If he wasn't there at Feb 2018 meeting, we wouldn't have done 
it. We would have done something because they're always looking to save cost but not sure 
what. 
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Attribution Dat4. Summarize the program's effect on the timing, efficiency, and amount that you 
installed. 

Full Overall program, Enbridge and Union help with business planning every year. Bosses ask if 
Enbridge is involved and what incentives, quarterly workshops are useful as well. Gets the mind 
thinking of how you reduce your carbon footprint. Union was better but now Enbridge is better. 
Union was more adaptable before the merge. Rep interactions are helpful. 

Full The incentive provided by Enbridge was very important as it was the main reason for installing 
the system. 

Full The incentives definitely helped, but no other comment. 
Full The main driving factor for the company is the financial benefit including the incentives that 

would help justify the upgrades. They would not have installed the <measure>  if not for the 
incentives received. 

Full The major impact was with the timing. The incentives available helped the owner pull ahead the 
capital related to what was originally planned. And the other two components, Enbridge had no 
effect. 

Full They realized they were wasting gas with one building when Enbridge did a site visit and started 
to consider ways to improve. Gas isn't high on the cost savings list but Enbridge ESC helped 
them think about solution. The financial incentives made it viable and are now looking at 
economizers to further improve their efficiency because of Enbridge. 

Full We involve Enbridge at the beginning of every gas project. They provide all kinds of assistance 
including savings analysis, incentive calculations, and technical consulting. Without Enbridge we 
might have had to wait for the next annual cycle to replace this equipment, and we would 
certainly have gone with lower-efficiency equipment and stuck with <baseline measure>. 

Full We would have installed the boilers at least 3 years later if not for the incentives. 
Full Without Enbridge, we probably wouldn't have gone with a higher-efficiency upgrade, nor would 

we have installed it as fast. For us to get from project inception through execution in 3 years is 
remarkable. 

Full Without the incentive, we would not have completed the project for several years. 
Full Without the study that Enbridge helped us with, we wouldn't have known about this system. And 

without the incentive, this project would <have> never have gotten off the ground. 
None - Enbridge's rep's talk in a seminar led them to know more about the different incentives and to 

work closely with them 
 - Their advice and feedback was helpful throughout the process 
 - But ultimately the installment decision relied on the need of the hour 

None - For this particular project, Enbridge's incentive was an add-on 
 - They had conversations with the Enbridge's Rep   regarding their no. of projects to understand 
how the incentives be applicable for their different projects 

None - Overall the decision regarding the timing, efficiency and the amount of the steam trap 
replacements that were installed was based on the personal initiatives that were taken and the 
audit 
 - Enbridge's incentive were helpful and they deeply appreciated the program 

None <Vendor> had more of an influence on this project, Enbridge incentives were a bonus. 
None As a collective, Enbridge has been very effective timewise with vendors and suppliers. And I 

have been working with Enbridge for 30+ years. They're great. But for this project, they 
incentives may have helped, but we needed to do this project anyway. 

None As mentioned in discussion of the boiler measures, the incentives had no influence on the project 
since the timing was mandatory and the system had already been specified before we became 
aware of the incentives 

None Enbridge Incentives didn't factor in, the Board wanted to lower energy savings and reduce O&M 
over the long term and went with what the engineer recommended. 

None Enbridge did not have much affect on our decision to replace the <measures>. We were 
planning to replace the <measures> anyway regardless of incentive and the incentive was a 
bonus. 

None Enbridge didn't have any effect at all; as far as I know, they weren't involved in the planning, 
and the incentive wasn't a deciding factor either. We did this project because we had to do it. 
The project cost $*****and the incentive was $*****. It was useful but not a deciding factor. 

None Enbridge didn't have any effect on when or what we installed, but I'd like to say they were 
fantastic, extremely efficient and helpful. Enbridge saw the incentive payment as a priority for 
us, and they were quite helpful throughout the entire process. 

None Enbridge had little to no effect on the decision. Rebate incentives that were available were soon 
being lost, influenced us to install in July, but I don't think Enbridge had a decision on giving out 
rebates. I think only the government has control over that. 

None Enbridge had minimal effect on the installation, the project would likely have been done anyways 
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Attribution Dat4. Summarize the program's effect on the timing, efficiency, and amount that you 
installed. 
since the old equipment was at the end of its life and the decision was primarily based on the 
vendor and their products 

None Enbridge had no bearing on the project at all 
None Enbridge had no effect on the timing, efficiency, or size of boiler that they installed. 
None Enbridge had no impact at all on these projects 
None Enbridge had no impact on anything. 
None Enbridge had no real effect on the outcome of the project, but the incentives helped justify the 

installation to the board of directors 
None Enbridge had not bearing on the project at all 
None Enbridge helped us to refined their decision and Enbridge backed our decisions 
None Enbridge influenced us financially. This helped us save money and move the project along. We 

were going to do this anyways, but Enbridge helped. 
None Enbridge is responsive and helpful. But overall, we would have gotten to the same decisions with 

or without Enbridge's input. The incentives help; the incentives aren't big enough to make a 
huge financial impact. But the incentives look good to the public. When you're using government 
money, it's good for people to see you're taking advantage of these types of programs. 

None Enbridge made the paperwork and project documentation aspects easier but overall did not 
effect the outcome of the project 

None Enbridge only got involved after the installation. Consultant reached out to Enridge after 
installation because the pressure on the new boiler wasn't high enough, so Enbridge was 
involved to correct this. 

None Enbridge really didn't have an effect on the timing or efficiency. We have a corporate policy of 
treating our birds as humanely as possible; this entire project was designed to maximize their 
comfort and minimize our operating costs. 

None Enbridge really had no impact on the timing or the equipment. The incentive and the energy 
savings are good, but we had to do this ***** upgrade. 

None Enbridge reps helped make things move along smoothly. We offered good information and were 
helpful in seeing the project through. However, we would have installed the <measure> with or 
without Enbridge because the payback was expected to be good regardless. 

None Enbridge was helpful in notifying them about the rebate (except they only knew about it after 
the project was complete) 

None Enbridge's incentive assisted with business case but did not make decision. Didn't change the 
timing other than making sure application was in before we started. We would have installed 
high efficiency and the capacity that was needed for the building without incentive. 

None Enbridge's incentives were used to fund other projects <at location>l. The <measures> were 
"low hanging fruit" and would have been done anyways regardless of rebates. 

None Enbridge's rebate program was helpful and did assist the project moving forward, however it did 
not really impact the design decisions 

None Enbridge's rebates certainly helped but did not really influence the course of the project. 
None Enbridge's support did help us, but I think the scope of the project would've been the same with 

or without the funding. 
None Enbridge is helpful but we approached them after learning about the technology and would have 

installed it either way 
None Final payments are still waiting to be paid out. There are issues with the *** system concerning 

<feature> that the vendor *** is still trying to resolve. We have not received help from Enbridge 
regarding this because it is a technical issue that we are having <contractor> resolve. 

None For this specific project the incentives didn't play a factor in any of our decision making due to 
the catastrophic failure of the boiler which made the timing mandatory and their decision to go 
with most efficient option (condensing boilers) before we were even aware of the incentives. 

None In this case, Enbridge had a fairly mild effect, from the money point of view. From the perception 
point of view, Enbridge was really influential. Enbridge sent us a notification that said <#> trees 
were saved by installing these new boilers. We posted this fact on a flyer, and people were really 
happy about saving trees! They didn't understand/care about emissions or consuming less 
energy, but people were excited about saving trees. Now people are waiting for us to make more 
improvements. Enbridge gave us feedback in a more understandable way and this was helpful. 

None Incentive amount was not an influence (large capital project with small incentive proportionally, 
**************. Engineer from Enbridge did not have knowledge of this very custom furnace 
or niche industry, so it was a learning experience for him as well. <Enbridge ESC> was very 
helpful with paperwork and getting rebates though. 

None It would be no effect. 
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Attribution Dat4. Summarize the program's effect on the timing, efficiency, and amount that you 
installed. 

None On the <measure>, Enbridge didn't really do much. The incentive was minor. We'd have gone 
ahead as we did even without any help from Enbridge. 

None Overall Enbridge was really helpful 
None Same as above. The incentive was helpful but not required. 
None She said that the Enbridge incentives was not the driver for this project but the benefits were 

that the Enbridge $ were useful for funding subsequent EE projects in other buildings since the 
capital budget for EE projects is limited 

None She said that the Enbridge incentives were not a driver of this particular project but was useful 
for subsequent projects in other buildings since their capital budget for EE projects is limited 

None The Enbridge contributions (both financial and non-financial) were helpful, but the main funding 
was from a grant that was about to expire. So the work needed to be completed before that 
happened. 

None The boilers were at the end of their useful life and Enbridge was not involved. Would have 
installed the same efficiency and capacity regardless but wanted to hit incentive requirements. 

None The savings were a bonus, we would have done exactly what we did without Enbridge. 
None The upgrades were going to be done anyways for financial/energy savings reasons. The incentive 

offered by Enbridge barely covered the consultant's fees to apply for the rebates. All 3 proposed 
systems had the same savings and costed about the same, just had different features so the 
decision ultimately came down to user preference. 

None There were health and safety concerns about having HVAC equipment running even when the 
facilities are unoccupied. There was also a concern about gas usage and effect on the 
environment. The site contact had been thinking about the <measures> for a while and needed 
to bring up to management before the heating season started. The cost savings and incentives 
helped sell it to management to go through with the project. They likely would have installed 
<the measures> anyway but the incentives made it an easy sell. 

None Timing, efficiency, rebates - they were willing to provide rebates for our project.  
 
Timing: preapproval process, had to wait for Enbridge to approve us before continuing our 
project. 
  
Efficiency- the higher the efficiency, the higher the rebate offered. But we would've bought the 
boiler we did without the rebates 

None We didn't have much contact with Enbridge, we just used them for the incentive. They reviewed 
our system so we could get the incentive right at the end I think. 

None We would have replaced the steam traps regardless of whether or not there were incentives. 
However, the incentives were a nice bonus to the company which covered 50% of the cost. 

None We've been looking for ways to improve our drying process in all 35 plants. Plant production 
manager (Interviewee) designs the process in house, reviews during winter,  and looks to 
implement it in spring across all sites. 

None Working with Enbridge went smoothly and their involvement didn't hinder anything. 
None incentives not enough to matter, not a huge part of the project, goes for the incentives after the 

project is finished 
None install would have been done anyways, incentives are more trouble than they're worth, too much 

paperwork 
Partial - He admired and loved the program, work, guidance and people from the Enbridge's initiative 

 - The knowledge base of the representatives was really helpful during their whole project 
lifecycle 
 - They were able to process high volume of product due to the installed measures 
 - They were encouraged to feel responsible for a high level environmental stewardship 

Partial - The incentive fast tracked the project otherwise they would have delayed the project for the 
next year to get it on a proper budget 
 - It was a great financial help for the project 

Partial Didn't affect the timing of the boiler replacement, but it allowed them to upgrade to an HE 
condensing boiler. 

Partial Enbridge assisted in getting the project in and running. Helped also with projects located at 
<similar projects>. Contributed to installing high efficiency to sell less gas. We appreciate 
Enbridge's financial incentive. It shortened the payback period by 6 months. 

Partial Enbridge definitely played a role 
Partial Enbridge definitely played a role. 
Partial Enbridge did accelerate the [internal] approval of the project based on higher returns. 
Partial Enbridge did not effect the timing, efficiency, or amount installed. 
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Attribution Dat4. Summarize the program's effect on the timing, efficiency, and amount that you 
installed. 

Partial Enbridge didn't have anything to do with it, company was just replacing seals. 
Partial Enbridge had no effect on the decision making surrounding the type or quantity of equipment 

but their incentive decreased the payback period by 50%. Ultimately the decision would have 
been up to the executive leadership. 

Partial Enbridge had some influence - this project was going to happen with or without them. They had 
some input, and they assisted with the review. 

Partial Enbridge incentives helped prioritize the project to management, Enbridge also assisted in the 
application process which was helpful 

Partial Enbridge made it possible to install a smaller and more efficient boiler than the alternatives 
considered with just the internal <extrenal> consulting. <Consultant> and Enbridge showed 
them about the incentives and potential units. Interviewee was happily surprised Enbridge 
wanted to help them install something that would use less gas. 

Partial Enbridge's assistance calculating the energy savings was particularly helpful. Also knowing what 
the rebate was ahead of time helped in the planning process. 

Partial Enbridge's incentives programs helped speed up the installation and expansion of the 
<facilities>. The time frame was made shorter instead of having to take longer without the 
financial help. Enbridge made the process very easy and convenient, making the amount of work 
required on their end much less. 

Partial Enbridge's rebate allows the company to hire a contractor who assesses the quality of the steam 
traps on a yearly basis, this would probably be done less frequently without the rebates. 

Partial Generally, Enbridge works closely with <respondent> throughout any energy project. At a 
minimum, Enbridge helps them figure out what incentives might be available. Then they work 
with their contractor and Enbridge to make sure the project qualifies. On larger projects Enbridge 
will offer submetering and other project assistance. They're usually part of the project from 
beginning to end. ********* 

Partial Good apartment owners are always looking to invest in the asset and keep the equipment 
current to minimize maintenance and operating costs. It's important to have an incentive 
program that helps with the capital outlays, meeting carbon footprint requirements, etc. 
Enbridge's incentive adds into the overall calculation of return on investment and lifecycle of 
equipment, allowing us to meet other goals ("greater good", in this context meaning 
environmental impacts) than just operating the building. 

Partial Incentives were very important. The savings certification from Enbridge via the contractor also 
helped justify the expense. 

Partial Not sure Enbridge influenced us at all unless they influenced the HVAC company. 
Partial Once they saw there was an incentive, there was no hesitation to proceed; it may even have 

accelerated the decision to implement the project. Enbridge had no effect on the "efficiency or 
amount" (project scope) 

Partial Overall Enbridge was really helpful, and they were really accessible with information. <Happy 
that> they were able to get more efficient boilers and says it has noticeably lowered gas bills. 

Partial Overall program, Enbridge and Union help with business planning every year. Bosses ask if 
Enbridge is involved and what incentives, quarterly workshops are useful as well. Gets the mind 
thinking of how you reduce your carbon footprint. Union was better but now Enbridge is better. 
Union was more adaptable before the merge. Rep interactions are helpful. 

Partial The end of the day, I don’t think they had much of an effect on the specific system. They had an 
effect on the project itself in that if the incentive dollars weren't there it may have been 
postponed. I just sent my Enbridge rep the estimate, he sent me back what the incentive dollars 
would be and then I sent him the final bill when we were done. 

Partial The incentives were beneficial. But the project would have been done anyways. 
Partial The incentives were likely necessary  to install the <measure>.  Installed because of prior 

incentives received for the <measure> for other properties. The incentives Enbridge offers are 
especially helpful for larger projects such as boiler replacements. 

Partial The technical and financial assistance provided by Enbridge was critical in the installation of the 
project. Although the equipment would have to be replaced anyway since it was at the end of its 
useful life, the incentive provided by Enbridge and the assistance the site had with respect to the 
audit ****************** and calculating savings helped to speed up the process and ensured 
that the project was installed at the earliest and that the installation proceeded smoothly. 

Partial Their tech assistance and financial assistance definitely aided in making a timely decision. Our 
contact at Enbridge was good at ushering us to the correct engineering firm, helping us navigate 
the process, etc. He also facilitated the process very well. 

Partial There was a little delay in the process with Enbridge as their assigned Enbridge contact person 
got replaced during the process. 
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Attribution Dat4. Summarize the program's effect on the timing, efficiency, and amount that you 
installed. 

Partial They are well connected, they can give examples like other industries do, they validate your 
assumptions (energy efficiency and cost). 

Partial They gave us guidance on available technologies, validation on cost savings and energy 
efficiency. Motivation on moving faster to get it installed based on financial incentives. 

Partial We heard Enbridge had a program, we heard we could get 60%-70% money back if we installed. 
So we went forward with <measure> . 

Partial We put all the decisions is the hands of <vendor>. We trusted the <vendor> to work with 
Enbridge to get the cost savings that <vendor> promised us. 

Partial We thank Enbridge a lot, they provide incentives for the financial aspects and technical expertise 
for other areas. Thank you! 

Partial We would have taken longer to get through the process without Enbridge. The consultation and 
incentives helped speed up the process which may have taken up to 2 years longer if we did 
things on our own. 

Partial With the incentive, they were able to do it a couple of years sooner, allowing energy savings in 
shorter term rather than longer term. 

Partial Without Enbridge, respondent would be doing the survey, paying half of it is nice but the results 
are where it counts. Without Enbridge, respondent would try to replace the same number but it 
would take longer. 

Partial the project would have happened either way but Enbridge helped guide the process and speed 
up the completion timeline 

 

Union Custom C&I Programs 

Table 6-14. Timing Verbatim Responses Union Custom C&I programs 
Timing Why do you say that? 
Yes Again, the advice and the incentive from Union take a lot of the risk out. 
Yes Because it takes time for developing the design and biding process 
Yes Because working with Utility Rep helps them calculate business case and get incentives so projects can 

be moved up since they are cheaper. 
Yes Budgets concerns and incentive helped 
Yes Business case was around saving money and needed 2 yrs payback, without incentive it was 5 yrs. 

Incentive produced a 2 yr payback period. No age to report. 
Yes Cost 
Yes Equipment was approaching end of useful life and needed to upgrade but could have put off for 4-5 

years 
Yes Financial help let us get there sooner. 
Yes Financial. The incentive helped us decide to go ahead with it, and to go ahead with it when we did. 
Yes Funding goals would not have been met. 
Yes Helped with payback 
Yes I don't recall just how important Union Gas was in the timing decision. 
Yes I would have let another winter go by because of the costs. I didn't know what the value was of this 

project - it was my first year there. 
Yes Incentive shortened payback period. would have done later based on market forces. 
Yes Incentives help push projects to higher priority. 
Yes Incentives help us with the capital costs with these projects. 
Yes It was expensive, and I don't know that I would have built it without all the incentives. 
Yes It would have required a commitment from management; I am not sure if we would have gotten that 

commitment. 
Yes Just because of the opportunity with the incentive; it was available, and it made this <measure> more 

affordable. 
Yes Lack of financial support will generate a delay in the whole decision making process 
Yes Money helped accelerate when it was done but would have done it. 
Yes Need to do it to operate but would have had to base it more on what the market could return in capital 
Yes No plan of installing the system if not for Union's incentive. 
Yes Possible still gone ahead. Maybe would have invested in something else. 
Yes Somewhere between later and never 
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Yes The incentive played a big role in getting the project moving, if not the decision would have had to wait 
at least another couple of years. 

Yes The incentive was a key driver in the decision making process 
Yes The incentive. When you know it's there, that's a good reason to move forward. 
Yes The project would not have been installed if not for the incentive from Union. 
Yes Timing-wise, having the electricians available. If it's one item on to-do list as opposed to something we 

prioritized (because of the incentive) 
Yes We might have revisited this project to save energy 
Yes We needed to make sure in the early stages that this project was viable. We worked with Union from the 

beginning to make sure the <measure> would meet our needs. Without Union's help, this whole project 
would have taken longer. 

Yes We would have had to wait for operating costs to pay for it. 
Yes We would need more time to work around the financial aspect of the project to pursue it 
Yes Without the prior good experience, this was a non-starter. 
Yes Working with Union for other projects and learning about the incentives from the Utility rep ****** 

helped them see how we could save money by undertaking energy efficiency projects like this one. As 
for incentives, some had a bonus if you did it in a certain time. So there was a rush to get it done quickly 
and push things through after the projects were identified. 

Yes Would have waited or not installed anything at all 
Yes cost, most of our decision revolves around the financial aspect of the project 
Yes incentives help justify the payback period, start getting the savings sooner 
Yes later to never, Union helped support case 
Yes the ROI was not there without the incentives 
Yes there were other projects with higher priority and which were more financially feasible than this project 
No "The evolution of what we were doing with this greenhouse (and our company) required it. Ten years 

ago, nobody had <this measure>. Now it is commonplace. So we had to do what we did, when we did, 
to provide the most stable growth environment for our crops in order to stay competitive." 

No "We were looking to grow the business, and the timing was good. We wanted to build before prices rose 
much further." 

No Aside from the incentive, which was nice but not essential, Union had no involvement in the greenhouse 
construction. 

No At end of life; we needed to replace them, and the incentives made that possible. 
No Because the timing was a business decision unaffected by Union. 
No Because we were going to do it or not do it. We were not going to hold it on the project off because of 

Union. 
No Facility was expanding and required <measure> regardless 
No Funding was coupled with <an external grant> 
No Generally based on available time, equipment lead times. We plan based on market. 
No I don't think Union Gas had any time constraint on us. 
No I need to be able to maintain a stable growth environment for my crops. I want to make sure heat is 

used only where it is needed. 
No I needed to address the <issue solved> before it became a problem. 
No I run my business based on what I need and what I have; if Union Gas has a program that I fit into, that 

is great, but it is not what drives my decisions. We're looking at <small> incentive on a <large> 
investment. 

No It was a new construction project. If they did not install it at that time, it would have been retrofitted 
later or might not have been feasible. 

No It's a new construction facility, and the measure would have to be installed at the same time as the rest 
of the project was getting completed. 

No Management already decided to go through with the project with incentive or not. Incentive was a very 
small portion of project cost. 

No Needed to complete renovations regardless of incentives 
No New facility was being built regardless 
No Project was bigger than just the incentives 
No Project was bigger than the incentives 
No Project was larger than the incentives offered 
No Same as other project. Production requirements demanded it. 
No The boiler needed to be installed anyway, since it was old 
No The company already identified that we wanted to install <the measures> regardless of incentives. 
No The money was good, but the Union Gas incentives did not influence the timing. The timing was driven 

by product demand. There had been some delays due to waiting longer than expected for a permit and 
some delays in construction. 
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No The system needed to be installed at the time it was because the building was new construction. It 
would not have been possible to install at another time otherwise. 

No The timing was right, with the other construction work going on we were a little disrupted anyway. 
No This project was a test case to learn about Union's program processes for future projects. 
No Union gas had zero to do with it. We would have installed it anyway. 
No Union had nothing to do with this project. 
No We had to do this work in 2018 as a result of capital improvements funding cycle. 
No We have been installed <the measures> throughout <buildings> since 2012. 
No We needed a boiler in the new <building>. 
No We needed to install these <measures> for crop survival. 
No We wanted to get this project done while we were doing other upgrades as well. We had to push Union 

to move faster with everything to get it done when we wanted it. 
No We were already redoing the HVAC in this building, so with that installation taking place and having the 

contractors come in and do it anyway, it was a perfect opportunity to install a new <measure>. 
No We were building the new <building>; it was the obvious time to install the <measure>. 
No We were constrained by the seasons, availability of contractors, etc. We had to install them when those 

factors allowed. 
No With all the construction we were doing at the site, the timing was right. 
No With the data that come from having the new equipment at our other locations, we knew that there 

would be operational savings anyway. 
No Would have installed it either way 
No Yearly budget, we were thinking about it before and the incentive was a nice bonus. 
No project needed to be done no matter what, project was bigger than the incentives 
No saw the need of the system at that particular time 
No upgrades had to be done anyways 

 

Table 6-15. Efficiency Verbatim Responses for Union Custom C&I programs 
Efficiency Why do you say that? 
Yes Cost 
Yes Enabled us to implement it and would not have done something else such as <alternative approach> or 

******************* 
Yes Financial. 
Yes I would have needed Union Gas to tell me what was a more efficient system. 
Yes Incentive was important, but I think there's really only one type of product. You either do it, or you don't 

do it. 
Yes It is expensive to do this stuff and <utility rep> helps us get the calculations to understand how this will 

improve our business and also helps us get the incentives 
Yes It was economical to install <the measure>. 
Yes It would have been cheaper; without the incentive, management would likely decide to go with a less 

expensive option, or stick with the existing boilers until they died. 
Yes It would not have changed anything.  The system was designed around our operating requirements. 
Yes Purchase cost. The burner alone can cost over $***** 
Yes The <measure> would not have been installed if not for Union, but the <measure> that have been 

installed now are top-of -the line and the best. 
Yes The cost. I could not afford the high-efficiency boiler on my own. 
Yes The incentive helped pay for a more efficient system. 
Yes The incentive let us buy <a better measure> for about the same cost to us; it was a no-brainer. 
Yes The incentives allowed us to use better ******* systems, which contribute to efficiency. 
Yes Union helped justify the case 
Yes Union's technical expertise helped select the best <measure 1>. Less advanced for <measure 2> 
Yes When we knew about the incentive, bang t 
Yes Without the incentive we would have installed a less advanced system. 
Yes Without the incentive, we might not have been able to afford the <measure> we put in. 
Yes Would have kept old system running. New system needed to be inline with <company> standard and 

regulatory compliant. 
Yes incentives help get the best of the best, without the incentives product would have been lesser quality 
No <We know what we> wanted to install. We used an exact same system that we used before. 
No <We> prioritizes projects that can get better ROI and rebates. 
No <measure> is standardized across the site 



 

 
 

DNV GL Energy Insights USA, Inc.  Page 61 

 

No Chose the equipment and efficiency based on status quo among neighbors and contractors advice. We 
wanted to be sure that the equipment was commonly being used in the area to ensure the equipment 
would be easily serviceable and there would be spare parts. 

No Design requirements as approved by the engineer 
No Due to the fact that we have ********** experts at that building everyday, we knew exactly what we 

needed to <implement in> the building. 
No Engineering firm/Vendor advised the change and there was no viable alternative so we would have 

implemented it nonetheless 
No Equipment was predetermined regardless of incentives. 
No Had similar boilers in other parts of facility. Also selected boilers before learned Union Gas incentives 

would be available 
No I had to do the entire job to protect my crops. 
No No standard in facility, contractor just matched <size> that was already <there>. I wish we would have 

had better engineering estimates for this because we probably could have gone <more efficient>. 
No Plant requirements 
No Same because would have installed it regardless. 
No The <measure> is really an all-or-nothing job. There is no point to doing less than the complete area. 
No The equipment was already decided upon regardless of incentive. 
No The incentive came about after the purchase order was made. 
No The vendors designed the system to meet the needs of the building and to be efficient. We would have 

installed the right equipment regardless of Union 
No There is no alternative to what was installed. 
No Union did not help select equipment. 
No Union didn't have an effect on their decision-making because this project was a test case to learn about 

Union's program for future projects. 
No Union had no bearing on this decision. 
No Union had no impact on the selection of materials. That was all proposed by the contractor. 
No Union helped absorb the cost of what we wanted, which certainly helps. They were helpful in working with 

us to do calculations and stuff, but we looked at other projects and had an idea of what we wanted. 
No Wanted to be more efficiency and would have done regardless 
No We decided early on that we wanted the highest <measure> value we could find. 
No We did not have a lot of options for the controls. 
No We might have delayed the project later until funding was available to install the specific equipment the 

consulting firm recommended 
No We needed to install what we installed to keep the **** ***. 
No We would have installed the same type of ***** system. The project was mainly driven by the needs of 

the building occupants. 
No We would have selected the right equipment for the job but it may have taken longer to get approved. 
No Whatever <vendor> would have recommended. R Value was same as in the past. R Value. 
No Would opt for the best and higher efficient option 
No any opportunity to save energy, we will take 
No equipment needed to meet specifications given by the design firm 
No project needed to meet certain specifications and was getting done anyways 
No project was larger than the incentives offered 
No the <measure> simply needed to meet the required specification and efficiency is not considered 

Table 6-16. Quantity Verbatim Responses for Union Custom C&I programs 
Quantity Dat3a_O. Why do you say that? 
Yes Again, it came down to costs. I'd have had to make do with a smaller, less efficient boiler without the 

incentives. 
Yes Eventually would have installed the same system. If we would have installed the <measure>, it would 

have saved less ****. 
Yes For the <measure> it was mainly the incentive. And I should mention that Union Gas brought the 

equipment to our attention, thinking that it might be of value to us, and they helped us run the ROI. For 
this measure, Union was pretty crucial to our decision to proceed. 

Yes That recommendation came from <vendor>, so I'm not sure. 
Yes The cost. 
Yes Union helped quantify savings 
Yes We have ** boilers providing heat to this <building>; we likely would only have done ** without the 

incentives from Union. 
Yes We may very well have stuck with the existing boilers, since they had enough capacity to maintain our 
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Quantity Dat3a_O. Why do you say that? 
operations. 

Yes We might have chosen to add less <measure> to some of the internal spaces, but I don't really know. 
Yes We would have gone for all the necessary components of a <measure> but not with this system as It is 

costly plus a new venture and It was something which was not a dire need as It is something new 
Yes less <of the measure> would have been <implemented> since business case is harder to make 
Yes the ROI was not there for the project without the incentives 
No ************** 
No ***************** 
No Already working on conversion and wanted to replaced entire building's set of <measures>. 
No Business need; our process requires a specific output. Anything less, we can't optimize our crops; 

anything more is wasted. 
No Capacity would have been the same; it's based on our business needs. 
No Design requirements 
No Equipment needed to meet minimum specifications 
No I didn't even consider <doing> only part of my ****** system; that just makes no sense to me. 
No Similar boilers to what we are using elsewhere in our facility, also made decision about boilers before the 

Union Gas rep got back to us about qualifying for the incentives 
No The installed boiler suits the requirements of the site 
No The size is dictated by what is available and how much heat there is ************. This also maximizes 

our rebates. Since we did the most efficient <measure>, the rebate is covering up to 3/4 of the cost. 
No The system was constrained by the size of the room, so it would've been the same either way. 
No They didn't have any impact on this design. 
No Union didn't affect the capacity; the boiler system was designed to meet our business requirements. 
No Union didn't have an effect on their decision-making because this project was a test case to learn about 

Union's program for future projects. 
No We are getting a great deal on the ****** gas, and we buy what we need. 
No We chose the specific equipment based on what our neighbors and others in the community had. We 

would have likely installed the same equipment without Union 
No We had to install the <measure> we installed; the project would have been same scope without the 

incentive, which was just a nice surprise. 
No We planned to cover the maximum possible area even before figuring out how much the incentive was. 
No We submit an application for however many we need to replace. 
No We wanted to make sure we saved as much gas as possible 
No We were targeting all of the <measures opportunities>. 
No We would have gone for the best efficient option even though it might get done later on due to lack of 

financial support 
No equipment needed to meet specifications given by the design firm 
No project was larger than the incentives offered 
No the <# measure> were in most need of replacement and would be replaced anyways 

 

Table 6-17. Dat4 Verbatim Responses for Union Custom C&I programs 
Attribution Please summarize <the utility’s> effect on the timing, efficiency and amount of that you 

installed 
Full "The incentives had a distinctly positive effect; w/out the incentives we probably couldn't have afforded 

many of the energy saving measures we installed." 
Full - Since Union is very active in their area, they always motivate them to such new technologies through 

their incentives and guidance 
Full Combined with <other projects> with incentive. Without the incentive, we would have kept the current 

boiler running for 4/5 years. 
Full For the <measure>  it was mainly the incentive. And I should mention that Union Gas brought the 

equipment to our attention, thinking that it might be of value to us, and they helped us run the ROI. For 
this measure, Union was pretty crucial to our decision to proceed. 

Full Funding for the project was highly dependent on all sources of funding including Union's incentives. 
Without the incentives, we may have not installed the project at all. The project was dependent on 
approval in funding from all of our <#> or so sources. 

Full HVAC had been on our radar but the cost of implementation left a 5 yr payback period. Combined with 
incentives allowed to for 2 yr payback. 

Full Important. Union saying "it makes sense to us" validated the decision. But the incentive was just as 
important. 
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Full Once we established a relationship with our rep, they were able to provide more information and see 
where incentives would apply, it helped us make better decision. 

Full Our prior experience with Union Gas sold us on this project. Without proven support and incentives, we 
would not have installed <the measure>. 

Full Since <Union representative> didn't come in and do the audit, he didn't have an effect on the design or 
ultimate installed <measure>. He drove the process though, and helped me see how easy it was to 
keep going with other <measure> projects after showing me how to do the incentives and paperwork. A 
good relationship with <utility Rep> helped me get the forms completed and look for other projects to 
be done. I became his contact within our organization to help drive other conservation projects at our 
facilities. I even tried to help with the other projects, but the people in charge of them aren't good at 
getting this type of stuff done. 

Full The Union Gas programs are fantastic. They allow growers like us to implement state-of-the-art 
technologies that are otherwise out of our reach. We compete internationally, including 3rd-world 
producers with much lower operating costs;  with these incentives, we can afford technologies that let 
us compete with anybody. 

Full The incentive let us add the <measure>; without it, we'd have had to wait to be able to afford it, and 
we were concerned about our bio-security. 

Full The project was installed only because Union provided the incentive, otherwise it would have never 
happened. 

Full They had a big effect. The incentive covered the higher cost of higher R-value. 
Full Timing of it was perfect because they were considering doing something. Union came to the table and 

study done. We had to show savings. Efficient working with them. 
Full Union Gas had a tremendous impact on our decision making. They helped with numbers in advance, so 

we could see both short-term and long-term savings. The incentives and Union's follow-up support 
definitely helped us make the decisions. Some upgrades would not have been done at all and some 
others would have been done at lower efficiencies. 

Full Union role is integral in getting it done and getting it done properly. It's a leg on the stool. 
Full Union was a good resource for info, so it allowed us to make an efficient decision. The incentive allowed 

us to do the roof upgrade with less risk and more confidence, and it let us do it a little bit earlier than 
we might otherwise have done. 

Full Union was enthusiastic about energy reduction, which pushed the project to be done. The incentives 
made the ROI worth it as well. 

Full Union was instrumental in making sure the energy study for the <measure>  was completed; w/out the 
study, we wouldn't have known about the actual energy savings. And without the incentives we couldn't 
have put in any of the higher-efficiency options. 

Full With Union's incentives we saved a considerable amount of money in fuel, and it's helped the crops 
quite a bit too (especially the curtains.) 

None "Not much effect; we did what we had to do when we had to do it." 
None "They validated the project, and right up front they made sure our gas supply would be adequate, but 

the design was set without their involvement." 
None Incentives from Union were a nice bonus but we had already decided to complete the project. 
None No effect, we're going to do what we want to install. 
None No impact from the rebates. It's always good to have rebates but in the discussions that he and his co-

owners had about the scope and input for this project 99% of the time did not mention the rebates 
None The <business> needed to install the <measure> at the time of the construction of the building. We 

appreciated the incentive but we would have likely pursued to project regardless of Union because we 
had time constraints to meet. 

None The incentive was very helpful; we wouldn't have done anything differently, but it was very helpful. If 
Union Gas had educated us on best practices, that might have helped, but we got no such reliable 
information from them. 

None The incentives were certainly welcome but the project would have been pursued regardless of the 
incentives. 

None Their involvement did not impact our decisions at all in terms of timing, length, or thickness of insulation 
we installed. 

None They helped with other projects and their involvement was appreciated. 
None Union did a great job facilitating the process, however project was so large that the incentives made 

very little difference 
None Union didn't have an effect on their decision-making because this project was a test case to learn about 

Union's program for future projects. 
None Union encouraged us to consider the upgrades and told me about the incentives. Union definitely saved 

us money. 
None Union gas is what turned the company onto CHP technology in the first place. Project was significantly 
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helped by incentives, incentives helped justify the project to upper management 
None Union had little effect on timing and equipment installed. Incentive was a nice bonus 
None Union had zero effect on our project. We're building a $<XX> million facility; the $<1XX,XXX> doesn't 

really change my decisions. Like I said, if they want to give me some money back, that's great, but it 
wasn't a factor in the project. 

None Union turned company onto CHP technology in the first place, project would not have been done without 
Union gas. Also incentives helped in selling the project to management and moving the project through 
the bureaucratic process. 

None Union was not involved with any aspect of this project - no rebates, they didn't help us with the design 
choices, they didn't help us with the size of the system. We can't access any rebates until we can show 
savings can be earned. 

None Union was somewhat helpful but the incentives did not impact the project in a meaningful way. Project 
was happening without Union. 

None Union was very helpful but we were considering the system before they got involved. 
None Union wasn't a consideration at all. They approached me after I'd begun installation, letting me know 

they had incentives available. 
None Union wasn't responding in a timely fashion. We provided Union <info> in March and we didn't hear 

back until late September. <Measure> was installed in early summer but not commissioned until early 
fall. 

None Union worked with us form an incentive viewpoint - we were able to push through the project from a 
cost stand point. 

None Union's effect was making the project more attractive and full scope at the same time due to coupling 
with provincial grant. Would have tried to install every thermostat without it but it helped. 

None Union's help didn't really affect the project timing; I was planning to do what I did, but the incentive 
"sealed the deal." 

None We would have been better prepared after conversation with ****. We needed to quantify our numbers 
before and after. Our Records aren't the best. We're going to think about it going forward but least of 
our thought in the past. **** was up to speed. 

None Working with Union gas was easy as an end user, very helpful. As far as this project goes, we would do 
this project regardless of the incentive but helped with project decision. Reduce energy use is a 
company policy every fiscal year and we set aside money to look at ways to save gas. 

None project would have been done anyways at the same efficiency and quantity. 
Partial Essentially, once we realized we could save energy and had incentives, we went this way. Without 

incentives, we wouldn't have put the <measures> on there. 
Partial I'm very glad and it was almost unexpected to get this much help from Union. <Utility Rep> is a very 

helpful contact at Union and helps us maximize the amount of projects we are able to do. 
Partial My area rep was awesome in promoting the incentives. ******* listens and takes advantage of what is 

recommended. The Union reps were excellent to deal with. Union accelerated the timing, but did not 
have an effect on the number <of measure>. 

Partial Overall impact on project was that we would've gone ahead regardless with size and efficiency, because 
we have the long term margins in mind so we reduce energy usage when feasible and also since we had 
to redo the HVAC anyway. Rebate has not so much on the immediate decision making for the project, 
but it did make the project appear much more feasible to the people who are actually signing off on the 
purchasing. The money we save is actually going into <measures> at the same store, <measures> that 
are much more efficient. 

Partial Same as the greenhouse roof. From Union we got advice, guidance, and of course the incentive; from 
the baseline study on to the end of the project, Union's support is very valuable. 

Partial The effect on the project was the amount of insulation on the pipes, and the amount of areas that we 
did insulation on. They also helped with the location of the equipment so energy wasn't wasted by 
traveling through more lengths of pipes. The incentives increased the ability to pass this project with 
upper management because the incentives helped to reduce the payback time. 

Partial The incentive allowed us to tap into top-level gear and build a super-efficient system (both in terms of 
gas savings and operational efficiencies. 

Partial The incentive let us get a more efficient boiler than we could otherwise afford, but otherwise Union 
didn't really have any effect on the boiler project. 

Partial Their incentives are factors in the business decisions we make; our ROI calculations include the 
incentives. It didn't make sense to build a new greenhouse now, and add in these energy-efficiency 
elements later, so Union didn't really have much effect on the timing of the project. And aside from the 
curtains, they didn't have much effect on the materials or design either. 

Partial Union Gas helped me out quite a bit determining the efficiency and understanding more about natural 
gas. But they did not have an impact on the timing of the project. 

Partial Union assisted on everything - they gave us estimated savings in our operations and with incentives. 
The time of year helped too, ************* when this was approved and getting colder. From a design 
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point they didn't help, but from a consultation point, they helped. They helped us explore every type of 
project that would save us gas, and money. Their expertise really helped us with or without the 
incentives - the incentives was the icing on top, but also pushed this project forward. Working with 
Union greatly improved the chance of getting any gas saving project approved. 

Partial Union gas incentives are necessary to complete these projects, they likely wouldn't be done without the 
incentives. Process is quick and helpful as well. "If we didn’t have union gas incentives, we would likely 
only do one out of <#> projects" 

Partial Union gave us another set of eyes that confirmed that the change would save natural gas. The financial 
incentive and "feel good effect" gave us the confidence to implement it sooner. 

Partial Union had an important impact on the <measure>. The incentive, their consulting along the way, just 
having them look at the plan and say it made sense to them. That validation was important to us. 

Partial Union incentives allow them to pursue more projects and get approvals more easily due to better ROI. 
Partial Union is quick to get back to us with incentive money, faster than we can send it application material 

and we appreciate working with them. 
Partial Union played an important role in the whole project by providing technical guidance and also providing 

funding & incentives. 
Partial Union's incentives allowed me to buy thicker insulation than I'd budgeted. 
Partial Union's incentives helped make the upgrades to the system a higher priority project to pursue. 

Typically, projects with higher than 15% ROI or less than 4 years of payback are preferred projects. The 
incentives offered increased the likeliness and timeliness of project completion. Although most technical 
assistance was from the vendor, Union was helpful in determining incentives and financials. 

Partial Union's involvement helped us move to the next level; the incentives and their advice early on helped us 
get to the next level, efficiency-wise. 

Partial Utility Rep was reaching out more frequently to the <facility>, handful of phone calls and emails. They 
helped us along. Could have invested in something else but savings calcs helped push it. 

Partial We would have installed the same equipment, although maybe less <measure>. We would have waited 
to install the full amount of <measure> if there was no incentive. 

Partial With the incentives, we were able to get started on the project and move ahead. We took full advantage 
of Union Gas help, including working with them in the beginning to make sure the <measure> would 
meet our supply needs. 

Partial the biggest effect was the timing, we were able to do the project sooner with their help (incentives). 

 

Union Large Volume 

Table 6-18. Timing Verbatim Responses for Union Large Volume 
Timing  Dat1a_O. Why do you say that? 
Yes Normally the <number> of <measures> is constrained by how much <money> we have in our 

maintenance budget minus <money> held in reserve in case a failed <measures>. The incentive allows 
us to replace or clean more <measures> than we otherwise would. 

Yes They probably would have done the same <measure> due to "company standards" but it might be a 
tougher sale to the absence of the incentives. I 

No Do not believe the size could have been reduced due to technical reasons 
No Efficiency savings was a big driver of the cost savings since we use a lot of energy at the facility for 

******** 
No If the incentives had not been available and we had done the project, it would have been the same 

efficiency 
No Incentive and energy savings was "nice" but it didn't drop the project cost in half. We still had to pay 

***** just for the install and incurred most of the project costs themselves.  "It's still nice to show 
you're going down the path of "green" energy reduction but it's not like [the incentives] were ***% of 
the funding." 

No See previous response about incentives not impacting project. The incentives did not influence the size 
or scope of the project. 

No Since there was a limited window of opportunity to do the <measure> when the facility was shut down, 
we decided to <do all measures> when we had the opportunity. 

No The direct access fund is less than *** percent of total $****** project cost 
No The incentives did not impact the project decision-making.  The decisions about the size of the project 

were made before the incentives came into play 
No The project selected the technology independent of the energy savings and the energy savings was a 

side benefit of the technology we had already selected. 
No We needed "something that works."  The duty requirements for the <measure> were scoped into the 
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spec. As noted this is a very specialized <measure> design, almost proprietary technology that only a 
very firm vendors can offer. ************************************** 

No We probably would have done the *** upgrade anyway, but we use the <money> from the Direct 
Access Fund and put it into our O&M fund for fixing <maintenance issues> and other EE funding 

No We use a lot of energy in ****** and so the energy savings benefits are large enough so we would go 
forward with projects even if the incentives had not been available. 

No We would have installed the same <measures> based on our own internal research. Union did validate 
our project plan, including <measure> selection, though. 

 

Table 6-19. Efficiency Verbatim Responses for Union Large Volume 
Efficiency Dat2a_O. Why do you say that? 
Yes Normally the <number> of <measures> is constrained by how much <money> we have in our 

maintenance budget minus <money> held in reserve in case a failed <measures>. The incentive allows 
us to replace or clean more <measures> than we otherwise would. 

Yes They probably would have done the same <measure> due to "company standards" but it might be a 
tougher sale to the absence of the incentives. I 

No Do not believe the size could have been reduced due to technical reasons 
No Efficiency savings was a big driver of the cost savings since we use a lot of energy at the facility for 

******** 
No If the incentives had not been available and we had done the project, it would have been the same 

efficiency 
No Incentive and energy savings was "nice" but it didn't drop the project cost in half. We still had to pay 

***** just for the install and incurred most of the project costs themselves.  "It's still nice to show 
you're going down the path of "green" energy reduction but it's not like [the incentives] were ***% of 
the funding." 

No See previous response about incentives not impacting project. The incentives did not influence the size 
or scope of the project. 

No Since there was a limited window of opportunity to do the <measure> when the facility was shut down, 
we decided to <do all measures> when we had the opportunity. 

No The direct access fund is less than *** percent of total $****** project cost 
No The incentives did not impact the project decision making.  The decisions about the size of the project 

were made before the incentives came into play 
No The project selected the technology independent of the energy savings and the energy savings was a 

side benefit of the technology we had already selected. 
No We needed "something that works."  The duty requirements for the <measure> were scoped into the 

spec. As noted this is a very specialized <measure> design, almost proprietary technology that only a 
very firm vendors can offer. ************************************** 

No We probably would have done the *** upgrade anyway, but we use the <money> from the Direct 
Access Fund and put it into our O&M fund for fixing <maintenance issues> and other EE funding 

No We use a lot of energy in ****** and so the energy savings benefits are large enough so we would go 
forward with projects even if the incentives had not been available. 

No We would have installed the same <measures> based on our own internal research. Union did validate 
our project plan, including <measure> selection, though. 

 

Table 6-20. Quantity Verbatim Responses for Union Large Volume 
Quantity Dat3a_O. Why do you say that? 
Yes We might be replacing fewer steam traps and spacing the replacements out more, without Union verifying 

that it really makes sense to do it the way we are now. 
Yes Without the funding they only would have replaced "bad actor" steam traps or steam traps otherwise  

noticed by operations staff as having issues. 
No It was the right amount ***** for those sections that needed it 
No The funding does make it easier.  "The funding is there and so it provides an extra incentive for us to do 

this." <I do not know if these steam trap replacements were occurring before we became involved with 
the Direct Access Program because that was before my time (2014)> 

No We had already done some spot patching and kept finding new leaks and so figured might as well do the 
whole <measure>. <Our> VP of HR was a former maintenance guy and had told **** that it was 
unacceptable that ******.  "You just have to get whatever <money> is required to fix it." 

No We had already submitted the <measure> project for corporate approval 
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No We have to have the same level of unit in the area as was there before. 
No Without the incentives we still would eventually have replaced all  the leaking steam traps due to 

concerns about inefficiency (lost steam) and icicle buildup.  The incentives just accelerated the 
replacement 

 

Table 6-21. Dat4 Verbatim Responses for Union Large Volume 

Attribution 
Dat4. Summarize the program's effect on the timing, efficiency, and amount that you 
installed. 

Full Without the incentives, the project wouldn't have been done. 
None $******** project and only $******** of it was incentives.  It was going to get done anyway. For this 

project in particular, the timing to do it was independent and The timing is more dictated by the 
maintenance schedule. You do the maintenance when it's required. You take the opportunity when you 
have other maintenance that is due. So in this case we would have to disassemble the turbine anyway 
for maintenance reasons. So instead of doing this and then reassembling the turbines with the old 
parts, we decided to use this window of opportunity to disassemble it and then reassemble it with new 
parts. Since it coincided with our normal maintenance schedule, no additional time was lost with the 
upgrade.  Also the project economics based on our investment valuation tool would have passed our 
priority test even without the additional incentives. For this project in particular, the timing and the 
decision to do it were independent of the incentive $. We were able to justify the project "on it's own." 
The timing was primarily based on where the units were in their maintenance cycle.  We viewed the 
incentives "almost like a bonus" that reduced the overall cost and therefore increased their ROI for this 
project. 

None In general, the incentives wouldn’t have affected this project. The decision for the projects going 
forward was made before the incentives dollars became available. 

None In this particular case there was very little impact on their decision-making from the incentives. 
However, there were other projects through the program (e.g., maintenance) where the incentives had 
more influence 

None It really didn't impact their project decision making at all.  They typically apply for the incentive 
<payment> after the projects were already approved. Because for these large projects they have to 
plan well in advance. This was also a <large> project so incentives were not consequential. 

None Not to diminish the incentives, but very little effect due to size, scope, and nature . 
None Regardless whether we had the funding or not we would still do this based on the efficiency increases 

and due to the need to replace defective traps. "It would still happen … We would still see the impact of 
the efficiency increases. And the timing wouldn't change." 

None The Direct Access $, it's "nice to have" it's "a little perk at the end of the year." But our average gas 
consumption is about $****** a month so our savings from the project was small compared to the 
amount of gas we consume. It was a nice little cost savings, it was "a small celebration" but it didn't 
impact the cost of the project 

None The incentives didn't really have an impact on this project. The energy savings alone would have driven 
the project and the safety concern was another motivation. 

None The incentives had "no effect" on the likelihood, size, or timing of the *** project. The incentives had 
no influence on this project. They didn't even amount to ***% of the total project cost. 

None The incentives was helpful to get the project approved.  It had been difficult to get it approved in the 
past and it was still difficult to get it approved even with the incentives. <regulations> would have 
driven the main project and then they leveraged the incentives to do the measures. 

None The incentives were a fairly small influence, "kind of an afterthought" since the project had been 
approved before the incentives were factored in. 

None Union was useful through each phase, particularly their support of our review of available technologies. 
We rely on Union to review all of our gas-related projects. Our Direct Access budget and the LVP's 
Aggregate Pool are both a big part of our energy efficiency planning. 

Partial By having the EnerSmart program and the incentives through Direct Access and the pool, they can 
make their energy calcs better, because they have better understanding of the energy savings 
potential and they can make some progress improvements in the purchase price which means that 
energy projects have a better chances of being accepted when competing with other projects. So the 
program does allow them to install energy projects a little bit faster than they otherwise would 

Partial He said that the influence of the program on the kiln project was similar to what it would be for the 
infrared heater - the program accelerates the projects but doesn't impact their likelihood or size. 

Partial It significantly moved the payback so that they did it this year much later. 
Partial On the timing it would be a year later because the incentives moved the project up the priority list for 

capital improvement approval and there would also be a seasonal delay (We would need to do the 
project before the next winter season). But in terms of size the project would not have been smaller . 
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Attribution 
Dat4. Summarize the program's effect on the timing, efficiency, and amount that you 
installed. 
However, if more incentives had been available (without the ***** cap) we might have installed more 
<measures> than we actually did 

Partial The incentives allow us to clean more heat exchangers than we otherwise would.  A side benefit of 
cleaning more heat exchangers also gives us more data on the typical run time/measure life of these 
heat exchangers so we can be more proactive about cleaning in the future or identifying poor 
performing heat exchangers earlier based on this performance data. 

Partial The incentives caused us to do more steam trap replacement sooner than we otherwise would have.  
We also mentioned that the steam trap project was much smaller ********** than the <measure> 
project ********** and so the incentives were a larger proportion of project costs than for the other 
project 

Partial The incentives help them push <measure>.  If more incentive $ had been available they might have 
pushed a bigger project 

Partial The incentives helped with the prioritization of project within our <Capital expense> budget. It also 
helped us justify the project but it didn't change the size or scope of the project or whether it would go 
forward. 

Partial Through their support in helping us demonstrate potential savings realized in maintaining steam traps 
more proactively, Union has confirmed that what we're doing is the right thing. 

Partial With the funding it made more sense to have a vendor come in and do the full steam trap survey of the 
facility. As a result, more steam traps were replaced as well as any issues identified with existing traps.  
The funding had the impact of increasing our steam efficiency by increasing the # of working traps. 
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Appendix E Attribution Results with Additional Statistics 

The results in this section are not applied to calculate savings totals. These results are different aggregations 
of the data that provide additional information to the programs and stakeholders. In the tables, results with 
less than 5 completes or absolute precision (+/-) greater than 20% are not shown, but the categories 
remain in the table to provide context for the results that can be reported.  

The final table in each section has the application domain, Segment, which is the same domain as in the 
body of the report.  Unlike the body of the report, these values are reported with finite population corrected 
(FPC) errors. FPC errors provide a more appropriate estimate of error for applying results onto populations 
that were part of the sample frame, i.e. the 2018 program year.  

Overall ratios in these tables are the sample weighted average and not used in calculating net savings for 
the programs. 

Enbridge Custom C&I Programs 

Table 6-22. Applied Domains with Additional Statistics for Enbridge Custom C&I programs 
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Table 6-23. Targeted Sample Domain for Enbridge Custom C&I programs 

 

Union Custom C&I Programs 

Table 6-24. Applied Domains with Additional Statistics for Union Custom C&I programs 
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Table 6-25. Targeted Sample Domain for Union Custom C&I programs 

 

Union Large Volume 

Table 6-26. Applied Domains with Additional Statistics for Union Large Volume  
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Appendix F EGD Commercial and Multi-Residential Vendor Attribution 

Evaluation interviews with the Union and Enbridge program teams indicated that the program design for the 
Enbridge Commercial and Multifamily (C&M) segments focuses on working with and influencing vendors who 
in turn influence customers in their DSM project decisions. Since the other programs and segments are 
focused on selling DSM directly to customers, not through influencing vendors, it was decided in consultation 
with the EAC to focus vendor survey resources on designing an approach specific to the Enbridge C&M 
program. 

The FR participant interviews included a series of framing questions that served to help respondents think 
through the decision-making process for their projects. Through the responses to these questions, the 
interview was able to identify projects where a vendor played a role in the decision making. This data was 
collected for each program and was used to trigger vendor interviews for the Enbridge C&M segments.  

Across all programs and segments, vendors play a role in the decision making for most projects. This 
indicates that there could be opportunity for programs to increase net savings through proactively working 
with vendors as is the case with the Enbridge C&M segment’s program strategy. 

Table 6-27 shows that nearly all participants in the Union C&I program indicated that a vendor was involved 
in their decision making on the project.  

Table 6-27. Vendor Interview Trigger for Union Custom C&I programs 

 

Table 6-28 shows that most projects in the Union Large Volume program indicated that a vendor was 
involved in their decision making on the project. 

Table 6-28. Vendor Interview Trigger for Union Large Volume Program 
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Table 6-29 shows that most projects in the Enbridge Industrial Segment indicated that a vendor was 
involved in their decision making on the project. 

Table 6-29. Vendor Interviews for Enbridge Custom Industrial Segment 

 

Table 6-30 shows that of nearly all measures in the Enbridge C&M segments had vendor involvement in 
project decision making. 

Table 6-30. Vendor Interviews for Enbridge Custom C&I programs 

 

Table 6-31 shows that vendor attribution increased attribution by 7% for the Enbridge Commercial segment 
and by 22% for the Enbridge Multifamily segment. The results indicate that Enbridge is affecting vendor 
recommendations and that customers, particularly in the multifamily segment, rely on vendor involvement 
in making equipment and maintenance decisions. 
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Table 6-31. Free ridership based attribution with and without vendors for Enbridge C&M 
segments 
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Appendix G Sensitivity Analysis 

Four sensitivity analyses were performed to assess the influence of DNV GL assumptions in the participant 
FR scoring method. These scores are not intended for application in determining program net savings. The 
four sensitivity tests are: 

1. Using an assumption of 2 years rather than 4 years for when the acceleration period is equivalent to 
a “never would have implemented” response (100% FR based attribution). Mathematically, this 
increases attribution for Industrial, Ag and Large Volume projects, and helps inform us how much 
the assumption matters. 

2. Using an assumption of 4 years rather than 2 years when the acceleration period is equivalent to a 
“never would have implemented” response (100% FR based attribution) for all measures. 
Mathematically, this decreases attribution for commercial and multifamily projects, and helps inform 
us how much the assumption matters. 

3. Giving 100% FR based attribution to programs for customers who say they would have done a 
different efficiency than what they did, rather than FR based attribution that ranges from partial to 
full based on a later response. Mathematically, this increases attribution, and informs us how much 
the assumption matters. 

4. Compare results using the life cycle net savings (LCNS) scoring method and the first year net 
savings (Y1NS) scoring method. This will test the sensitivity of results to the combined effect of 
measure life weighting of results (CCM rather than m3) and the different treatment of acceleration 
period savings. 

Across utilities and programs, the high-level findings from each test are: 

1. Test 1 indicates that changing the “never would have implemented” assumption from 4 to 2 years 
would have a significant effect on both utilities’ industrial segments, suggesting that we should 
include future research to verify the assumed planning horizon for these projects.  

2. Test 2 indicates that changing the “never would have implemented” assumption from 2 to 4 years 
would have a significant effect on Enbridge commercial and multi-residential projects, suggesting 
that we should include future research to verify the assumed planning horizon for these projects.  

3. Test 3 indicates that the specific scoring of the efficiency question has relatively little effect on any 
segment. This may argue for using a simplified approach in future net-to-gross research in order to 
reduce survey length. 

4. Test 4 shows a large effect for most segments. The primary difference in the approaches is the 
incorporation of measure life both in the weighting of results and the individual measure free 
ridership score. As long as the program metrics are based on CCM savings, this finding indicates that 
the evaluation should continue to use the current Lifecycle Net Savings method as it should provide 
a more appropriate estimate of free ridership based attribution for cumulative savings. 
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In the following tables, the first column (standard approach, vendor) is the official free ridership based 
attribution that corresponds to the body of the report, shown here at the segment level.  To ascertain the 
results of the sensitivity analysis using the tables in this appendix, the reader should compare blue columns 
(standard approach, vendor and the four sensitivity tests) to the green column (standard approach, no 
vendor): 

 The first column (standard approach, vendor) to the second column (standard approach, no vendor), 
to show the effect of including the results of the vendor survey. 

 The second column (standard approach, no vendor) to the final four columns (Test #1, Test #2, Test 
#2, and Test #4) to show the effect of the sensitivity analysis. 

Table 6-32 shows the results of the sensitivity analysis by sector for the Enbridge Custom C&I programs. 
None of the sensitivity tests produced a result that is statistically different from the “standard, no vendor” 
result (at 90% confidence).  

All segments showed some sensitivity (8-9%) to the timing assumption for what constitutes an equivalent to 
“never” response (Tests #1 and #2). This is shown as an increase in the FR based attribution on test #1 vs 
standard for industrial and as a decrease on test #2 for commercial and multifamily segments. This indicates 
that across all segments a significant portion of participants indicated acceleration of between 2-4 years. 

Test #3, which removes baseline from the efficiency scoring by giving 100% credit for any project where the 
customer would have done a different efficiency from what they did, increases the FR based attribution by 
less than three percent. None of the segment scores was particularly sensitive to this assumption. 

The biggest difference at the overall level (7%) among the scores is test #4, using the LCNS scoring vs. the 
Y1NS method. The Y1NS approach does not incorporate measure life and thus gives a higher score for 
acceleration if a program is made up of measures with EULs significantly longer than 4 years.  The multi-
family segment was the most affected by this comparison. 

Table 6-32. Sensitivity Analysis for Enbridge Custom C&I programs 

 

Table 6-33 shows the results of the sensitivity analysis by sector for the Union Custom C&I programs. None 
of the sensitivity tests produced a result that is statistically different from the “standard, no vendor” result 
(at 90% confidence).  
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The results show that changing the “never” threshold in the timing scoring to two years from four years for 
the Industrial and Ag sectors (Test #1) produces a 5 percent change overall, driven primarily by industrial 
projects, which had an increase of 8%.  Changing the “never” threshold to four years from two years for the 
Commercial and MF sectors (Test #2) had no effect 

Test #3, which removes baseline from the efficiency scoring by giving 100% credit for any project where the 
customer would have done a different efficiency from what they did, increases the FR based attribution by 
only three percent. The Agriculture segment is most significantly affected with an increase to FR based 
attribution of 5%, which may in part be due to the many Agriculture projects that represent a bundle of 
measures, each of which was asked about separately in the FR interview. 

The biggest difference at the overall level (7%) among the scores is test #4, using the LCNS scoring vs. the 
Y1NS method. The Y1NS approach does not incorporate measure life and thus gives a higher score for 
acceleration if a program is made up of measures with EULs significantly longer than 4 years.  The Industrial 
segment was most affected by this comparison. 

Table 6-33. Sensitivity Analysis for Union Custom C&I programs 

Table 6-34 shows the results of the sensitivity analysis for Union Large Volume. None of the sensitivity tests 
produced a result that is statistically different from the “standard, no vendor” result (at 90% confidence).  

The results show that the Large Volume score is not particularly sensitive to changes of the assumptions in 
the FR scoring. The largest difference (11%) for Large Volume is using the LCNS scoring vs. the Y1NS 
method. The Y1NS approach does not incorporate measure life and thus gives a higher score for acceleration 
if a program is made up of measures with EULs significantly longer than 4 years.  
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Table 6-34. Sensitivity Analysis for Union Large Volume 
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Appendix H Free ridership Survey Data Quality Control 

This appendix includes summaries of survey responses used to conduct quality control (QC) on the 
scored FR based attribution responses. The QC process involves comparison of scored question 
responses to responses to other questions in the same interview. Interviews with potentially 
conflicting responses are reviewed by the project manager (PM), who reads the entire interview 
before determining if an adjustment to a score is required. The options for adjusting a score include: 

 Drop the measure from the sample – for very muddled responses 
 Replace the inconsistent response with a “Don’t Know” (effectively using the average if it is 

clear that there should be some FR based attribution for the component, but unclear how much) 
 Adjust the flagged score to more accurately reflect the intent of the respondent (employed in 

cases where there is overwhelming evidence of intent; for instance, the open-ended response 
says clearly what the score should be) 

Table 6-35 provides the count of measures adjusted for each utility and whether the adjustment 
increased (Inc) or decreased (Dec) FR based attribution for that measure. In total, 24 out of 274  
FR based attribution scores were adjusted through this process, including 10 measures which were 
dropped. The percent of adjusted scores (9%) is consistent with the prior study.  

Table 6-35. PM quality assurance adjustments 

PM Quality Assurance Status 
Union Enbridge Overall 

Inc Dec Total Inc Dec Total Inc Dec Total 

Total Measures Completed from FR IDIs     112     162     274 

Not Adjusted     105     145     250 

PM
 A

dj
us

tm
en

ts
 f
ro

m
 Q

A Dropped     2     8     10 

Assign DNK 
Attribution, but 
unclear amount. 

Timing 0 0 0 2 0 2 2 0 2 

Efficiency 3 0 3 1 0 1 4 0 4 

Quantity/Size 0 0 0 1 0 1 1 0 1 

Adjust Score 
Attribution Clear 
based on open, 
conflicted with 
scored response 

Timing 0 0 0 1 0 1 1 0 1 

Efficiency 0 0 0 2 2 4 2 2 4 

Quantity/Size 2 0 2 0 0 0 2 0 2 
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Appendix I Key Documents 

Four key documents previously reviewed by the EAC preceded this final report: the scope of work 
which includes details on the methodologies and scoring used, the sample design memo, and the 
interview guides for participants and vendors. 

 

 

Scope of Work

  

FR Sample Design 
Memo.pdf

  

Participant IDI 
Guide

  

Vendor IDI Guide
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 Commercial & Industrial Prescriptive Program NTG 
Verification Report 

This report has been prepared for the OEB. The study, completed by Itron, includes results from Commercial 
& Industrial Prescriptive Program Net to Gross Verification of the Enbridge and Union natural gas DSM 
programs delivered in 2017 and 2018. 
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TERMINOLOGY  

This section defines several key concepts that will be used throughout this report, using the definitions 
from the Ontario DSM Guidelines for spillover and free rider.  

A free rider is “a program participant who would have installed a measure on his or her own initiative even 
without the program.”1 

Free-ridership rate: Ratio of savings claimed from participants that were not influenced by the utility 
program. 

Gross Realization Rate (Gross RR): Adjustment factor used to multiply tracked savings to arrive at verified 
gross savings estimate, or “ex-post” savings estimate; disaggregated by measure type and utility. Each 
gross RR is developed through data collected during the gross impact portion of the C&I Prescriptive 
program verification efforts, which will verify program-achieved gross savings for measures at a sample 
of sites. It is the ratio of the verified gross savings to the tracking estimate of gross savings for installed 
measures, and includes corrections to the numbers of units installed, eligibility criterion (as listed in the 
measure Sub Docs), etc. (as detailed in section 2.2.2 of the workplan in Appendix A).  The Gross RR is 
derived through the participant survey data collection (either via phone or an on-site), which confirms 
that the reported equipment / measure was installed and is currently operational at the facility. 

Gross savings are “the changes in energy consumption and/or demand that result directly from program-
related actions taken by participants in an efficiency program, regardless of why they participated.”2 

In-Depth Interviews (IDIs) are structured interviews administered by evaluation engineers (for gross 
impact verification and SO follow-up data collection) and market researchers/ project analysts (for FR and 
SO data collection) either in person or, more frequently, over the phone. 

Net-to-Gross Ratio (NTGR): Ratio that accounts for effects such as attribution, free riders, and the spillover 
effects (if any); disaggregated by measure type and utility.  

 
1  Ontario Energy Board Demand Side Management Guidelines for Natural Gas Utilities, EB-2008-0346, June 2011, 

Chapter 7.  

2  SEE Action, Energy Efficiency Program Impact Evaluation Guide: Evaluation, Measurement, and Verification 
Working Group, DOE/EE-0829, December 2012. 
https://www4.eere.energy.gov/seeaction/sites/default/files/pdfs/emv_ee_program_impact_guide_1.pdf, page 
xiv 

https://www4.eere.energy.gov/seeaction/sites/default/files/pdfs/emv_ee_program_impact_guide_1.pdf
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Priority Measure Groups: Per the final workplan, the evaluation addressed the top four Priority Measure 
Groups for each utility.  See Appendix A (workplan) for complete details.  

Spillover(SO) “refers to effects of customers that adopt energy efficiency measures because they are 
influenced by a utility’s program-related information and marketing efforts, but do not actually participate 
in the program.”3 We considered both inside and outside, and both like and unlike spillover through this 
project.  

 Inside spillover refers to non-incented measures that were installed within the same facility.4 

 Outside spillover refers to measures for which the customer did not receive an incentive 
adopted in an outside location for a participating customer.5 

 Like spillover refers to non-incented measures of the same type as incented measures.6 

 Unlike spillover refers to non-incented measures of a different type as incented measures.7 

Telephone Supported Engineering Reviews (TSERs) are desk reviews, entailing a phone interview with 
program participants (typically the person(s) most knowledgeable about the measure in question), 
conducted for those projects outside the on-site sample points, to verify measure installation and 
operation.  

Tracked Savings: Gross natural gas savings claimed by each utility (in CCM) for each measure, or “ex-ante” 
savings estimate. 

Verified Savings: Gross natural gas savings by each utility (in CCM) for each measure, verified by the 
evaluation team, or “ex-post” savings estimate. 

Vendors are program trade allies, business partners, service providers, contractors and suppliers who 
work with program participants to implement energy saving measures. 

 
3  Ontario Energy Board Demand Side Management Guidelines for Natural Gas Utilities, EB-2008-0346, June 2011, 

Chapter 7. 

4  Ontario Energy Board Demand Side Management Guidelines for Natural Gas Utilities, EB-2008-0346, June 2011, 
Chapter 7. 

5  Ontario Natural Gas Technical Evaluation Committee (TEC), Request for Proposal: Measurement of Net-to-Gross 
(NTG) Factors for Ontario’s Natural Gas Custom Commercial and Industrial Demand Side Management (DSM) 
Programs, RFP-002-2013 (2), December 2013, Section 2. 

6  NREL, Uniform Methods Project: Methods for Determining Energy Efficiency Savings for Specific Measures, 
December 2014. http://www.nrel.gov/docs/fy14osti/62678.pdf  

7  Ibid 

http://www.nrel.gov/docs/fy14osti/62678.pdf
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+/- or Absolute Precision: If the evaluation were repeated several times selecting samples from the same 
population, 90% of the time the ratio would be within this range of the ratio. 

Confidence interval: The upper bound is defined by the ratio plus the absolute precision. the lower bound 
is defined by the ratio minus the absolute precision. 

Relative Precision is calculated as the absolute precision divided by the ratio itself. By convention, relative 
precisions are the statistic that are targeted in sampling (i.e., 90/10 is a relative precision metric). 

Coefficient of Variation (CV): is a statistical measure of the dispersion of data points in a data series around 
the mean. The coefficient of variation represents the ratio of the standard deviation to the mean. 

Finite population correction (FPC) is a factor that reduces the measured error of samples drawn from small 
populations (less than 300). FPC applies when the ratio is applied to the same population from which the 
sample was drawn.8

 
8  Results from this study with FPC will be applied to the lost revenue calculations for the 2017 program.  Those 

without FPC will be applied to future study year shareholder incentive and lost revenue calculations. 



exe  
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1 EXECUTIVE SUMMARY 
This report has been prepared for the Ontario Energy Board (OEB) and provides the results of the gross 
savings verification and net-to-gross ratios (NTGRs), by Priority Measure Group, for the commercial and 
industrial prescriptive programs in Enbridge Gas Distribution Inc.’s (Enbridge) and Union Gas Limited’s 
(Union) natural gas demand-side management (DSM) portfolio delivered in 2017.  The combined study 
produced gross impact verification, free ridership (FR) and participant spillover (SO) ratios.9  

1.1   EVALUATION OBJECTIVES  

The overall goals of the combined evaluation were to develop: 

 Verified gross and net ratios for a selected set of Priority Measure Group projects (designed to 
meet 90/10 statistical confidence and relative precision levels) from the 2017 prescriptive 
commercial and industrial programs 

 Participant spillover factors applicable to commercial and industrial prescriptive projects, for a 
selected set of Priority Measure Groups, based on projects installed in 2017 

1.2   EVALUATION APPROACH 

At a high level, the gross savings verification and NTG study employed the following methodology: 

 Receive program data and documentation.  

 Design and select the sample.  

 Collect data.  

 Analyze the results.  

 Report the results.  

The methodology selected for the gross impact portion of the study consisted of telephone supported 
engineering reviews (TSERs) and on-site verification visits to aid in calculation of the ex-post gross savings. 
The methodology selected for the NTG evaluation relied on end-user self-report surveys and interviews. 
The end user self-reports were supplemented by interviews with vendors to capture their and the 

 
9  Free-ridership rate: Ratio of savings claimed from participants that were not influenced by the utility program. 
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program’s influence on end-user decision making.  The NTG analysis also considered spillover savings due 
to the programs.  

1.3   RESULTS  

The following section presents the results from gross impact verification and NTG research study for 
Enbridge and Union. Table 1-1 and Table 1-2 show the Enbridge gross verification and NTG results, 
respectively. Itron did not find any participant spillover results for Enbridge or Union.  

The Enbridge results show that the program’s gross savings estimates are accurate and confirm with the 
specifications in the technical reference manual (TRM) and subdocuments (subdocs) describing savings 
calculations.   

TABLE 1-1:  ENBRIDGE GROSS IMPACT RESULTS SUMMARY 

Priority Measure Group Gross Verification 
Realization Rate 

90% Confidence Interval 

(+/-) 
Lower 
Bound 

Upper 
Bound 

Relative 
Precision 

Boilers 100% 0% 100% 100% 0% 

Kitchen Ventilation 103% 3% 100% 106% 3% 

Infrared Heating 103% 6% 97% 109% 6% 

DCV 104% 2% 102% 106% 2% 
 

The NTG results show that the program is influencing installations that represent less than 62% of the 
energy savings reported by the program, with a very minimal influence on the DCV Priority Measure 
Group. 

 

TABLE 1-2:  ENBRIDGE NET-TO-GROSS RESULTS 

Priority Measure Group 
Free 

Ridership 
Rate 

Spillover 
NTGR 90% Confidence Interval Absolute 

Precision 
(w/ FPC) 

(+/-) 

Absolute 
Precision 
(w/o FPC) 

(+/-) 
= [(1-FR) 

+ SO] +/- Lower 
Bound 

Upper 
Bound 

Boilers 70% 0% 30% 20% 10% 50% 17% 21% 

Kitchen Ventilation 38% 0% 62% 24% 38% 86% 24% 26% 
Infrared Heating 89% 0% 11% 9% 2% 20% 9% 10% 

DCV 92% 0% 8% 17% 0% 25% 13% 21% 
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Table 1-3 and Table 1-4 show the Union gross verification and NTG results, respectively. 

The Union results show that the program’s gross savings estimates are accurate and confirm with the 
specifications in the TRM and subdocs describing savings calculations.   

TABLE 1-3:  UNION GROSS IMPACT RESULTS SUMMARY 

Priority Measure Group 
Gross 

Verification 
Realization Rate 

90% Confidence Interval 

(+/-) Lower 
Bound 

Upper 
Bound 

Relative 
Precision 

Boilers 102% 1% 100% 103% 1% 

ERV 100% 1% 99% 100% 1% 

Infrared Heating 103% 3% 99% 106% 3% 

Air Curtains 100% 0% 100% 100% 0% 

The NTG results show that the program is influencing installations that represent less than 50% of the 
energy savings reported by the program, with a very minimal influence on the Infrared Heating Priority 
Measure Group. 

TABLE 1-4: UNION NET-TO-GROSS RESULTS 

Priority Measure 
Group 

Free 
Ridership 

Rate 
Spillover 

NTGR 90% Confidence Interval Absolute 
Precision 
(w/ FPC) 

(+/-) 

Absolute 
Precision 
(w/o FPC) 

(+/-) 

= [(1-FR) 
+ SO] +/- Lower 

Bound 
Upper 
Bound 

Boilers 76% 0% 24% 9% 15% 32% 9% 9% 
ERV 70% 0% 30% 13% 17% 43% 8% 13% 
Infrared Heating 93% 0% 7% 6% 1% 13% 6% 6% 
Air Curtains 50% 0% 50% 22% 29% 72% 19% 24% 

1.4   FINDINGS & RECOMMENDATIONS SUMMARY 

Key findings and recommendations from the study are presented in Table 1-5 below. 

TABLE 1-5: 2017 C&I PRESCRIPTIVE PROGRAM VERIFICATION: FINDINGS & RECOMMENDATIONS 

Finding Recommendation Applicable Entity 

Free-ridership levels for Enbridge ranged 
from 38% to 92% and from 50% to 93% 
for Union. 

 

The utilities should consider evaluating free-ridership 
for the programs annually and consider coupling the 
free-ridership evaluation with process evaluation to 
better understand how the utilities are influencing 
the vendors and their outreach to the end-users. 

Enbridge & Union 
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Finding Recommendation Applicable Entity 

Both utilities had high ex-post gross 
realization rates, implying that the 
utilities are accurately estimating the ex-
ante savings based on the measure sub-
docs and/or the TRM.  

GRRs were close to 100% for all evaluated Priority 
Measure Groups; no action recommended. 

 

Enbridge & Union 

There was no participant spillover for 
either utility.  

 The utilities should work with the vendors to find 
out their protocol on recommending the 
installation of program measures at customers’ 
facilities. This would enable the utilities to better 
understand the influence the programs have on 
the customers’ behavior, especially in the context 
of spillover. 

 The utilities should also consider conducting a 
market study to quantify any nonparticipant 
spillover, contingent on EAC and EC 
consideration.  

Enbridge & Union 

Union could benefit from investing in a 
modern program tracking database with 
document storage capabilities as most of 
the participant and vendor contact 
information had to be extracted by the 
verification team.  

 Digitize and file project documentation for all 
projects as they are completed and paid during 
project closeout. 

 Track contacts associated with projects in the 
program tracking database. 

 Strongly consider investing in relational program 
tracking databases. 

Union; however, it must be 
noted that Union has 
indicated the presence of 
an online tracking database 
for their 2018 programs 

Vendor surveys had very low response 
rates 

 Incentives to complete survey 

 Recommendation for utilities to communicate 
with vendors regarding the importance of this 
evaluation step during future NTG studies 

Enbridge & Union and 
Verification Team 

Participants were generally receptive in 
responding to surveys. The response rate 
for participants was around 50% for the 
first few months. After the first wave of 
customers were contacted, the more 
difficult corporate customers and 
unresponsive customers were attempted 
to be reached. By the end, after many 
attempts and exhausting the sample, the 
overall response rate was about 30% 
overall for participants. 

 Incentives to complete survey 

 Recommendation for Utility to communicate with 
customers about the importance of this 
evaluation steps during future NTG studies 

Enbridge & Union and 
Verification Team 
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2 INTRODUCTION 
This report has been prepared for the Ontario Energy Board (OEB) and provides the results of the gross 
savings verification and net-to-gross ratios (NTGRs), by Priority Measure Group, for the commercial and 
industrial prescriptive programs in Enbridge Gas Distribution Inc.’s (Enbridge) and Union Gas Limited’s 
(Union) natural gas demand-side management (DSM) portfolio delivered in 2017.  The combined study 
produced gross impact verification, free ridership (FR) and participant spillover (SO) ratios.  

2.1   EVALUATION OBJECTIVES  

The overall goals of the combined evaluation were to develop: 

 Verified gross and net ratios for a selected set of Priority Measure Group projects (designed to 
meet 90/10 statistical confidence and relative precision levels) from the 2017 prescriptive 
commercial and industrial programs 

 Participant spillover factors applicable to commercial and industrial prescriptive projects, for a 
selected set of Priority Measure Groups, based on projects installed in 2017 

 

The programs and projects included in each portion of the study are shown in Table 2-1. 

TABLE 2-1:  2017 C&I PRESCRIPTIVE VERIFICATION - GROSS IMPACT, NTG AND SO ACTIVITIES BY PROGRAM 

Utility Scorecard Program Offering Gross 
Impact NTG SO 

Enbridge  
 

Resource 
Acquisition 

Commercial and Industrial 
Prescriptive Offer (including both 
pure and quasi- prescriptive projects) 

   

Union Resource 
Acquisition 

Commercial /Industrial Prescriptive 
Offering (including both pure and 
quasi- prescriptive projects) 

   

2.2   BACKGROUND 

Customers receive an incentive through Enbridge and Union C&I prescriptive programs for installing 
eligible high efficiency pure prescriptive or quasi-prescriptive gas-saving equipment. Prescriptive 
programs offer fixed incentives that offset the cost of installing energy efficient equipment for a set of 
technologies. Due to the general nature of prescriptive programs, it is not uncommon for prescriptive 
programs to remain cost-effective while having higher free-ridership rates. Vendors and distributors also 
receive an incentive through Enbridge and Union C&I prescriptive programs to offset the increased cost 
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of participating in the program. Vendors receive $100 per application while distributors received $50; 
these values are nominal compared to the customer incentives, which range from $100 to $8,500 per unit, 
depending on the measure.  Customer eligibility is dependent on TRM/subdocs requirements as well as 
measure-level technical requirements. Both Enbridge and Union also provide vendors with marketing and 
technical tools to educate them on the high efficiency equipment. 

2.3   EVALUATION APPROACH 

At a high level, the gross savings verification and NTG study employed the following methodology: 

 Receive program data and documentation. The evaluation started with a review of the program 
tracking data, which formed the basis of the sample, and an initial review of the program 
documentation. Once the sample was selected, additional documentation was provided by the 
program to describe the energy efficiency measures and support the tracking savings estimates, 
also called the ex-ante estimates. 

 Design and select the sample. The tracking data was used to design and select a sample for the 
Priority Measure Groups (the top four measure groups contributing to the two programs’ CCM in 
2017). Full documentation and contact information was requested for all sites within the sample. 
The gross impact sample was designed as a subset of the NTG sample. 

 Collect data. Data was collected (via onsites and telephone) to verify the ex-ante energy savings 
and estimate NTG ratios at the Priority Measure Group level. 

 Analyze the results. The collected data was used to verify the gross savings and estimate NTG 
ratios at the Priority Measure Group level. 

 Report the results. The final step was to report the results, presented in Section 4below. 
 

The methodology selected for the gross impact portion of the study consisted of telephone supported 
engineering reviews (TSERs) and on-site verification visits to aid in calculation of the ex-post gross savings. 
Full details of the gross impact methodology can be found in the embedded workplan in Appendix A (Task 
2; pages 2-9 to 2-23). Gross Realization Rate (Gross RR) is the adjustment factor used to multiply tracked 
savings to arrive at verified gross savings estimate, or “ex-post” savings estimate; disaggregated by Priority 
Measure Group and utility. Gross RR is the ratio of the verified gross savings to the tracking estimate of 
gross savings for installed measures, and includes corrections to the numbers of units installed, eligibility 
criterion (as listed in the measure Sub Docs), etc. (as detailed in section 2.2.2 of the embedded workplan 
in Appendix A). This ratio can be applied to the tracking savings to produce verified gross savings within 
the Priority Measure Group. 
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FOR A PRESCRIPTIVE PROJECT: 

𝑉𝑉𝑉𝑉𝑉𝑉𝑉𝑉𝑉𝑉𝑉𝑉𝑉𝑉𝑉𝑉 𝑝𝑝𝑉𝑉𝑝𝑝𝑝𝑝𝑉𝑉𝑝𝑝𝑝𝑝 𝑠𝑠𝑠𝑠𝑠𝑠𝑉𝑉𝑠𝑠𝑠𝑠𝑠𝑠 = 

𝐶𝐶𝐶𝐶𝑠𝑠𝑉𝑉𝐶𝐶𝑉𝑉𝑉𝑉 𝑝𝑝𝑉𝑉𝑝𝑝𝑝𝑝𝑉𝑉𝑝𝑝𝑝𝑝 𝑠𝑠𝑠𝑠𝑠𝑠𝑉𝑉𝑠𝑠𝑠𝑠𝑠𝑠 ×
# 𝑉𝑉𝑉𝑉𝑉𝑉𝑉𝑉𝑉𝑉𝑉𝑉𝑉𝑉𝑉𝑉 𝒆𝒆𝒆𝒆𝒆𝒆𝒆𝒆𝒆𝒆𝒆𝒆𝒆𝒆𝒆𝒆 𝑢𝑢𝑠𝑠𝑉𝑉𝑝𝑝𝑠𝑠

# 𝐶𝐶𝐶𝐶𝑠𝑠𝑉𝑉𝐶𝐶𝑉𝑉𝑉𝑉 𝑢𝑢𝑠𝑠𝑉𝑉𝑝𝑝𝑠𝑠
×
𝑉𝑉𝑉𝑉𝑉𝑉𝑉𝑉𝑉𝑉𝑉𝑉𝑉𝑉𝑉𝑉 𝑝𝑝𝑉𝑉𝑉𝑉𝑠𝑠𝑝𝑝𝑉𝑉 𝑠𝑠𝑠𝑠𝑠𝑠𝑉𝑉𝑠𝑠𝑠𝑠𝑠𝑠 𝑠𝑠𝑠𝑠𝐶𝐶𝑢𝑢𝑉𝑉 𝑉𝑉𝑉𝑉𝑝𝑝𝐶𝐶 𝑠𝑠𝑢𝑢𝑠𝑠𝑉𝑉𝑝𝑝𝑝𝑝

𝐶𝐶𝐶𝐶𝑠𝑠𝑉𝑉𝐶𝐶𝑉𝑉𝑉𝑉 𝑝𝑝𝑉𝑉𝑉𝑉𝑠𝑠𝑝𝑝𝑉𝑉 𝑠𝑠𝑠𝑠𝑠𝑠𝑉𝑉𝑠𝑠𝑠𝑠𝑠𝑠 𝑠𝑠𝑠𝑠𝐶𝐶𝑢𝑢𝑉𝑉
  

FOR A QUASI-PRESCRIPTIVE PROJECT: 

𝑉𝑉𝑉𝑉𝑉𝑉𝑉𝑉𝑉𝑉𝑉𝑉𝑉𝑉𝑉𝑉 𝑝𝑝𝑉𝑉𝑝𝑝𝑝𝑝𝑉𝑉𝑝𝑝𝑝𝑝 𝑠𝑠𝑠𝑠𝑠𝑠𝑉𝑉𝑠𝑠𝑠𝑠𝑠𝑠 = 

Claimed project savings ×
# 𝑉𝑉𝑉𝑉𝑉𝑉𝑉𝑉𝑉𝑉𝑉𝑉𝑉𝑉𝑉𝑉 𝒆𝒆𝒆𝒆𝒆𝒆𝒆𝒆𝒆𝒆𝒆𝒆𝒆𝒆𝒆𝒆 𝑢𝑢𝑠𝑠𝑉𝑉𝑝𝑝𝑠𝑠

# 𝐶𝐶𝐶𝐶𝑠𝑠𝑉𝑉𝐶𝐶𝑉𝑉𝑉𝑉 𝑢𝑢𝑠𝑠𝑉𝑉𝑝𝑝𝑠𝑠
×
𝑉𝑉𝑉𝑉𝑉𝑉𝑉𝑉𝑉𝑉𝑉𝑉𝑉𝑉𝑉𝑉 𝑝𝑝𝑉𝑉𝑉𝑉𝑠𝑠𝑝𝑝𝑉𝑉 𝑠𝑠𝑠𝑠𝑠𝑠𝑉𝑉𝑠𝑠𝑠𝑠𝑠𝑠 𝑉𝑉𝑠𝑠𝑝𝑝𝑉𝑉 𝑉𝑉𝑉𝑉𝑝𝑝𝐶𝐶 𝑠𝑠𝑢𝑢𝑠𝑠𝑉𝑉𝑝𝑝𝑝𝑝

𝐶𝐶𝐶𝐶𝑠𝑠𝑉𝑉𝐶𝐶𝑉𝑉𝑉𝑉 𝑝𝑝𝑉𝑉𝑉𝑉𝑠𝑠𝑝𝑝𝑉𝑉 𝑠𝑠𝑠𝑠𝑠𝑠𝑉𝑉𝑠𝑠𝑠𝑠𝑠𝑠 𝑉𝑉𝑠𝑠𝑝𝑝𝑉𝑉

×
𝑉𝑉𝑉𝑉𝑉𝑉𝑉𝑉𝑉𝑉𝑉𝑉𝑉𝑉𝑉𝑉 𝑞𝑞𝑢𝑢𝑠𝑠𝑠𝑠𝑉𝑉 𝑉𝑉𝑠𝑠𝑝𝑝𝑢𝑢𝑝𝑝
𝐶𝐶𝐶𝐶𝑠𝑠𝑉𝑉𝐶𝐶𝑉𝑉𝑉𝑉 𝑞𝑞𝑢𝑢𝑠𝑠𝑠𝑠𝑉𝑉 𝑉𝑉𝑠𝑠𝑝𝑝𝑢𝑢𝑝𝑝 

 

Gross savings realization rates are then calculated for each measure sampled as follows: 

𝐺𝐺𝑉𝑉𝑝𝑝𝑠𝑠𝑠𝑠 𝑅𝑅𝑅𝑅  =
𝑉𝑉𝑉𝑉𝑉𝑉𝑉𝑉𝑉𝑉𝑉𝑉𝑉𝑉𝑉𝑉 𝑝𝑝𝑉𝑉𝑝𝑝𝑝𝑝𝑉𝑉𝑝𝑝𝑝𝑝 𝑠𝑠𝑠𝑠𝑠𝑠𝑉𝑉𝑠𝑠𝑠𝑠𝑠𝑠
𝐶𝐶𝐶𝐶𝑠𝑠𝑉𝑉𝐶𝐶𝑉𝑉𝑉𝑉 𝑝𝑝𝑉𝑉𝑝𝑝𝑝𝑝𝑉𝑉𝑝𝑝𝑝𝑝 𝑠𝑠𝑠𝑠𝑠𝑠𝑉𝑉𝑠𝑠𝑠𝑠𝑠𝑠

 

The methodology selected for the NTG evaluation relied on end-user self-report surveys and interviews. 
These surveys produce a score based on the participants’ responses to questions pertaining to the 
program’s influence on their decision to install energy efficient equipment. This type of influence, of the 
utility directly on the participant, is called direct influence. These end-user self-reports were 
supplemented by interviews with vendors to capture the utility’s influence on vendor actions when selling 
the equipment. This indirect utility influence cannot be seen by the customer and therefore cannot be 
captured in customer surveys. Again, the surveys produce a score based on the vendors' responses to the 
questions. The NTG analysis also considered participant spillover savings due to the programs. The final 
free-ridership for each project is the minimum of vendor and customer free-ridership scores. The NTG 
analysis also considered participant spillover savings due to the programs, which is added to the 
complement of free ridership to produce the overall net-to-gross ratio. Full details of the NTG 
methodology can be found in the embedded workplan in Appendix A (Task 3; pages 2-23 to 2-36).  This 
ratio can be applied to the verified gross savings to produce net savings within a priority measure group.   

𝑁𝑁𝑁𝑁𝐺𝐺𝑅𝑅 = �1 − min (𝐹𝐹𝑅𝑅𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝 ,𝐹𝐹𝑅𝑅𝑣𝑣𝑣𝑣𝑝𝑝𝑣𝑣𝑣𝑣𝑝𝑝)� + 𝑆𝑆𝑆𝑆 
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3 SAMPLE DISPOSITION
Table 3-1 and Table 3-2 summarize the data collection efforts of both participant and vendor surveys. The 
targeted number of projects, the completed number of projects, the number of unique customers, the 
associated savings, and the vendor surveys are displayed below for each Priority Measure Group. 

TABLE 3-1:  SUMMARY OF ENBRIDGE NTG DATA COLLECTION 

Target Completed 

Priority Measure Group Number of 
Projects 

Number of 
Projects 

Number of 
Unique 

Customers 

Lifecycle 
Verified CCM 

of Survey 
Completes 

Vendor 
Survey 

Completes 

Boilers 31 19 13 4,836,281 0 
Kitchen Ventilation 32 16 11 2,716,072 6 
Infrared Heating 32 12 12 1,123,778 3 
DCV 26 23 4 2,862,741 1 
Total 121 70 40 11,538,872 10 

TABLE 3-2:  SUMMARY OF UNION NTG DATA COLLECTION 

Target Completed 

Priority Measure Group Number of 
Projects 

Number of 
Projects 

Number of 
Unique 

Customers 

Lifecycle 
Verified CCM of 

Survey 
Completes 

Vendor 
Survey 

Completes 

Boilers 44 41 32 12,624,586 5 
ERV 40 45 30 13,754,494 11 
Infrared Heating 43 28 28 4,024,533 5 
Air Curtains 19 13 10 6,614,880 4 
Total 146 127 100 37,018,493 25 
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4 RESULTS 
The outcome of the 2017 C&I Prescriptive Verification project produced verified gross and net ratios for 
the 2017 programs. Section 4.1 below presents the results of this study for Enbridge while Section 4.2 
presents the results for Union.  

4.1   2017 C&I PRESCRIPTIVE VERIFICATION RESULTS – ENBRIDGE 

4.1.1   Enbridge Gross Impact Results 

A summary of the measure specific gross realization rates for Enbridge’s 2017 C&I Prescriptive program is 
provided below. 

TABLE 4-1:  ENBRIDGE GROSS IMPACT RESULTS SUMMARY 

Priority Measure Group Gross Verification 
Realization Rate 

90% Confidence Interval 

(+/-) 
Lower 
Bound 

Upper 
Bound 

Relative 
Precision 

Boilers 100% 0% 100% 100% 0% 

Kitchen Ventilation 103% 3% 100% 106% 3% 

Infrared Heating 103% 6% 97% 109% 6% 

DCV 104% 2% 102% 106% 2% 
 

The gross verification realization rates for Enbridge’s 2017 C&I Prescriptive programs indicate that the 
program’s ex-ante gross savings estimates are accurate and conform with TRM/ subdoc stipulations. The 
measure specific gross impact reports, which present detailed findings for each of the evaluated Priority 
Measure Groups, are presented in Appendix C. The small relative precisions indicate that the verified 
savings for most projects were close to the reported savings.  While there were  a few adjustments, they 
were not large.  

4.1.2   Enbridge NTG Results  

Enbridge NTG Ratios 

Table 4-2 summarizes Enbridge NTG ratios along with confidence interval and absolute precision statistics. 
The free-ridership ratio is 70% for the Boilers measure group, 38% for the Kitchen Ventilation measure 
group, 89% for the Infrared Heating measure group, and 92% for the DCV measure group. Based on the 
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participant IDIs, Itron found no evidence of participant spillover. Therefore, the NTG ratios are 30%, 62%, 
11%, and 8% respectively for Boilers, Kitchen Ventilation, Infrared Heating, and DCV.  

Absolute precisions are calculated with and without finite population correction (FPC).10 The absolute 
precisions with FPC are 17%, 24%, 9%, and 13% respectively for Boilers, Kitchen Ventilation, Infrared 
Heating, and DCV. The absolute precisions without FPC are 21%, 26%, 10%, and 21% respectively for 
Boilers, Kitchen Ventilation, Infrared Heating, and DCV. The absolute precisions of the study were in line 
with the study objectives, but the low NTG ratios resulted in lower than planned relative precisions. While 
the absolute precisions are not always in compliance with the standards set forth for applying ratios to 
produce verified savings in other programs such as the Custom Program Savings Verification (CPSV), the 
results presented here are indicative of program performance based on data collected during the NTG 
interviews.  

The free-ridership rates in the NTG results are the ratio of savings claimed from participants that were not 
influenced by the utility program. NTG ratios are an estimation statistic of the true population net to gross 
value. Unlike the variations seen with the gross realization rates, the variations seen with the NTGRs are 
higher due to the larger ranges of customer responses regarding program influence. For example, the 
variation seen with Infrared Heating Priority Measure Group interview responses is lower than the 
variation of interview responses for other Priority Measure Groups. This indicates that customers 
generally had similar interview responses, where the NTGR for each project remained +/- nine percent 
within the average NTGR value of eleven percent.  

TABLE 4-2:  ENBRIDGE NET-TO-GROSS RESULTS 

Priority Measure Group 
Free 

Ridership 
Rate 

Spillover 
NTGR 90% Confidence Interval Absolute 

Precision 
(w/ FPC) 

(+/-) 

Absolute 
Precision 
(w/o FPC) 

(+/-) 
= [(1-FR) 

+ SO] +/- Lower 
Bound 

Upper 
Bound 

Boilers 70% 0% 30% 20% 10% 50% 17% 21% 

Kitchen Ventilation 38% 0% 62% 24% 38% 86% 24% 26% 
Infrared Heating 89% 0% 11% 9% 2% 20% 9% 10% 

DCV 92% 0% 8% 17% 0% 25% 13% 21% 
 

  

 
10  Results from this study with FPC will be applied to the lost revenue calculations for the 2017 program.  Those 

without FPC will be applied to future study year shareholder incentive and lost revenue calculations.  
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Figure 4-1 displays the results at 90% confidence, meaning that the probability that the true NTGR is within 
the confidence interval range is 90%. 

FIGURE 4-1: ENBRIDGE NET-TO-GROSS RESULTS 

These NTG results are indicative of the program influence on the participants’ decision-making. For 
example, the free-ridership ratio of 70% for the Boilers Priority Measure Group indicates that the program 
is influencing 30% of the energy savings they report.  

Enbridge Vendor Surveys 

The decision to pursue a vendor interview is dependent on participant questions VT1 and VT2, listed 
below. 

Now, I am going to ask you some questions about factors that influenced your decision-making 
process. If you were to allocate 100 points among the various factors that influenced your decision 
to install the equipment you did, how many ‘influence points’ would you give to: 

 VT1. <Vendor> recommendation regarding equipment selection?

─ VT1a. What specific recommendations did <Vendor> provide that influenced your
decision to purchase the equipment? 

 VT2. Price of the equipment
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─ VT2x. I would like to get a sense of your price sensitivity for the equipment. Let’s say 
the project would have cost <20% vendor rebate in dollars> more, would you have still 
done it? What about <40% vendor rebate in dollars>? What about <60% vendor rebate 
in dollars>? <80% vendor rebate in dollars>? <100% vendor rebate in dollars>? 

 

When the sum points of VT1 and VT2 are greater than 50%, given that VT1>0 and/or VT2x is valid 
(participant indicates that the amount more they would spend on the equipment is equal to or less than 
the vendor rebate), then that vendor is given priority to be contacted for an interview. These vendors are 
prioritized by being the first group of vendors to dial, with more allotted calling attempts (6 attempts). 
Participants that allocate VT1+VT2 with less points are also contacted after the high priority vendors are 
contacted. Participant VT1+VT2 scores ranked less than 30% are generally not contacted, unless this 
vendor happens to overlap with a vendor of a different customer with a high score. Please note that any 
participant interviews that were conducted in the last few days of data collection did not warrant enough 
time to schedule vendor interviews. Vendor interviews are scheduled the week after the data collection 
for the participant interview is completed. Also, if the participant NTG ratio was already 1.0, then the 
vendor was not contacted for an interview. The 5 vendors that were not contacted belonged to two boiler 
projects, two kitchen ventilation projects, and an infrared heating project.   

A total of 30 vendor IDIs were attempted and 10 completed, as shown in Table 4-3 below. One vendor 
interview can apply to more than one project. There were five participants that did not purchase the 
program qualifying equipment through a vendor.  

TABLE 4-3:  ENBRIDGE VENDOR SURVEY DATA COLLECTION – COMPLETES 

  # Vendors # Projects 
Completed 10 14 

 

There were five vendors where Itron did not attempt an interview due to varying reasons such as 
participant score being 1.0, or if the VT1+VT2 scores were <30%, or due to the timing of the interview.  

Table 4-4 provides the summary of the data collection disposition of vendor surveys that we could not 
complete.  

TABLE 4-4:  ENBRIDGE VENDOR SURVEY DATA COLLECTION – NOT COMPLETED 

  No Vendor Attempted, Not Completed # 
Vendors in Participant Sample 

Not Attempted # Vendors in 
Participant Sample 

Not Completed 5 20 5 
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Table 4-5 shows the percentage of program savings broken up by the VT1 score, which asks the customer 
to allocate a certain amount of points to the vendor recommendation. Customers representing 2% of 
savings gave the vendor recommendation 100 influence points. Customers representing another 2% of 
savings gave the vendor recommendation between 76-99 influence points. Customers representing 
another 4% of savings gave the vendor between 51-75 influence points. Customers representing another 
64% of savings gave the vendor between 1-50 influence points. Customers representing another 28% of 
savings gave the vendor 0 influence points. 

TABLE 4-5:  PERCENTAGE OF SAVINGS OF ENBRIDGE PROJECTS WITH VENDOR TO PARTICIPANT INFLUENCE 

Level of Influence % Energy Savings Influenced by Vendor 

Fully Influenced (VT1 100%) 2% 

High Influence (VT1 76-99%) 2% 

Moderate Influence (VT1 51-75%) 4% 

Low Influence (VT1 1-50%) 64% 

No Influence (VT1 0%) 28% 
 

Enbridge Spillover 

Based on the participant IDIs, we found no evidence of spillover in the analysis for Enbridge. To determine 
spillover, Itron asked participants to identify projects they installed as a result of their participation in the 
Enbridge prescriptive program. Five customers responded with something that they considered as inside 
spillover, while four customers responded to what they considered was outside spillover. To confirm that 
these were spillover projects, Itron followed up with questions about the installed equipment, such as if 
a rebate was received, what fuel type did the equipment use, and if the equipment was purchased under 
a different program, etc.  Using the results of that activity, Itron confirmed that these projects were not 
spillover because the potential spillover action was either incentivized, performed under another 
Enbridge/Union program, was performed under an electric utility program, or was not influential on the 
customer.  Therefore, we found no evidence of spillover in the analysis for Enbridge. Greater detail on the 
participant responses and subsequent analysis of the spillover battery of question is provided in Appendix 
D.4 of this report.   
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4.2   2017 C&I PRESCRIPTIVE VERIFICATION RESULTS – UNION 

4.2.1   Union Gross Impact Results 

A summary of the measure specific realization rates for Union’s 2017 C&I Prescriptive program is provided 
below. 

TABLE 4-6:  UNION GROSS IMPACT RESULTS SUMMARY 

Priority Measure Group 
Gross 

Verification 
Realization Rate 

90% Confidence Interval 

(+/-) Lower 
Bound 

Upper 
Bound 

Relative 
Precision 

Boilers 102% 1% 100% 103% 1% 

ERV 100% 1% 99% 100% 1% 

Infrared Heating 103% 3% 99% 106% 3% 

Air Curtains 100% 0% 100% 100% 0% 
 

The gross verification realization rates for Union’s 2017 C&I Prescriptive programs indicate that the 
program’s ex-ante gross savings estimates are accurate and conform with TRM/ subdoc stipulations. The 
measure specific gross impact reports, which present detailed findings for each of the evaluated Priority 
Measure Groups, are presented in Appendix D. The small relative precisions indicate that the verified 
savings for most projects were close to the reported savings.  While there were  a few adjustments, they 
were not large. 

4.2.2   Union NTG Results 

Union NTG Ratios 

Table 4-7 summarizes Union NTG ratios along with confidence interval and absolute precision statistics. 
The free-ridership ratio is 76% for Boilers measure group, 70% for the ERV measure group, 93% for the 
Infrared Heating measure group, and 50% for the Air Curtains measure group. Based on the participant 
IDIs, Itron found no evidence of spillover. Therefore, the NTG ratios are 24%, 30%, 7%, and 50% 
respectively for Boilers, ERV, Infrared Heating, and Air Curtains.  

Absolute precisions are calculated with and without FPC.11 The absolute precisions with the FPC are 9%, 
8%, 6%, and 19% respectively for Boilers, ERV, Infrared Heating, and Air Curtains. The absolute precisions 
without the FPC are 9%, 13%, 6%, and 24% respectively for Boilers, ERV, Infrared Heating, and Air Curtains. 

 
11  Results from this study with FPC will be applied to the lost revenue calculations for the 2017 program.  Those 

without FPC will be applied to future study year shareholder incentive and lost revenue calculations.   
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The absolute precisions of the study were in line with the study objectives, but the low NTG ratios resulted 
in lower than planned relative precisions. While the absolute precisions are not always in compliance with 
the standards set forth for applying ratios to produce verified savings in other programs such as the 
Custom Program Savings Verification (CPSV), the results presented here are indicative of program 
performance based on data collected during the NTG interviews. 

The free-ridership rates in the NTG results are the ratio of savings claimed from participants that were not 
influenced by the utility program. NTG ratios are an estimation statistic of the true population net to gross 
value. Unlike the variations seen with the gross realization rates, the variations seen with the NTGR are 
higher due to the larger range of customer responses regarding program influence. For example, the 
variation seen with Infrared Heating Priority Measure Group interview responses is lower than the 
variation of interview responses for other Priority Measure Groups. This indicates that customers 
generally had similar interview responses, where the NTGR for each project remained +/- six percent 
within the average NTGR value of seven percent.  

TABLE 4-7: UNION NET-TO-GROSS RESULTS 

Priority Measure 
Group 

Free 
Ridership 

Rate 
Spillover 

NTGR 90% Confidence Interval Absolute 
Precision 
(w/ FPC) 

(+/-) 

Absolute 
Precision 
(w/o FPC) 

(+/-) 

= [(1-FR) 
+ SO] +/- Lower 

Bound 
Upper 
Bound 

Boilers 76% 0% 24% 9% 15% 32% 9% 9% 
ERV 70% 0% 30% 13% 17% 43% 8% 13% 
Infrared Heating  93% 0% 7% 6% 1% 13% 6% 6% 
Air Curtains 50% 0% 50% 22% 29% 72% 19% 24% 

 

Figure 4-2 displays the results at 90% confidence, meaning that the probability that the true NTGR is within 
the confidence interval range is 90%. 
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FIGURE 4-2: UNION NET-TO-GROSS RESULTS 

 

These NTG results are indicative of the program influence on the participants’ decision-making. For 
example, the free-ridership ratio of 76% for the Boilers Priority Measure Group indicates that the program 
is influencing 24% of the energy savings they report.  

Union Vendor Surveys 

The decision to pursue a vendor interview is dependent on participant questions VT1 and VT2, listed 
below. 

Now, I am going to ask you some questions about factors that influenced your decision-making 
process. If you were to allocate 100 points among the various factors that influenced your decision 
to install the equipment you did, how many ‘influence points’ would you give to: 

 VT1. <Vendor> recommendation regarding equipment selection? 

─ VT1a. What specific recommendations did <Vendor> provide that influenced your 
decision to purchase the equipment? 

 VT2. Price of the equipment 

─ VT2x. I would like to get a sense of your price sensitivity for the equipment. Let’s say 
the project would have cost <20% vendor rebate in dollars> more, would you have still 
done it? What about <40% vendor rebate in dollars>? What about <60% vendor rebate 
in dollars>? <80% vendor rebate in dollars>? <100% vendor rebate in dollars>? 
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When the sum points of VT1 and VT2 are greater than 50%, given that VT1>0 and/or VT2x is valid 
(participant indicates that the amount more they would spend on the equipment is equal to or less than 
the vendor rebate), then that vendor is given priority to be contacted for an interview. These vendors are 
prioritized by being the first group of vendors to dial, with more allotted calling attempts (6 attempts). 
Participants that allocate VT1+VT2 with less points are also contacted after the high priority vendors are 
contacted. Participant VT1+VT2 scores ranked less than 30% are generally not contacted, unless this 
vendor happens to overlap with a vendor of a different customer with a high score. Please note that any 
participant interviews that were conducted in the last few days of data collection did not warrant enough 
time to schedule vendor interviews. Vendor interviews are scheduled the week after the data collection 
for the participant interview is completed. Also, if the participant NTG ratio was already 1.0, then the 
vendor was not contacted for an interview. The 15 vendors that were not contacted belonged to five ERV 
projects, six boiler projects, and four infrared heating projects.   

A total of 79 vendor IDIs were attempted and 25 completed as shown in Table 4-8 below. One vendor 
interview can apply to more than one project. There were five participants that did not purchase the 
program qualifying equipment through a vendor. 

TABLE 4-8:  UNION VENDOR SURVEY DATA COLLECTION – COMPLETED 

  # Vendors # Projects 
Completed 25 32 

There were 15 vendors where Itron did not attempt an interview due to varying reasons such as 
participant score being 1.0, or if the VT1+VT2 scores were <30%, or due the timing of the interview. Table 
4-9 provides the summary of the data collection disposition of vendor surveys that we could not complete. 

TABLE 4-9:  UNION VENDOR SURVEY DATA COLLECTION – NOT COMPLETED 

  No Vendor Attempted, Not Completed # 
Vendors in Participant Sample 

Not Attempted # Vendors in 
Participant Sample 

Not Completed 5 54 15 
 

Table 4-10 shows the percentage of program savings broken up by the VT1 score, which asks the customer 
to allocate a certain amount of points to the vendor recommendation. Customers representing 8% of 
savings gave the vendor recommendation 100 influence points. Customers representing another 5% of 
savings gave the vendor recommendation between 76-99 influence points. Customers representing 
another 14% of savings gave the vendor between 51-75 influence points. Customers representing another 
60% of savings gave the vendor between 1-50 influence points. Customers representing another 14% of 
savings gave the vendor 0 influence points. 
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TABLE 4-10:  PERCENTAGE OF SAVINGS OF UNION PROJECTS WITH VENDOR TO PARTICIPANT INFLUENCE 

Level of Influence % Energy Savings Influenced by Vendor 

Fully Influenced (VT1 100%) 2% 

High Influence (VT1 76-99%) 2% 

Moderate Influence (VT1 51-75%) 4% 

Low Influence (VT1 1-50%) 64% 

No Influence (VT1 0%) 28% 
 

Union Spillover 

Based on the participant IDIs, we found no evidence of spillover in the analysis for Union. To determine 
spillover, Itron asked participants to identify projects they participated in outside if the Enbridge and 
Union prescriptive programs. Seven customers responded with something that they considered as inside 
spillover, while one of the customers responded to what they considered was outside spillover. To confirm 
that they were spillover, Itron followed up with questions about the equipment, such as if a rebate was 
received, and the equipment was purchased under a different program.  Using the results of that activity, 
Itron confirmed that these projects were not spillover because the potential spillover action was either 
incentivized, performed under another Enbridge/Union program, was performed under an electric utility 
program, or was not influential on the customer.  Therefore, we found no evidence of spillover in the 
analysis for Union.  Greater detail on the participant responses and subsequent analysis of the spillover 
battery of question is provided in Appendix F.4 of this report.   
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5 FINDINGS & RECOMMENDATIONS  
Key findings and recommendations from the study are presented in Table 5-1 below. 

TABLE 5-1: 2017 C&I PRESCRIPTIVE PROGRAM VERIFICATION: FINDINGS & RECOMMENDATIONS 

Finding Recommendation Applicable Entity 

Free-ridership levels for Enbridge ranged 
from 38% to 92% and from 50% to 93% 
for Union. 

 

The utilities should consider evaluating free-ridership 
for the programs annually and consider coupling the 
free-ridership evaluation with process evaluation to 
better understand how the utilities are influencing 
the vendors and their outreach to the end-users. 

Enbridge & Union 

Both utilities had high ex-post gross 
realization rates, implying that the 
utilities are accurately estimating the ex-
ante savings based on the measure sub-
docs and/or the TRM.  

GRRs were close to 100% for all evaluated Priority 
Measure Groups; no action recommended. 

 

Enbridge & Union 

There was no participant spillover for 
either utility.  

 The utilities should work with the vendors to find 
out their protocol on recommending the 
installation of program measures at customers’ 
facilities. This would enable the utilities to better 
understand the influence the programs have on 
the customers’ behavior, especially in the context 
of spillover. 

 The utilities should also consider conducting a 
market study to quantify any nonparticipant 
spillover, contingent on EAC and EC 
consideration.  

Enbridge & Union 

Union could benefit from investing in a 
modern program tracking database with 
document storage capabilities as most of 
the participant and vendor contact 
information had to be extracted by the 
verification team.  

 Digitize and file project documentation for all 
projects as they are completed and paid during 
project closeout. 

 Track contacts associated with projects in the 
program tracking database. 

 Strongly consider investing in relational program 
tracking databases.  

Union; however, it must be 
noted that Union has 
indicated the presence of an 
online tracking database for 
their 2018 programs 

Vendor surveys had very low response 
rates 

 Incentives to complete survey Enbridge & Union and 
Verification Team 
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Finding Recommendation Applicable Entity 
 Recommendation for Utility to communicate with 

vendors regarding the importance of this 
evaluation step during future NTG studies 

Participants were generally receptive in 
responding to surveys. The response rate 
for participants was around 50% for the 
first few months. After the first wave of 
customers were contacted, the more 
difficult corporate customers and 
unresponsive customers were attempted 
to be reached. By the end, after many 
attempts and exhausting the sample, the 
overall response rate was about 30% 
overall for participants. 

 Incentives to complete survey 

 Recommendation for utilities to communicate 
with customers about the importance of this 
evaluation steps during future NTG studies 

Enbridge & Union and 
Verification Team 

Scoring methodology for 
participant’s responses to efficiency 
questions “between standard and 
high” was sometimes not clear. 

 This item should be re-visited during subsequent 
NTG studies contingent on EAC and EC discussion. 
One alternative is that if a respondent indicates 
that they would have used an efficiency between 
standard and high without the program, but 
cannot answer the follow up question of the 
efficiency level they would use, instead of taking 
the average “between standard and high” 
responses for the measure, use the scoring for 
“standard efficiency” instead. The logic behind 
this is that if the customer does not know the 
efficiency level, it is likely that they may not have 
equipment at this efficiency.  

Verification Team 
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6 APPENDICES 
This section presents the appendices for this report.
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APPENDIX A – WORKPLAN 
This appendix provides the final workplan for the combined C&I Prescriptive Gross and NTG Ratios 
measurement project. It provides complete details on the program background, the evaluation objectives, 
sampling details and gross and NTG methodologies.  

OEB_2017_CIPMSV 
Workplan_Sent_To_E
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APPENDIX B – NTG METHODOLOGY SUMMARY 
In addition to providing full details on the NTG methodology in Appendix A (Workplan; Task 3; pages 2-23 
to 2-36), we present an overview of the NTG methodology employed for this study in this section.  The 
evaluation team used an end-user self report approach (SRA) to estimate net-to-gross ratios, which is the 
most commonly used approach for this type of program, and relies on participating customer survey 
results.  

The free-ridership (FR) and participant spillover (SO) scores for each Priority Measure Group are 
developed using data collected from participant and vendor interviews.  FR data is collected via in-depth 
telephone surveys. For the FR determination, a specific project completed by a customer for each Priority 
Measure Group (identified by unique contract account numbers for Enbridge and by Customer IDs and 
measure name for Union) as listed within the program tracking databases is defined as one sampling unit.  

A minimum CV of 0.8 was used to determine the net-to-gross sample size, which yielded 121 participants 
for Enbridge and 146 participants for Union. Full details on NTG sampling can be found in in Appendix A 
(Workplan; pages 2-24 and 2-25). Greater detail on the number of attempted and achieved completes is 
provided in Appendix D for Enbridge and in Appendix F for Union.   

The free-ridership portion of the customer-decision maker survey was divided into three sections: timing, 
efficiency, and quantity. Timing questions determine the free-ridership during the acceleration period,12 
where applicable, and efficiency and quantity determine the free-ridership during the post-acceleration 
period.  

B.1 NOTATION 

AE = Efficiency Attribution 

AQ = Quantity (size) Attribution 

fE = Efficiency free ridership 

fQ = Quantity (size) free ridership 

NSA = Net Acceleration Period Savings 

 
12  Program causes the participant to install a piece of equipment (not necessarily high efficiency) sooner than they 

would have otherwise 
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NSL = Net Lifetime Savings 

NSP = Net Post-Acceleration Period Savings 

SPA = Simple Program Attribution (function of efficiency and quantity free ridership, not timing) 

VGSE = Verified Gross Savings based on pre-existing equipment baseline (annual) 

VGSS = Verified Gross Savings based on ISP or code efficiency equipment baseline (annual) 

VGSL = Verified Gross Lifetime Savings 

YA = Years Accelerated 

B.2 INTRODUCTION 

B.2.1 What is Net-to-Gross? 
Net-to-gross is a ratio that measures the portion of program gross savings that were installed because of 
utility influence.  These are energy savings that would not have happened if there wasn’t a utility energy 
efficiency program. This included analyzing reasons for participation and investigating various program 
related factors that influenced the customers’ decision to participate in the Enbridge and Union energy 
efficiency C&I prescriptive programs. NTG measures the utilities’ influence on the customer’s decision to 
install high efficiency priority measures. 

There are two main channels of influence that were studied. Direct influence occurs when the utility 
directly influences the customers’ decision to install energy efficient equipment. Indirect influence is when 
the utility influences the actions of the vendor, and the new vendor actions influence the customer’s 
decision to install energy efficient equipment. 

The relationship between utility, participant, and vendor is shown in the flow chart below. 13  The 
influence the utility has on the customer is a direct effect because the influence is “seen” by the customer 
and can be measured using the customer self-report survey. There is also an indirect influence that we 
must account for: the influence of the utility on the participant through the vendor. The customer does 
not see how the utility influenced the vendor in ways that influenced the customer.  In the customer self-

 
13   Infographic developed by DNV GL and used with permission 
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report survey, any such indirect influence would be attributed to the vendor.  Therefore, vendor surveys 
are necessary to complete the picture and fully recognize the utility’s impact. 

FIGURE B-1: INDIRECT INFLUENCE PATHWAY 

   

To capture indirect influence, two pathways are examined. Utility to vendor influence is assessed through 
vendor interviews (Indirect path A), while vendor to participant influence is assessed through participant 
interviews (Indirect path B). 

Both upselling and price were factors analyzed in determining indirect influence. Upselling occurs when 
the utility gives the vendor marketing materials, education on energy efficiency benefits, selling tools, 
etc., which the vendor then uses to influence the customers’ purchasing decision. Indirect influence due 
to price occurs when the incentive from the utility to the vendor is passed on to the customer. 

B.2.2 NTG – Spillover & Free-Ridership 
The Net-to-Gross calculation is the sum of spillover and (1-freeridership). 

𝑁𝑁𝑁𝑁𝐺𝐺𝑅𝑅 = (1 − 𝐹𝐹𝑅𝑅) + 𝑆𝑆𝑆𝑆 

B.2.3 Free-Ridership – Relation between Participant and Vendor Result 
The overall customer level free-ridership ratio is the minimum free-ridership ratio of the vendor and 
participant. Ratios are calculated at the customer/measure level, where each customer/measure has one 
free-ridership value. Then, results are aggregated to a utility/measure level final ratio.  

  
𝐹𝐹𝑅𝑅 = min (𝐹𝐹𝑅𝑅𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝 ,𝐹𝐹𝑅𝑅𝑣𝑣𝑣𝑣𝑝𝑝𝑣𝑣𝑣𝑣𝑝𝑝) 
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B.2.4 Data Collection & Self-Reported Surveys 
Data used to calculate the NTGR was obtained through two sources: the participant survey, and the 
vendor survey. The participant survey provided responses to direct influence (TEQ), vendor trigger 
(Indirect path B), and spillover. The vendor survey provided responses to the utility to vendor influence 
(Indirect path A). 

B.2.5 Final Net-to-Gross Calculation 
𝑁𝑁𝑁𝑁𝐺𝐺𝑅𝑅 = �1 − min (𝐹𝐹𝑅𝑅𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝 ,𝐹𝐹𝑅𝑅𝑣𝑣𝑣𝑣𝑝𝑝𝑣𝑣𝑣𝑣𝑝𝑝)� + 𝑆𝑆𝑆𝑆 

B.3 FREE-RIDERSHIP 

B.3.1 Participant Free-Ridership (TEQ) 
The terms direct attribution and participant free-ridership are used interchangeably as compliments of 
one another. Direct attribution is determined by responses to the timing, efficiency, and quantity (TEQ) 
questions. The period of time the program accelerated the measure is called the acceleration period, and 
is calculated from the timing questions. The post-acceleration period is the effect of efficiency and 
quantity. The participant survey is also used to assess vendor trigger, if a customer reports that the vendor 
recommendation(upselling) or price had influenced their decision. 

Timing 

The acceleration period is dependent on question DAT1 in the survey, which asks: 

1. DAT1a: “Without < the program>, would you have <installed, performed> <measure> at the same 
time, earlier, later, or never?” 

• DAT1a_O: “Why do you say that?” 

2. DAT1b: “Approximately how many months later?” (DAT1b is only asked if DAT1a is “Later.”) 
 

Savings within the acceleration period are calculated as the difference in energy use of the replaced 
equipment and the rebated equipment.  

NSA = VGSE x YA 

If the respondent answers DAT1 saying that they would “Never” have installed the measure without the 
program, or if the acceleration period is greater than four years, then the program attribution is 100% and 
free-ridership is 0%.  
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Four years is the time horizon beyond which we assume the respondent cannot answer with certainty. 
Anything answer to Dat1b of beyond four years (YA>=4) is treated as a “never would have installed” 
response (100% attributable), rather than an accelerated measure. 

If the respondent answers DAT1 with the response of “Don’t know” or “Refused”, and the efficiency and 
quantity parameters are valid, then the weighted average of DAT1 responses that are not “Don’t know” 
or “Refused” for that measure is used. If the respondent indicates, however, that without the program 
they would have installed the measure at a later time, but consequentially don’t know or refuse how 
much time later, then the average free-ridership for the accelerated measures within the same Priority 
Measure Group is applied. 

Efficiency 

The efficiency attribution (AE) is determined by question DAT2: 

1. DAT2a: “Without <the program>, would you have installed the same efficiency as what you 
installed, lower efficiency, or higher efficiency?” 

2. DAT2b: “Without <the program>, would you have installed <measure> that was “< baseline> 
efficiency,” or “between <baseline> efficiency and the efficiency that you installed?” (DAT2b is 
only asked if DAT2a is “Lesser.”) 

 
If the respondent indicates that they would have installed equipment of lesser efficiency without the 
program, then if the equipment installed would have been standard efficiency, the efficiency attribution 
is 100%. If the equipment installed would have been between standard efficiency and the efficiency of 
the equipment that was installed, the efficiency attribution is 50%. 

If the respondent answers DAT2 with the response of “Don’t know” or “Refused”, and the timing and 
quantity parameters are valid, then the weighted average of DAT2 responses that are not “Don’t know” 
or “Refused” for that measure is used. If the respondent indicates, however, that they would have 
installed a lesser efficiency without the program, and don’t know if it would be at baseline efficiency or 
between baseline and standard efficiency, then the average score for the measures with response of 
DAT2a of lesser efficiency is applied. 

Quantity 

The quantity attribution (AQ) is determined by question DAT3:  
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1. DAT3a: “Without <the program>, how different would the <number/size> of the <equipment 
type> have been? Would you say you would have installed the same amount, less, more, or not 
have installed anything?” 

2. DAT3b: “By what percentage did you change the amount of <equipment type> installed because 
of <the program>?” (DAT3b is only asked if DAT3a is “Less” or “More.”) 

 

If the respondent would have installed less of the equipment without the program, the quantity 
attribution would be the percent decrease/(1+percent decrease). If more equipment would have been 
installed without the program, the quantity attribution is the percent increase. (Note that the workplan 
mistakenly states the opposite effect, corrected here and within the analysis based on EC team’s review). 

If the respondent answers DAT3 with the response of “Don’t know” or “Refused”, and the timing and 
efficiency parameters are valid, then the weighted average of DAT3 responses that are not “Don’t know” 
or “Refused” for that measure is used. If DAT3 is answered with “None”, then the quantity attribution is 
100%. If the respondent indicates, however, that they would have installed a different quantity 
(less/more) without the program, and don’t know the quantity they would have installed, then the 
average score for the measures with response of DAT3a of “less” quantity is applied to DAT3a “less” 
responses, and DAT3a of “more” is applied to DAT3a “more” responses. 

Direct Attribution Score 

Simple Program Attribution (SPA) measures the portion of the post-acceleration period gross savings due 
to the influence of the program and is based on efficiency and quantity. SPA is equal to 100% when the 
DAT1 response is “Never”.  The following equations show how SPA is calculated. 

𝑉𝑉𝑓𝑓 =  1 −  𝐴𝐴𝑓𝑓 
𝑉𝑉𝑓𝑓 =  1 –  𝐴𝐴𝑓𝑓 

𝑆𝑆𝑆𝑆𝐴𝐴 = 1 −  𝑉𝑉𝑓𝑓 𝑉𝑉𝑓𝑓 

For measures without baseline efficiency, also termed “add-on measures”, the SPA score is solely a 
function of quantity. 

𝑉𝑉𝑓𝑓 =  1 –  𝐴𝐴𝑓𝑓 

𝑆𝑆𝑆𝑆𝐴𝐴 = 1 −  𝑉𝑉𝑓𝑓 
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The final estimate of lifetime net savings (NSL) is: 

𝑁𝑁𝑆𝑆𝐿𝐿 =  𝑉𝑉𝐺𝐺𝑆𝑆𝑓𝑓 𝑥𝑥 𝑌𝑌𝐴𝐴 +  𝑉𝑉𝐺𝐺𝑆𝑆𝑆𝑆 𝑥𝑥 𝑆𝑆𝑆𝑆𝐴𝐴 𝑥𝑥 (𝑌𝑌𝑉𝑉. 𝑓𝑓𝐸𝐸𝐿𝐿 –  𝑌𝑌𝐴𝐴) 

The net and gross savings for each sample point within a Priority Measure Group are summed, and the 
participant attribution is: 

𝐷𝐷𝑉𝑉𝑉𝑉𝑉𝑉𝑝𝑝𝑝𝑝 𝐴𝐴𝑝𝑝𝑝𝑝𝑉𝑉𝑉𝑉𝑠𝑠𝑢𝑢𝑝𝑝𝑉𝑉𝑝𝑝𝑠𝑠 =  
𝑁𝑁𝑆𝑆𝐿𝐿
𝑉𝑉𝐺𝐺𝑆𝑆𝐿𝐿

 

How Participant Surveys Trigger Vendor Surveys 

The decision to pursue a vendor interview is dependent on participant questions VT1 and VT2. VT1, VT2, 
and VT3 are the participant’s scores for upselling, price, and other influence respectively. Combined, all 
three scores total to 100%. VT1, VT2, and VT3 ask the following: 

Now, I am going to ask you some questions about factors that influenced your decision-making 
process. If you were to allocate 100 points among the various factors that influenced your decision 
to install the equipment you did, how many ‘influence points’ would you give to: 

 VT1. <Vendor> recommendation regarding equipment selection? 

─ VT1a. What specific recommendations did <Vendor> provide that influenced your decision 
to purchase the equipment? 

 VT2. Price of the equipment 

─ VT2x. I would like to get a sense of your price sensitivity for the equipment. Let’s say the 
project would have cost <20% vendor rebate in dollars> more, would you have still done it? 
What about <40% vendor rebate in dollars>? What about <60% vendor rebate in dollars>? 
<80% vendor rebate in dollars>? <100% vendor rebate in dollars>? 

 VT3. All other influences 

─ VT3a. What other factors influenced your decision to purchase the equipment? 
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When the sum points of VT1 and VT2 are greater than 50%, given that VT1>0 and/or VT2x is valid 
(participant indicates that the amount more they would spend on the equipment is equal to or less than 
the vendor rebate), then that vendor is given priority to be contacted for an interview. These vendors are 
prioritized by being the first group of vendors to dial, with more allotted calling attempts (6 attempts). 
Participants that allocate VT1+VT2 with less points are also contacted after the high priority vendors are 
contacted. Participant VT1+VT2 scores ranked less than 30% are generally not contacted, unless this 
vendor happens to overlap with a vendor of a different customer with a high score. Please note that any 
participant interviews that were conducted in the last few days of data collection did not warrant enough 
time to schedule vendor interviews. Vendor interviews are scheduled the week after the data collection 
for the participant interview is completed. Also, if the participant NTG ratio was already 1.0, then the 
vendor was not contacted for an interview. Total indirect influence scores are the product of indirect path 
A and indirect path B and represents the influence of the utility on the participant through the vendor. 

Note that although participant surveys are asked at a project level, vendor surveys are not specific to the 
customer or project but based on general questions on the vendor’s behavior for each measure as a result 
of the program. The actual scoring, however, is at the customer level, where the vendor attribution from 
vendor responses is applied by customer.  

B.3.2 Vendor Free-Ridership 
The terms indirect attribution and vendor free-ridership are used interchangeably as compliments of one 
another. Indirect attribution is determined by upselling and price. A vendor interview is triggered if a 
customer reports that the vendor recommendation(upselling) or price had influenced their decision 
(Indirect path B). Then, the vendor is also asked questions regarding upselling and price (Indirect path A). 
Indirect attribution from both path A and path B are used in the final indirect attribution score. 

Upselling 

Upselling refers to the influence of the vendor on the customer due to the vendor’s recommendation to 
consider program qualifying equipment over other options, like less efficiency equipment or doing nothing 
at all, in the case of add-on measures. If the customer allocates any points to upselling, the customer is 
asked to explain the recommendations the vendor provided to assist their decision. If the vendor 
interview is triggered, the following questions are asked of the vendor: 

1. U2: “In situations where you are selling <project_n>, about what percent of the time are you 
recommending the high-efficiency equipment?” 

2. U4: “For <project_n> measure, what percent of the time would you recommend the high-
efficiency equipment option without the program?”  

Therefore, the total vendor upselling score is a combination of a few components. 
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 Part 1- Customer Allocation Upselling % (VT1) 

 Part 2- Vendor Response = (U2-U4)/U2 

 Total Vendor Upselling= Part1*Part2 

Price 

The purpose of this question is to see if any vendor rebate passed onto the customer has an influence on 
the customer’s decision to participate in the program. If the customer allocates any points to pricing, 
follow up questions are asked, where the customer must identify if their involvement in the project would 
change due to increase in cost by incremental amounts of the vendor incentive – either by 20%, 40%, 60%, 
80% or 100% of the vendor incentive.   

If the vendor interview is triggered, then the vendor is asked the following question: 

1. P5: “On average, what percent of the rebate is passed on to the buyer for <project_n>, either 
directly or indirectly?” 

A dollar amount is calculated by multiplying the total vendor incentive amount by the response of P5. If 
this dollar amount of passed on rebate is greater than the customer’s dollar threshold level, a pricing score 
of 1 is given.  

Therefore, the total pricing score is a combination of a few components. 

 Part 1- Customer Allocation Pricing % (VT2) 

 Part 2- Binary (0/1) Response dependent on Customer Threshold and Amount Vendor Rebate 
Passed On 

 Total Price= Part1*Part2 
 

Other Influence 

If there are other significant influences that are not accounted for by upselling and price, then this other 
influence will be asked of the customer. There is an open-end follow up that is used to identify the other 
factors. The other influence score is the percent allocation the customer gives to this influence. This other 
influence is not used in the indirect influence score. It is used to give opportunity to other areas of 
influence that may not be directly asked from other questions. The reason behind "other influence" is to 
allow the customer to rank all of their influences fairly, and if the main source of influence was not due to 
upselling or price, then this question allows for an unbiased point distribution. After careful review of 



 

2017 C&I Prescriptive Program Verification Report Appendix B – NTG Methodology Summary|B-10 

‘other influence’ responses, none of these responses warrant another form of indirect influence that was 
not already captured by upselling, price, or TEQ. 

All ‘other influence’ open-ended responses have been post-coded are presented in the word cloud below. 
The larger words indicate more common responses from the customers.  

FIGURE B-2: OPEN-END RESPONSE WORD CLOUD FOR “OTHER INFLUENCE”  

 

B.3.3 Overall Free-Ridership 

Determining Overall Free-Ridership 

The total indirect influence score is the sum of Total Vendor Upselling and Total Price. The total vendor 
free-ridership is (1-indirect influence score). The minimum vendor free-ridership and participant/TEQ 
free-ridership score is used as the final free-ridership for that customer/measure level.  

𝐹𝐹𝑅𝑅𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝  = 1 −  
𝑁𝑁𝑆𝑆𝐿𝐿
𝑉𝑉𝐺𝐺𝑆𝑆𝐿𝐿

 

𝑁𝑁𝑝𝑝𝑝𝑝𝑠𝑠𝐶𝐶 𝑉𝑉𝑉𝑉𝑠𝑠𝑉𝑉𝑝𝑝𝑉𝑉 𝐸𝐸𝑝𝑝𝑠𝑠𝑉𝑉𝐶𝐶𝐶𝐶𝑉𝑉𝑠𝑠𝑠𝑠 = VT1 ∗ (U2− U4)/U2 

𝑁𝑁𝑝𝑝𝑝𝑝𝑠𝑠𝐶𝐶 𝑆𝑆𝑉𝑉𝑉𝑉𝑝𝑝𝑉𝑉 (𝑉𝑉𝑉𝑉 𝑠𝑠𝑉𝑉𝑠𝑠𝑉𝑉𝑝𝑝𝑉𝑉 𝑝𝑝𝑠𝑠𝑠𝑠𝑠𝑠𝑉𝑉𝑉𝑉 𝑉𝑉𝑠𝑠𝑝𝑝𝑉𝑉𝑠𝑠𝑝𝑝𝑉𝑉𝑠𝑠𝑉𝑉)  = VT2 
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𝐹𝐹𝑅𝑅𝑣𝑣𝑣𝑣𝑝𝑝𝑣𝑣𝑣𝑣𝑝𝑝  = 𝑁𝑁𝑝𝑝𝑝𝑝𝑠𝑠𝐶𝐶 𝑉𝑉𝑉𝑉𝑠𝑠𝑉𝑉𝑝𝑝𝑉𝑉 𝐸𝐸𝑝𝑝𝑠𝑠𝑉𝑉𝐶𝐶𝐶𝐶𝑉𝑉𝑠𝑠𝑠𝑠 + 𝑁𝑁𝑝𝑝𝑝𝑝𝑠𝑠𝐶𝐶 𝑆𝑆𝑉𝑉𝑉𝑉𝑝𝑝𝑉𝑉 

𝑭𝑭𝑹𝑹𝒐𝒐𝒐𝒐𝒆𝒆𝒐𝒐𝒐𝒐𝒆𝒆𝒆𝒆( 𝒐𝒐𝒂𝒂 𝒄𝒄𝒄𝒄𝒄𝒄𝒂𝒂𝒐𝒐𝒄𝒄𝒆𝒆𝒐𝒐/𝒄𝒄𝒆𝒆𝒐𝒐𝒄𝒄𝒄𝒄𝒐𝒐𝒆𝒆 𝒆𝒆𝒆𝒆𝒐𝒐𝒆𝒆𝒆𝒆) = �𝐦𝐦𝐦𝐦𝐦𝐦 (𝑭𝑭𝑹𝑹𝒑𝒑𝒐𝒐𝒐𝒐𝒂𝒂𝒆𝒆𝒄𝒄𝒆𝒆𝒑𝒑𝒐𝒐𝒑𝒑𝒂𝒂 ,𝑭𝑭𝑹𝑹𝒐𝒐𝒆𝒆𝒑𝒑𝒗𝒗𝒐𝒐𝒐𝒐)� 

B.4 SPILLOVER 

B.4.1 Initial Data Collection 
The participant spillover estimate will be developed through data collected from participant and vendor 
surveys, and a follow-up participant interview.  Spillover is present when any of the following conditions 
are met: 

 A non-program measure is installed outside the program after initial program participation by the 
participant 

 A program measure is installed that does not receive a program incentive 

 The original measure was attributable to the program and the spillover measure is at least 
partially attributable to the participant’s experience with the program  

B.4.2 Confirmation of Spillover 

Potential participant spillover savings are identified through a separate battery of spillover questions in 
the participating customer survey. The survey collects initial general information on what was installed 
and the degree to which the installed measure was influenced by their previous participation in the 
program.  The findings are then analyzed to confirm attribution and to validate that the measure is indeed 
spillover and did not receive an incentive through the program. Once a causal link is established between 
the program and the project, a separate follow-up interview is conducted by the engineer responsible for 
the energy savings calculation and the collected data are used to develop an estimate of spillover savings 
for each pertinent project. This produces a more accurate savings estimate than if the customer were 
asked to provide an estimate themselves.  

B.4.3 Follow-up Data & Spillover Estimation 
Attribution of claimed spillover is based on the following question: “If you had not made the earlier 
energy-efficiency improvements I just listed, how likely would you have been to make this additional 
energy efficiency improvement?”  
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The Attribution Factor is assigned in the following way:  

1. Not likely at all- Attribution Factor=1.00 

2. Not very likely- Attribution Factor=0.90 

3. Somewhat likely- Attribution Factor=0.55 

4. Very likely- Attribution Factor=0.00 
 

Spillover Savings = Estimate Spillover Measure Savings X Attribution Factor  

The NTG calculator produces measure-level ratios of spillover cumulative m3 to tracked or verified 
cumulative m3, which are the source data for the Workplan’s Task 4 (expansion process).   
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APPENDIX C – ENBRIDGE GROSS IMPACT REPORTS 

C.1 BOILERS 

Enbridge_Boilers_Fi
nal.pdf

 

C.2 DEMAND CONTROLLED KITCHEN VENTILATION 

Enbridge_Kitchen 
Ventilation_Final.pd

 

C.3 INFRARED HEATING 

Enbridge_Infrared 
Heating_Final.pdf

 

C.4 DEMAND CONTROLLED VENTILATION 

Enbridge_DCV_Fina
l.pdf
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APPENDIX D – ENBRIDGE NTG STUDY DETAILS 

D.1 ENBRIDGE NET-TO-GROSS DATA COLLECTION 

The Net-to-Gross analysis for Enbridge was conducted for the following four Priority Measure Groups:  

 Boilers 

 Kitchen Ventilation 

 Infrared Heating 

 DCV 

The number of targeted completes for Enbridge NTG data collection (121) was determined using a 90/10 
relative precision with a CoV of 0.8, as detailed on pages 2-24 and 2-25 of the embedded workplan in 
Appendix A. Due to lower than expected response rates, a total of 70 of the targeted 121 projects 
completed NTG interviews.  

Some customers represented multiple projects. The 70 completed NTG interviews entailed 40 customers. 
Of the data collection not completed, 83 projects attempted an NTG interview without success, while 
dialing was attempted on the entire population.  

The verified lifecycle savings of projects with completed NTG data collection represents at total of 
11,538,872 CCM, which is approximately 30% of total population savings in 2017, on a lifecycle CCM basis.  

Across all four Enbridge Priority Measure Groups, vendors for 10 projects completed a vendor NTG survey. 
Table D-1 summarizes Enbridge NTG data collection. 



 

2017 C&I Prescriptive Program Verification Report Appendix D – Enbridge NTG Study Details |D-2 

TABLE D-1:  ENBRIDGE NET-TO-GROSS DATA COLLECTION ACTIVITIES  
  Total Pop Target Completed Not Completed 

Priority 
Measure 
Group 

Number of 
Projects 

Number of 
Unique 

Customers 

Lifecycle 
Verified CCM of 

Population 

Number of 
Projects 

Number of 
Projects 

Number of 
Unique 

Customers* 

Lifecycle 
Verified CCM of 

Survey 
Completes 

Vendor Survey 
Completes (# 
Projects) ** 

Attempted, Not 
Completed # 

Projects 

Not Attempted 
# Projects 

Boilers 59 34 14,615,20
1 31 19 13 4,836,281 0 40 0 

Kitchen 
Ventilation 72 61 10,789,77

3 32 16 11 2,716,072 6 56 0 

Infrared 
Heating 85 81 10,040,82

1 32 12 12 1,123,778 3 73 0 

DCV 29 6 4,410,209 26 23 4 2,862,741 1 6 0 

Total 245 182 39,856,00
3 121 70 40 11,538,87

2 10 175 0 

* A customer may appear multiple times if their responses varied by measures, resulting in a total greater than the number of 
customers interviewed. 

** A vendor can appear multiple times if their responses varied by measures, resulting in a total greater than the number of 
vendors interviewed. 

 

Figure D-1 displays the proportion of sampled verified lifecycle CCM savings in relation to the population 
verified lifecycle CCM savings for Enbridge. NTG survey data encompasses ~35% of Boiler population 
savings, ~25% of Kitchen Ventilation population, ~11% of Infrared Heating population, and ~65% of DCV 
population savings. 

FIGURE D-1: ENBRIDGE NET-TO-GROSS SAMPLED PERCENT VERIFIED LIFECYCLE SAVINGS 
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In Figure D-2 the achieved NTG survey completes are compared to targets in relation to the overall 
population.  

 The target number of completed Boilers Priority Measure Group NTG IDIs was 31, while 19 were 
achieved. Approximately 32% of the population of Boiler projects was sampled.  

 The target number of completed Kitchen Ventilation NTG IDIs was 32, while 16 were achieved. 
Approximately 22% of the population of Kitchen Ventilation projects was sampled. 

 The target number of completes for Infrared Heating NTG IDIs was 32, while 12 were achieved. 
Approximately 14% of the population of Infrared Heating projects was sampled.  

 The target number of completes for DCV was 26, while 23 were achieved. Approximately 80% of 
the population of DCV projects was sampled.  

FIGURE D-2: ENBRIDGE NET-TO-GROSS INTERVIEW COMPLETION 

 

* Note that the project counts in the figure above are cumulative, where the top value includes the counts of the bottom value.  
 

D.2 ENBRIDGE NET-TO-GROSS RATIOS 

Table D-2 summarizes Enbridge NTG ratios along with confidence interval and absolute precision statistics. 
The free-ridership ratio is 70% for the Boilers measure group, 38% for the Kitchen Ventilation measure 
group, and 89% for the Infrared Heating measure group, and 92% for the DCV measure group. Based on 
the participant IDIs, Itron found no evidence of spillover. Therefore, the NTG ratios are 30%, 62%, 11%, 
and 8% respectively for Boilers, Kitchen Ventilation, Infrared Heating, and DCV.  
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Absolute precisions are calculated with finite population correction (FPC), and without FPC14. The 
absolute precisions with FPC are 17%, 24%, 9%, and 13% respectively for Boilers, Kitchen Ventilation, 
Infrared Heating, and DCV. The absolute precisions without FPC are 21%, 26%, 10%, and 21% respectively 
for Boilers, Kitchen Ventilation, Infrared Heating, and DCV. 

TABLE D-2:  ENBRIDGE NET-TO-GROSS RESULTS 

Priority Measure 
Group 

Free 
Ridership 

Rate 
Spillover 

NTGR 90% Confidence Interval Absolute 
Precision 
(w/ FPC) 

(+/-) 

Absolute 
Precision 
(w/o FPC) 

(+/-) 
= [(1-FR) + 

SO] +/- Lower 
Bound 

Upper 
Bound 

Boilers 70% 0% 30% 20% 10% 50% 17% 21% 

Kitchen Ventilation 38% 0% 62% 24% 38% 86% 24% 26% 

Infrared Heating 89% 0% 11% 9% 2% 20% 9% 10% 

DCV 92% 0% 8% 17% 0% 25% 13% 21% 
 

The NTG ratios along with their confidence intervals are presented in Figure D-3, which displays the results 
at 90% confidence, meaning that the probability that the true NTGR is within the confidence interval range 
is 90%. Unlike the variation seen with the gross realization rates, the variation seen with the NTGR are 
higher due to the larger range of customer responses regarding program influence. For example, the 
variation seen with infrared heating interview responses is lower than the variation of interview responses 
for other measures. This indicates that customers generally had similar interview responses, where the 
NTGR for each project remained +/- 9% within the average NTGR value of 8%. 

 
14  Results from this study with FPC will be applied to the lost revenue calculations for the 2017 program.  Those 

without FPC will be applied to future study year shareholder incentive and lost revenue calculations. 
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FIGURE D-3: ENBRIDGE NET-TO-GROSS RESULTS 

 

The breakdown of the components of the NTG score is summarized below in Table D-3. Not all measures 
have the efficiency component Only customers with Boiler projects were asked the efficiency questions.  

Of the sampled group of projects, 47% responded that timing, efficiency, and quantity had no influence 
on their decision to purchase the equipment under the Enbridge Prescriptive Program. Of the remaining 
53%, 89% indicated that they were influenced by timing, and 24% indicated that they were influenced by 
quantity. Of the Boilers Priority Measure Group respondents that were asked the efficiency question, 16% 
indicate that efficiency was a factor of influence. 
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TABLE D-3:  ENBRIDGE TEQ OVERVIEW 

Timing Efficiency* Quantity Customers** Projects 
YES YES YES 0 0 
YES YES NO 2 2 
YES NO YES 0 0 
YES NO NO 2 4 
NO YES YES 0 0 
NO YES NO 1 1 
NO NO YES 1 3 
NO NO NO 7 9 
YES NA YES 2 6 
YES NA NO 10 21 
NO NA YES 0 0 
NO NA NO 15 24 

Total 40 70 
* Efficiency levels not asked for all measures.  
** A customer may appear multiple times if their responses varied by measures, resulting in a total greater than the number of 

customers interviewed. 
 

An overview of the Enbridge timing, efficiency, and quantity data collection responses are listed below in 
Table D-4, Table D-5, and Table D-6 respectively. Detailed results by Priority Measure Group are presented 
in the subsequent tables (Table D-7 through Table D-15).   

Based on table values, Enbridge had the most impact on helping customers accelerate their purchases, 
increasing the scope of the project, or right-sizing the equipment, while Enbridge had much less impact 
on the efficiency of the equipment. 

Of the technologies Enbridge influenced, Kitchen Ventilation had a substantial number of sampled 
projects that were influenced by timing, and quantity, where ~38% of sampled projects would not have 
taken place at all without the influence of the program (full attribution). Regarding the timing question, 
~42% of infrared heaters, and ~52% of DCV sampled projects would have installed the equipment at a 
later time without the program. The Boilers Priority Measure Group did not show as much influence as 
the other measure groups in regard to the timing question, where only ~26% of sampled projects were 
accelerated.  

TABLE D-4:  ENBRIDGE TIMING OVERVIEW 

Dat1a. Without the utility, how different would the timing have been? 

Dat1b. Approximately how many months later? 

Dat1a Dat1b Customers* Projects Timing Attribution 

Same Time NA 24 37 None 
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Later 
Months (Cap at 48 mo.) 11 23 0-4 (mo. Converted to years) 

Don't Know/ Refused 2 3 Timing Attribution of avg. of DAT1b 
Never NA 2 6 Full 

Don't Know/Refused NA 1 1 Timing Attribution of avg. of DAT1a 

* A customer may appear multiple times if their responses varied by measures, resulting in a total greater than the number of 
customers interviewed. 

 

TABLE D-5:  ENBRIDGE EFFICIENCY OVERVIEW 

Dat2a. Without the utility, would you have installed the same, higher, or lower efficiency? 

Dat2b. Without the utility, what efficiency would you have installed? 

Dat2a Dat2b Customers* Projects Efficiency Attribution 

Same NA 10 16 None 

Lower 

Standard Efficiency 3 3 Full 

Between Standard and High 0 0 Half 

Don't know / Refused 0 0 Average of Dat2b 
Don't 

Know/Refused NA 0 0 Average of Dat2a 

Not Applicable NA 27 51 Not Asked 

* A customer may appear multiple times if their responses varied by measures, resulting in a total greater than the number of 
customers interviewed. 

 

TABLE D-6:  ENBRIDGE QUANTITY OVERVIEW 

 * A customer may appear multiple times if their responses varied by measures, resulting in a total greater than the number 
of customers interviewed. 

 

Dat3a. Without the utility, how different would the quantity/size have been? 
Dat3b. By what percentage did you change the amount installed because of the utility? 

Dat3a Dat3b Customers* Projects Quantity 
Attribution 

Same NA 30 52 None 

Less 
% Less 2 4 (% Less)/(1 + % Less) 

Don't know / Refused 2 3 Average of DAT3a 

More 
% More 1 2 % More 

Don't know / Refused 2 2 Average of DAT3a 
None NA 2 6 Full 
Don't 

Know/Refused NA 1 1 Average of DAT3 

Not Applicable NA 0 0 Not Asked 



 

2017 C&I Prescriptive Program Verification Report Appendix D – Enbridge NTG Study Details |D-8 

D.2.1 Enbridge Boilers: Timing, Efficiency, Quantity Response Summary 
TABLE D-7:  TIMING ENBRIDGE BOILERS 

Dat1a. Without the utility, how different would the timing have been? 
Dat1b. Approximately how many months later? 

Dat1a Dat1b Customers* Projects Timing Attribution 
Same Time NA 9 13 None 

Later 
Months (Cap at 48 mo.) 3 5 0-4 (mo. Converted to years) 

Don't Know/ Refused 0 0 Timing Attribution of avg. of DAT1b 
Never NA 0 0 Full 

Don't Know/Refused NA 1 1 Timing Attribution of avg. of DAT1a 
*     A customer may appear multiple times if their responses varied by measures, resulting in a total greater than the number of customers 

interviewed. 

TABLE D-8:  EFFICIENCY ENBRIDGE BOILERS 

Dat2a. Without the utility, would you have installed the same, higher, or lower efficiency? 
Dat2b. Without the utility, what efficiency would you have installed? 

Dat2a Dat2b Customers* Projects Efficiency Attribution 
Same NA 10 16 None 

Lower 
Standard Efficiency 3 3 Full 

Between Standard and High 0 0 Half 
Don't know / Refused 0 0 Average of Dat2b 

Don't Know/Refused NA 0 0 Average of Dat2a 
Not Applicable NA 0 0 Not Asked 

*     A customer may appear multiple times if their responses varied by measures, resulting in a total greater than the number of customers 
interviewed. 

TABLE D-9:  QUANTITY ENBRIDGE BOILERS 
 
Dat3a. Without the utility, how different would the quantity/size have been? 
Dat3b. By what percentage did you change the amount installed because of the utility? 

Dat3a Dat3b Customers* Projects Quantity Attribution 
Same NA 11 15 None 

Less 
% Less 1 3 (% Less)/(1 + % Less) 

Don't know / Refused 0 0 Average of DAT3a 

More 
% More 0 0 % More 

Don't know / Refused 1 1 Average of DAT3a 

None NA 0 0 Full 

Don't Know/Refused NA 0 0 Average of DAT3 

Not Applicable NA 0 0 Not Asked 

* A customer may appear multiple times if their responses varied by measures, resulting in a total greater than the number of 
customers interviewed. 
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D.2.2 Enbridge Kitchen Ventilation: Timing, Quantity Response Summary 
TABLE D-10:  TIMING ENBRIDGE KITCHEN VENTILATION 

Dat1a. Without the utility, how different would the timing have been? 
Dat1b. Approximately how many months later? 

Dat1a Dat1b Customers* Projects Timing Attribution 
Same Time NA 6 6 None 

Later 

Months (Cap at 48 
mo.) 1 1 0-4 (mo. Converted 

to years) 

Don't Know/ Refused 2 3 Timing Attribution of 
avg. of DAT1b 

Never NA 2 6 Full 

Don't Know/Refused NA 0 0 Timing Attribution of 
avg. of DAT1a 

*    A customer may appear multiple times if their responses varied by measures, resulting in a total greater than the 
number of customers interviewed. 

 
 

TABLE D-11:  QUANTITY ENBRIDGE KITCHEN VENTILATION 

Dat3a. Without the utility, how different would the quantity/size have been? 

Dat3b. By what percentage did you change the amount installed because of the utility? 

Dat3a Dat3b Customers* Projects Quantity Attribution 

Same NA 7 7 None 

Less 
% Less 0 0 (% Less)/(1 + % Less) 

Don't know / Refused 1 2 Average of DAT3a 

More 
% More 0 0 % More 

Don't know / Refused 1 1 Average of DAT3a 

None NA 2 6 Full 

Don't Know/Refused NA 0 0 Average of DAT3 

Not Applicable NA 0 0 Not Asked 

*    A customer may appear multiple times if their responses varied by measures, resulting in a total greater than the number of 
customers interviewed. 

D.2.3 Enbridge Infrared Heating: Timing, Quantity Response Summary 
TABLE D-12:  TIMING ENBRIDGE INFRARED HEATING 
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Dat1a. Without the utility, how different would the timing have been? 
Dat1b. Approximately how many months later? 

Dat1a Dat1b Customers* Projects Timing Attribution 
Same Time NA 7 7 None 

Later 

Months (Cap at 48 
mo.) 5 5 0-4 (mo. Converted 

to years) 

Don't Know/ Refused 0 0 Timing Attribution of 
avg. of DAT1b 

Never NA 0 0 Full 

Don't Know/Refused NA 0 0 Timing Attribution of 
avg. of DAT1a 

*   A customer may appear multiple times if their responses varied by measures, resulting in a total greater than the 
number of customers interviewed. 

 

TABLE D-13:  QUANTITY ENBRIDGE INFRARED HEATING 

Dat3a. Without the utility, how different would the quantity/size have been? 

Dat3b. By what percentage did you change the amount installed because of the utility? 
Dat3a Dat3b Customers* Projects Quantity Attribution 
Same NA 9 9 None 

Less 
% Less 1 1 (% Less)/(1 + % Less) 

Don't know / Refused 1 1 Average of DAT3a 

More 
% More 0 0 % More 

Don't know / Refused 0 0 Average of DAT3a 

None NA 0 0 Full 

Don't Know/Refused NA 1 1 Average of DAT3 

Not Applicable NA 0 0 Not Asked 

*     A customer may appear multiple times if their responses varied by measures, resulting in a total greater than the number of 
customers interviewed. 
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D.2.4 Enbridge DCV: Timing, Quantity Response Summary 
TABLE D-14:  TIMING ENBRIDGE DCV 

Dat1a. Without the utility, how different would the timing have been? 
Dat1b. Approximately how many months later? 

Dat1a Dat1b Customers* Projects Timing Attribution 
Same Time NA 2 11 None 

Later 

Months (Cap at 48 
mo.) 2 12 0-4 (mo. Converted to 

years) 

Don't Know/ Refused 0 0 Timing Attribution of 
avg. of DAT1b 

Never NA 0 0 Full 

Don't Know/Refused NA 0 0 Timing Attribution of 
avg. of DAT1a 

*   A customer may appear multiple times if their responses varied by measures, resulting in a total greater than the 
number of customers interviewed. 

 

TABLE D-15: QUANTITY ENBRIDGE DCV 
 
Dat3a. Without the utility, how different would the quantity/size have been? 

Dat3b. By what percentage did you change the amount installed because of the utility? 

Dat3a Dat3b Customers* Projects Quantity Attribution 

Same NA 3 21 None 

Less 
% Less 0 0 (% Less)/(1 + % Less) 

Don't know / Refused 0 0 Average of DAT3a 

More 
% More 1 2 % More 

Don't know / Refused 0 0 Average of DAT3a 

None NA 0 0 Full 

Don't Know/Refused NA 0 0 Average of DAT3 

Not Applicable NA 0 0 Not Asked 

*    A customer may appear multiple times if their responses varied by measures, resulting in a total greater than the number of 
customers interviewed. 
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D.3 ENBRIDGE INDIRECT INFLUENCE 

D.3.1 Vendor to Participant Influence 
The decision to pursue a vendor interview is dependent on participant questions VT1 and VT2. VT1, VT2, 
and VT3 are the participant’s scores for upselling, price, and other influence respectively. Combined, all 
three scores total to 100%. VT1, VT2, and VT3 ask the following: 

Now, I am going to ask you some questions about factors that influenced your decision-making 
process. If you were to allocate 100 points among the various factors that influenced your decision 
to install the equipment you did, how many ‘influence points’ would you give to: 

 VT1. <Vendor> recommendation regarding equipment selection? 

─ VT1a. What specific recommendations did <Vendor> provide that influenced your 
decision to purchase the equipment? 

 VT2. Price of the equipment 

─ VT2x. I would like to get a sense of your price sensitivity for the equipment. Let’s say the 
project would have cost <20% vendor rebate in dollars> more, would you have still done 
it? What about <40% vendor rebate in dollars>? What about <60% vendor rebate in 
dollars>? <80% vendor rebate in dollars>? <100% vendor rebate in dollars>? 

 VT3. All other influences 

─ VT3a. What other factors influenced your decision to purchase the equipment? 

How Participants Trigger Vendor Interviews 

When the sum points of VT1 and VT2 are greater than 50%, given that VT1>0 and/or VT2x is valid 
(participant indicates that the additional amount they would spend on the equipment is equal to or less 
than the vendor rebate), then that vendor is given priority to be contacted for an interview.  

These vendors are prioritized by being the first group of vendors to dial, with more allotted calling 
attempts (6 attempts). Participants that allocate VT1+VT2 with less points are also contacted after the 
high priority vendors are contacted.  

Vendors with participant VT1+VT2 scores ranked less than 30% were generally not contacted, unless those 
vendors happened to overlap with a vendor of a different customer with a high score. Vendor interviews 
were scheduled after the NTG IDI is completed. Also, if the participant NTG ratio was already 1.0, then the 
vendor was not contacted for an interview.  
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Distribution of Participant Responses on Upselling and Price (VT1 & VT2) 

The distribution of VT1 and VT2 responses are displayed in Table D-16 and Table D-17. Of VT1 upselling 
responses, 92% of sampled projects allocate 50% or less points to upselling.  

TABLE D-16: ENBRIDGE CUSTOMER DISTRIBUTION OF VT1, VT2, & VT3 POINT ALLOCATION 

  VT1 VT2 VT3 

0-10% 7 5 15 

11-20% 4 3 8 

21-30% 6 10 5 

31-40% 5 11 3 

41-50% 9 9 8 

51-60% 6 0 1 

61-70% 0 1 0 

71-80% 1 1 0 

81-90% 0 0 0 

91-100% 2 0 0 

Total 
Customers 40 40 40 

TABLE D-17: PERCENT OF SAVINGS OF ENBRIDGE PROJECTS WITH VENDOR TO PARTICIPANT INFLUENCE (VT1) 

 
% Energy Savings Influenced 

by Vendor 
Fully Influenced (VT1 100%) 2% 
High Influence (VT1 76-99%) 2% 
Moderate Influence (VT1 51-75%) 4% 
Low Influence (VT1 1-50%) 64% 
No Influence (VT1 0%) 28% 

 

In order to receive price attribution, the additional amount that the customer would spend on the energy 
efficient equipment must be less than the amount of vendor rebate that the vendor passes to the 
customer. Once these criteria are met, the price attribution is VT2, the amount of points the participant 
allocates to price.  

The following eight customers represented in Table D-18 indicated that the additional amount they would 
spend was equal to or less than the vendor rebate. The vendors for these customers were given high 
priority contact for an interview. However, if there was no vendor, or the participant already received full 
attribution from the TEQ score, then the vendor was not contacted. 
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TABLE D-18: ENBRIDGE VT2 PRICE RESPONSES 

Questions to customers: 

If you were to allocate 100 points among the various factors that influenced your decision to install the equipment 
you did, how many ‘influence points’ would you give to: 

VT1. <Vendor> recommendation regarding equipment selection? 

VT2. Price of the equipment 

VT3. Other 

VT2 Customers* Average Vendor Rebate 
($) 

Avg Additional Amount Customer 
Would Spend ($) Average VT1 Score 

0-20% 1 200 160 0.8 

21-40% 6 415 220 0.44 

41-60% 1 100 20 0.5 

61-80% 0 - - - 

81-100% 0 - - - 

D.3.2 Utility to Vendor Influence 

Vendor Surveys Data Collection 

Ten Enbridge vendors completed interviews representing 14 projects. There were five participants that 
did not purchase program qualifying equipment through a vendor. Twenty vendors were contacted 
without success. Five vendors were not contacted.  

TABLE D-19:  ENBRIDGE VENDOR SURVEY DATA COLLECTION – COMPLETES 

  # Vendors # Projects 
Completed 10 14 

 

There were five vendors where Itron did not attempt an interview due to varying reasons such as 
participant score being 1.0, or if the VT1+VT2 scores were <30%, or due to the timing of the interview. 
Table D-20 provides the summary of the data collection disposition of vendor surveys that we could not 
complete. 

TABLE D-20:  ENBRIDGE VENDOR SURVEY DATA COLLECTION – NOT COMPLETED 

  No Vendor Attempted, Not Completed # 
Vendors in Participant Sample 

Not Attempted # Vendors in 
Participant Sample 

Not Completed 5 20 5 
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Vendor Survey Questions & Responses 

A vendor interview is triggered if a customer reports that the vendor recommendation(upselling) or price 
had influenced their decision (Indirect path B). Then, the vendor is also asked questions regarding 
upselling and price (Indirect path A). Indirect attribution from both path A and path B are used in the final 
indirect attribution score. 

Upselling 

Upselling refers to the influence of the vendor on the customer due to the vendor’s recommendation to 
consider program qualifying equipment over other options, like less efficiency equipment or doing nothing 
at all, in the case of add-on measures. If the customer allocates any points to upselling, the customer is 
asked to explain the recommendations the vendor provided to assist their decision. If the vendor 
interview is triggered, the following questions are asked of the vendor: 

3. U2: “In situations where you are selling <project_n>, about what percent of the time are you 
recommending the high-efficiency equipment?” 

4. U4: “For <project_n> measure, what percent of the time would you recommend the high-
efficiency equipment option without the program?”  

Price 

The purpose of this question is to see if any vendor rebate passed onto the customer has an influence on 
the customer’s decision to participate in the program. If the customer allocates any points to pricing, 
follow up questions are asked, where the customer must identify if their involvement in the project would 
change due to increase in cost by incremental amounts of the vendor incentive – either by 20%, 40%, 60%, 
80% or 100% of the vendor incentive.   

If the vendor interview is triggered, then the vendor is asked the following question: 

2. P5: “On average, what percent of the rebate is passed on to the buyer for <project_n>, either 
directly or indirectly?” 

The responses of ten participants with vendors that completed an interview are listed in Table D-21. Five 
of the ten participants received positive vendor attribution scores, with one participant receiving a score 
of 1.0. Only one score received price attribution, while the source of the other scores were from upselling. 
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TABLE D-21: ENBRIDGE VENDOR COMPLETES RESPONSES AND RESULTS 

Quest ions to custom ers: 
If you were to allocate 100 points among the various factors that influenced your decision to install the equipment you did, how 
many ‘influence points’ would you give to: 
VT1. <Vendor> recommendation regarding equipment selection? 

VT2. Price of the equipment 

VT3. Other 

Quest ions to vendors: 
U2: “In situations where you are selling <project_n>, about what percent of the time are you recommending the high-efficiency 
equipment?” 
U4: “For <project_n> measure, what percent of the time would you recommend the high-efficiency equipment option without the 
program?  
P5: “On average, what percent of the rebate is passed on to the buyer for <project_n>, either directly or indirectly ?” 

Priority Measure 
Group VT1. VT2. U2 U4 P5 

Upselling 
Attribution 
(VT1 * (U2-

U4)/U4) 

Price Attribution (if P5 * 
Vendor Rebate > Amt more 
cust would pay, then VT2) 

Vendor Indirect 
Attribution 

Kitchen Ventilation 1 0 1 0 1 1 0 1 
Kitchen Ventilation 0.5 0.3 0.8 0.5 NA 0.1875 0 0.1875 
Infrared 0.6 0.3 1 1 1 0 0.3 0.3 
Kitchen Ventilation 0.25 0.5 1 0 1 0.25 0 0.25 
Kitchen Ventilation 0.5 0.3 1 1 0 0 0 0 
DCV 0.2 0.2 0.8 1 NA 0 0 0 
Kitchen Ventilation 0.5 0.5 0.1 0.1 REF 0 0 0 
Infrared 0.1 0.4 0 0 DK 0 0 0 
Infrared 0.6 0 0.5 0.5 0 0 0 0 
Kitchen Ventilation 0.2 0.3 0.8 0.5 NA 0.075 0 0.075 

D.4 ENBRIDGE SPILLOVER 

Participants were asked the spillover battery of questions, of which the responses for five participants 
indicated possible spillover. Upon further inquiries (based on the skip patterns in the survey guide), it was 
evident that none of the spillover responses were indicative of actual spillover. This was either due to the 
participants receiving (or being in the process of applying for) an incentive for a completed measure(s), or 
due to them indicating that participating in the 2017 C&I prescriptive program had no influence on their 
pursuit of the completed measure(s).  None of these five participants needed an engineer’s call-back to 
quantify the effect of spillover. 

Only one respondent indicated that they did not receive any incentives for a completed measure, 
triggering both inside and outside spillover probes. When asked about the likelihood of pursuing this 
additional energy efficiency measure, the customer responded, “very likely”, which implied an attribution 
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factor=0.00 for participant spillover; therefore, we did not pursue a call-back to quantify the effect of 
spillover for this respondent.  

Attribution of claimed spillover is based on the following question: “If you had not made the earlier 
energy-efficiency improvements I just listed, how likely would you have been to make this additional 
energy efficiency improvement?”  

The Attribution Factor is assigned in the following way:  

1. Not likely at all- Attribution Factor=1.00 

2. Not very likely- Attribution Factor=0.90 

3. Somewhat likely- Attribution Factor=0.55 

4. Very likely- Attribution Factor=0.00 
 

Spillover Savings = Estimate Spillover Measure Savings X Attribution Factor  

The findings from spillover battery are provided below in Table D-22 for inside spillover responses and in 
Table D-23 for outside spillover responses.  

TABLE D-22: ENBRIDGE INSIDE SPILLOVER RESPONSES 

Enbridge 
Program 

with 
Incentive 

Incentive 
Through 
Electric 
Utility 

Not a 
Source of 
Spillover 

Action Inside 
Spillover 

Timing 
Inside 

Spillover 

Incentive 
Inside 

Spillover 

Source 
Inside 

Spillover 

Score Inside 
Spillover 

1 0 0 HVAC and Boiler 2017 Yes Enbridge 2 

0 1 0 Lighting 2018 Yes Electric 
Utility 4 

0 1 0 HVAC  2018 Yes Electric 
Utility 4 

1 0 0 Boiler  2018 In progress Enbridge 4 
0 0 1 Envelope 2017 No   NA  
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TABLE D-23: ENBRIDGE OUTSIDE SPILLOVER RESPONSES 

Enbridge 
Program 

with 
Incentive 

Incentive 
Through 
Electric 
Utility 

Not a 
Source of 
Spillover 

Action Outside 
Spillover 

Timing 
Outside 
Spillover 

Incentive 
Outside 
Spillover 

Source 
Outside 
Spillover 

Score 
Outside 
Spillover 

1 0 0 DCKV 2018 Yes Enbridge 0 

0 0 1 Water 
Conservation       0 

1 0 0 Envelope 2018 In progress Enbridge  NA 
0 0 1 Envelope 2017 No   NA 
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APPENDIX E – UNION GROSS IMPACT REPORTS 

E.1 BOILERS 

Union_Boilers_Final
.pdf

 

E.2 ENERGY RECOVERY VENTILATION 

Union_ERV_Final.p
df

 

E.3 INFRARED HEATING 

Union_Infrared 
Heating_Final.pdf

 

E.4 AIR CURTAINS 

Union_Air 
Curtains_Final.pdf
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APPENDIX F – UNION NTG STUDY DETAILS 

F.1 UNION NET-TO-GROSS DATA COLLECTION 

The Net-to-Gross analysis for Union was conducted for the following four Priority Measure Groups:  

 Boilers 

 ERV 

 Infrared Heating 

 Air Curtains  

The number targeted completes for Union NTG data collection (146) was determined using a 90/10 
relative precision with a CoV of 0.8, as detailed on pages 2-24 and 2-25 of the embedded workplan in 
Appendix A. Due to lower than expected response rates, a total of 127 of the targeted 146 projects 
completed NTG interviews.  

Some customers represented multiple projects. The 127 completed NTG interviews entailed 100 
customers. Of the data collection not completed, 130 projects attempted a NTG interview without 
success, while dialing was not attempted on 255 boiler and infrared heating projects.  

The verified lifecycle savings of projects with completed NTG data collection represents at total of 
37,018,493 CCM, which is approximately 20% of total population savings in 2017, on a lifecycle CCM basis.  

Across all four Union Priority Measure Groups, vendors for 25 projects completed a vendor NTG survey. 
Table F-1 summarizes Union NTG data collection. 
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TABLE F-1: UNION NET-TO-GROSS DATA COLLECTION 

  Total Pop Target Completed Not Completed 
Priority 
Measure 
Group 

Number 
of 

Projects 

Number of 
Unique 

Customers 

Lifecycle Verified 
CCM of Population 

Number of 
Projects 

Number of 
Projects 

Number of 
Unique 

Customers* 

Lifecycle Verified 
CCM of Survey 

Completes 

Vendor Survey 
Completes (# 

Projects)** 

Attempted, Not 
Completed # 

Projects 

Not Attempted 
# Projects 

Boiler 380 350 117,731,013 44 41 32 12,624,586 5 63 276 

ERV 53 49 33,381,798 40 45 30 13,754,494 11 8 0 

Infrared 
Heating 184 179 18,298,967 43 28 28 4,024,533 5 34 122 

Air 
Curtains 28 26 16,351,950 19 13 10 6,614,880 4 15 0 

Total 645 604 185,763,728 146 127 100 37,018,493 25 120 398 

* A customer may appear multiple times if their responses varied by measures, resulting in a total greater than the number of 
customers interviewed. 

** A vendor can appear multiple times if their responses varied by measures, resulting in a total greater than the number of 
vendors interviewed. 

 

Figure F-1 displays the proportion of sampled verified lifecycle CCM savings in relation to the population 
verified lifecycle CCM savings for Union. NTG survey data encompasses ~11% of Boiler population savings, 
~41% of ERV population savings, ~22% of Infrared Heating population savings, and ~40% of Air Curtain 
population savings. 

FIGURE F-1: UNION NET-TO-GROSS SAMPLED PERCENT VERIFIED LIFECYCLE SAVINGS 

 

In Figure F-2, the achieved NTG survey completes are compared to targets in relation to the overall 
population.  
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 The target number of completed Boiler surveys was 44, while 41 were achieved. Approximately 
11% of the population of Boiler projects was sampled.  

 The target number of completed ERV surveys was 40, while 45 were achieved. Approximately 
85% of the population of ERV projects was sampled.  

 The target number of completed Infrared Heating surveys was 43, while 28 were achieved. 
Approximately 15% of the population of Infrared Heating projects was sampled. 

 The target number of completed Air Curtain surveys was 19, while 13 were achieved. 
Approximately 50% of the population of Air Curtain projects was sampled.  

FIGURE F-2: UNION NET-TO-GROSS INTERVIEW COMPLETION 

 

*Note that the project counts in the figure above are cumulative, where the top value includes the counts of the bottom value.  

F.2 UNION NET-TO-GROSS RATIOS 

Table F-2 summarizes Enbridge NTG ratios along with confidence interval and absolute precision statistics. 
The free-ridership ratio is 76% for Boilers measure group, 70% for the ERV measure group, 93% for the 
Infrared Heating measure group, and 50% for the Air Curtains measure group. Based on the participant 
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IDIs, no evidence of spillover was found in the analysis. Therefore, the Net-to-Gross ratios are 24%, 30%, 
7%, and 50% respectively for Boilers, ERV, Infrared Heating, and Air Curtains.  

Absolute precisions are calculated with and without FPC15. The absolute precisions with the FPC are 9%, 
8%, 6%, and 19% respectively for Boilers, ERV, Infrared Heating, and Air Curtains. The absolute precisions 
without the FPC are 9%, 13%, 6%, and 24% respectively for Boilers, ERV, Infrared Heating, and Air Curtains. 

TABLE F-2:  UNION NET-TO-GROSS RESULTS 

Priority Measure 
Group 

Free 
Ridership 

Rate 
Spillover 

NTGR 90% Confidence Interval Absolute 
Precision 
(w/ FPC) 

(+/-) 

Absolute 
Precision 
(w/o FPC) 

(+/-) 

= [(1-FR) 
+ SO] +/- Lower 

Bound 
Upper 
Bound 

Boilers 76% 0% 24% 9% 15% 32% 9% 9% 

ERV 70% 0% 30% 13% 17% 43% 8% 13% 

Infrared Heating  93% 0% 7% 6% 1% 13% 6% 6% 

Air Curtains 50% 0% 50% 22% 29% 72% 19% 24% 
 

The Net-To-Gross results along with their confidence intervals are presented in Figure F-3, which displays 
the results at 90% confidence, meaning that the probability that the true NTGR is within the confidence 
interval range is 90%. Unlike the variation seen with the gross realization rates, the variation seen with 
the NTGR are higher due to the larger range of customer responses regarding program influence. For 
example, the variation seen with infrared heating interview responses is lower than the variation of 
interview responses for other measures. This indicates that customers generally had similar interview 
responses, where the NTGR for each project remained +/- 6% within the average NTGR value of 7%. 

 
15   Results from this study with FPC will be applied to the lost revenue calculations for the 2017 program.  Those 

without FPC will be applied to future study year shareholder incentive and lost revenue calculations. 
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FIGURE F-3:  UNION NET-TO-GROSS RESULTS 

 

The breakdown of the components of the NTG score is summarized below in Table F-3. Not all measures 
have the efficiency component on a bracketed basis (i.e., providing actual range of values). Only customers 
with Boilers and some ERV projects were asked the bracketed efficiency questions.  

Of the sampled group of projects, 60% responded that timing, efficiency, and quantity had no influence 
on their decision to purchase the equipment under the Union Prescriptive Program. Of the remaining 40%, 
78% indicate that they were influenced by timing, and 8% indicate that they were influenced by quantity. 
Of the Boilers and ERV Priority Measure Group respondents that were asked the efficiency question that 
had program influence, 26% indicate that efficiency was a factor of influence.  
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TABLE F-3: UNION TEQ OVERVIEW 

Timing Efficiency* Quantity Customers** Projects 
YES YES YES 1 1 
YES YES NO 6 7 
YES NO YES 1 1 
YES NO NO 11 16 
NO YES YES 0 0 
NO YES NO 7 11 
NO NO YES 0 0 
NO NO NO 30 38 
YES NA YES 2 2 
YES NA NO 10 13 
NO NA YES 0 0 
NO NA NO 32 38 

Total 100 127 
* Efficiency not asked for all measures.  
** A customer may appear multiple times if their responses varied by measures, resulting in a total greater than the number of 

customers interviewed. 
 
An overview of the Union timing, efficiency, and quantity data collection responses are listed below in 
Table F-4, Table F-5, and Table F-6, respectively. Detailed results by Priority Measure Group are presented 
in the subsequent tables (Table F-7 through Table F-16).  Based on table values, Union influenced ~27% 
of sampled projects overall with regards to timing, ~15% of sampled projects in regard to efficiency, and 
~10% of sampled projects with regards to quantity. Boilers and air curtains were influenced the most by 
Union. Regarding the timing question, ~46% of boilers, and ~69% of air curtain sampled projects would 
have installed the equipment at a later time without the program.  

TABLE F-4: UNION TIMING OVERVIEW 

Dat1a. Without the utility, how different would the timing have been? 

Dat1b. Approximately how many months later? 

Dat1a Dat1b Customers* Projects Timing Attribution 

Same Time NA 69 87 None 

Later 
Months (Cap at 48 mo.) 16 20 0-4 (mo. Converted to years) 

Don't Know/ Refused 3 3 Timing Attribution of avg. of 
DAT1b 

Never NA 7 11 Full 
Don't 

Know/Refused NA 5 6 Timing Attribution of avg. of 
DAT1a 

* A customer may appear multiple times if their responses varied by measures, resulting in a total greater than the number of 
customers interviewed. 
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TABLE F-5: UNION EFFICIENCY OVERVIEW 

Dat2a. Without the utility, would you have installed the same, higher, or lower efficiency? 
Dat2b. Without the utility, what efficiency would you have installed? 

Dat2a Dat2b Customers* Projects Efficiency 
Attribution 

Same NA 36 46 None 

Lower 

Standard Efficiency 4 5 Full 
Between Standard 

and High 4 5 Half 

Don't know / 
Refused 6 9 Average of Dat2b 

Don't 
Know/Refused NA 6 9 Average of Dat2a 

Not Applicable NA 44 53 Not Asked 
 

TABLE F-6: UNION QUANTITY OVERVIEW 

Dat3a. Without the utility, how different would the quantity/size have been? 

Dat3b. By what percentage did you change the amount installed because of the utility? 

Dat3a Dat3b Customers* Projects Quantity Attribution 

Same NA 79 99 None 

Less 
% Less 5 6 (% Less)/(1 + % Less) 

Don't know / Refused 3 3 Average of DAT3a 

More 
% More 3 3 % More 

Don't know / Refused 0 0 Average of DAT3a 

None NA 1 1 Full 

Don't Know/Refused NA 9 15 Average of DAT3 

Not Applicable NA 0 0 Not Asked 

* A customer may appear multiple times if their responses varied by measures, resulting in a total greater than the number of 
customers interviewed. 
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F.2.1 Union Boilers: Timing, Efficiency, Quantity Response Summary 
TABLE F-7:  TIMING UNION BOILERS 

Dat1a. Without the utility, how different would the timing have been? 
Dat1b. Approximately how many months later? 

Dat1a Dat1b Customers* Projects Timing Attribution 
Same Time NA 20 27 None 

Later 
Months (Cap at 48 

mo.) 8 9 0-4 (mo. Converted to years) 

Don't Know/ Refused 1 1 Timing Attribution of avg. of DAT1b 
Never NA 2 3 Full 

Don't Know/Refused NA 1 1 Timing Attribution of avg. of DAT1a 
* A customer may appear multiple times if their responses varied by measures, resulting in a total greater than the number of 

customers interviewed. 

TABLE F-8:  EFFICIENCY UNION BOILERS 

Dat2a. Without the utility, would you have installed the same, higher, or lower efficiency? 
Dat2b. Without the utility, what efficiency would you have installed? 

Dat2a Dat2b Customers* Projects Efficiency 
Attribution 

Same NA 22 26 None 

Lower 
Standard Efficiency 0 0 Full 

Between Standard and High 2 2 Half 
Don't know / Refused 3 5 Average of Dat2b 

Don't 
Know/Refused NA 5 8 Average of Dat2a 

Not Applicable NA 0 0 Not Asked 
*A customer may appear multiple times if their responses varied by measures, resulting in a total greater than the number of 
customers interviewed. 

TABLE F-9:  QUANTITY UNION BOILERS 

Dat3a. Without the utility, how different would the quantity/size have been? 
Dat3b. By what percentage did you change the amount installed because of the utility? 

Dat3a Dat3b Customers* Projects Quantity Attribution 
Same NA 26 32 None 

Less 
% Less 2 3 (% Less)/(1 + % Less) 

Don't know / Refused 0 0 Average of DAT3a 

More 
% More 0 0 % More 

Don't know / Refused 0 0 Average of DAT3a 
None NA 0 0 Full 

Don't Know/Refused NA 3 5 Average of DAT3 

Not Applicable NA 1 1 Not Asked 

* A customer may appear multiple times if their responses varied by measures, resulting in a total greater than the number of 
customers interviewed. 
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F.2.2 Union ERV: Timing, Efficiency, Quantity Response Summary 
TABLE F-10: TIMING UNION ERV 

Dat1a. Without the utility, how different would the timing have been? 
Dat1b. Approximately how many months later? 

Dat1a Dat1b Customers* Projects Timing Attribution 
Same Time NA 22 33 None 

Later 

Months (Cap at 
48 mo.) 3 4 0-4 (mo. Converted 

to years) 
Don't Know/ 

Refused 0 0 Timing Attribution 
of avg. of DAT1b 

Never NA 4 7 Full 

Don't Know/Refused NA 1 1 Timing Attribution 
of avg. of DAT1a 

* A customer may appear multiple times if their responses varied by measures, resulting in a total greater than the number of 
customers interviewed. 

 

TABLE F-11:  EFFICIENCY UNION ERV 

Dat2a. Without the utility, would you have installed the same, higher, or lower efficiency? 

Dat2b. Without the utility, what efficiency would you have installed? 

Dat2a Dat2b Customers* Projects Quantity Attribution 

Same NA 14 20 None 

Lower 

Standard 
Efficiency 4 5 Full 

Between 
Standard and 

High 
2 3 Half 

Don't know / 
Refused 3 4 Average of Dat2b 

Don't 
Know/Refused NA 1 1 Average of Dat2a 

Not Applicable NA 6 12 Not Asked 

* A customer may appear multiple times if their responses varied by measures, resulting in a total greater than the number of 
customers interviewed. 
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TABLE F-12:  QUANTITY UNION ERV 

Dat3a. Without the utility, how different would the quantity/size have been? 
Dat3b. By what percentage did you change the amount installed because of the utility? 

Dat3a Dat3b Customers* Projects Quantity Attribution 
Same NA 23 37 None 

Less 
% Less 1 1 (% Less)/(1 + % Less) 

Don't know / Refused 2 2 Average of DAT3a 

More 
% More 1 1 % More 

Don't know / Refused 0 0 Average of DAT3a 
None NA 1 1 Full 

Don't Know/Refused NA 1 2 Average of DAT3 
Not Applicable NA 1 1 Not Asked 

* A customer may appear multiple times if their responses varied by measures, resulting in a total greater than the number of 
customers interviewed. 

F.2.3 Union Infrared Heating: Timing, Quantity Response Summary 
TABLE F-13: TIMING UNION INFRARED HEATING 

Dat1a. Without the utility, how different would the timing have been? 
Dat1b. Approximately how many months later? 

Dat1a Dat1b Customers* Projects Timing Attribution 
Same Time NA 25 25 None 

Later 
Months (Cap at 48 mo.) 0 0 0-4 (mo. Converted to years) 

Don't Know/ Refused 0 0 Timing Attribution of avg. of DAT1b 
Never NA 1 1 Full 

Don't Know/Refused NA 2 2 Timing Attribution of avg. of DAT1a 

*     A customer may appear multiple times if their responses varied by measures, resulting in a total greater than the number 
of customers interviewed. 

TABLE F-14: QUANTITY UNION INFRARED HEATING 

Dat3a. Without the utility, how different would the quantity/size have been? 
Dat3b. By what percentage did you change the amount installed because of the utility? 

Dat3a Dat3b Customers* Projects Quantity Attribution 
Same NA 25 25 None 

Less 
% Less 1 1 (% Less)/ (1 + % Less) 

Don't know / Refused 1 1 Average of DAT3a 

More 
% More 0 0 % More 

Don't know / Refused 0 0 Average of DAT3a 
None NA 0 0 Full 

Don't Know/Refused NA 1 1 Average of DAT3 
Not Applicable NA 0 0 Not Asked 

* A customer may appear multiple times if their responses varied by measures, resulting in a total greater than the number of 
customers interviewed. 
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F.2.4 Union Air Curtains: Timing, Quantity Response Summary 
TABLE F-15:  TIMING UNION AIR CURTAINS 

Dat1a. Without the utility, how different would the timing have been? 
Dat1b. Approximately how many months later? 

Dat1a Dat1b Customers* Projects Timing Attribution 
Same Time NA 2 2 None 

Later 

Months (Cap at 48 
mo.) 5 7 0-4 (mo. Converted to years) 

Don't Know/ 
Refused 2 2 Timing Attribution of avg. of 

DAT1b 
Never NA 0 0 Full 

Don't Know/Refused NA 1 2 Timing Attribution of avg. of 
DAT1a 

*    A customer may appear multiple times if their responses varied by measures, resulting in a total greater than the number 
of customers interviewed. 

 

TABLE F-16:  QUANTITY UNION AIR CURTAINS 
 
Dat3a. Without the utility, how different would the quantity/size have been? 

Dat3b. By what percentage did you change the amount installed because of the utility? 

Dat3a Dat3b Customers* Projects Quantity Attribution 

Same NA 5 5 None 

Less 
% Less 1 1 (% Less)/(1 + % Less) 

Don't know / Refused 0 0 Average of DAT3a 

More 
% More 2 2 % More 

Don't know / Refused 0 0 Average of DAT3a 

None NA 0 0 Full 

Don't Know/Refused NA 2 5 Average of DAT3 

Not Applicable NA 0 0 Not Asked 

*    A customer may appear multiple times if their responses varied by measures, resulting in a total greater than the number of 
customers interviewed. 
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F.3 UNION VENDOR SURVEYS AND RESULTS 

The decision to pursue a vendor interview is dependent on participant questions VT1 and VT2. VT1, VT2, 
and VT3 are the participant’s scores for upselling, price, and other influence respectively. Combined, all 
three scores total to 100%. VT1, VT2, and VT3 ask the following: 

Now, I am going to ask you some questions about factors that influenced your decision-making 
process. If you were to allocate 100 points among the various factors that influenced your decision 
to install the equipment you did, how many ‘influence points’ would you give to: 

 VT1. <Vendor> recommendation regarding equipment selection? 

─ VT1a. What specific recommendations did <Vendor> provide that influenced your decision 
to purchase the equipment? 

 VT2. Price of the equipment 

─ VT2x. I would like to get a sense of your price sensitivity for the equipment. Let’s say the 
project would have cost <20% vendor rebate in dollars> more, would you have still done it? 
What about <40% vendor rebate in dollars>? What about <60% vendor rebate in dollars>? 
<80% vendor rebate in dollars>? <100% vendor rebate in dollars>? 

 VT3. All other influences 

─ VT3a. What other factors influenced your decision to purchase the equipment? 

 

How Participants Trigger Vendor Interviews 

When the sum points of VT1 and VT2 are greater than 50%, given that VT1>0 and/or VT2x is valid 
(participant indicates that the additional amount they would spend on the equipment is equal to or less 
than the vendor rebate), then that vendor is given priority to be contacted for an interview.  

These vendors are prioritized by being the first group of vendors to dial, with more allotted calling 
attempts (6 attempts). Participants that allocate VT1+VT2 with less points are also contacted after the 
high priority vendors are contacted.  

Vendors with participant VT1+VT2 scores ranked less than 30% were generally not contacted, unless those 
vendors happened to overlap with a vendor of a different customer with a high score. Vendor interviews 
were scheduled after the NTG IDI is completed. Also, if the participant NTG ratio was already 1.0, then the 
vendor was not contacted for an interview.  
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Distribution of Participant Responses on Upselling and Price (VT1 & VT2) 

The distribution of VT1 and VT2 responses are displayed in Table F-17 and Table F-18. Of VT1 upselling 
responses, 74% of sampled projects allocate 50% or less points to upselling.  

TABLE F-17: UNION CUSTOMER DISTRIBUTION OF VT1, VT2, & VT3 POINT ALLOCATION 

  VT1 VT2 VT3 

0-10% 16 28 49 

11-20% 4 10 18 

21-30% 6 24 16 

31-40% 15 13 5 

41-50% 23 19 5 

51-60% 4 1 1 

61-70% 8 0 0 

71-80% 10 3 2 

81-90% 3 2 1 

91-100% 11 0 3 

Total Customers 100 100 100 
 

TABLE F-18:  PERCENT OF SAVINGS OF UNION PROJECTS WITH VENDOR TO PARTICIPANT INFLUENCE (VT1) 

 
% Energy Savings Influenced 

by Vendor 
Fully Influenced (VT1 100%) 8% 
High Influence (VT1 76-99%) 5% 
Moderate Influence (VT1 51-75%) 14% 
Low Influence (VT1 1-50%) 60% 
No Influence (VT1 0%) 14% 

 

In order to receive price attribution, the additional amount that the customer would spend on the energy 
efficient equipment must be less than the amount of vendor rebate that the vendor passes to the 
customer. Once these criteria are met, the price attribution is VT2, the amount of points the participant 
allocates to price.  

The following 15 customers represented in Table F-19 indicated that the additional amount they would 
spend was equal to or less than the vendor rebate. The vendors for these customers were given high 
priority contact for an interview. However, if there was no vendor, or the participant already received full 
attribution from the TEQ score, then the vendor was not contacted. 
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TABLE F-19: UNION VT2 PRICE RESPONSES 

Questions to customers: 

If you were to allocate 100 points among the various factors that influenced your decision to install the equipment you did, how many 
‘influence points’ would you give to: 
VT1. <Vendor> recommendation regarding equipment selection? 
VT2. Price of the equipment 
VT3. Other 

VT2 Customers* Average Vendor 
Rebate ($) 

Avg Additional Amount 
Customer Would Spend ($) Average VT1 Score 

0-20% 6 400 300 0.68 

21-40% 6 540 300 0.42 

41-60% 2 150 130 0.48 

61-80% 0 - - - 

81-100% 1 1300 1300 0 

F.3.1 Utility to Vendor Influence 

Vendor Surveys Data Collection 

Twenty-five Union vendors completed interviews representing 32 projects. There were five participants 
that did not purchase program qualifying equipment through a vendor. Fifty-four vendors were contacted 
without success. Fifteen vendors were not contacted.  

TABLE F-20:  UNION VENDOR SURVEY DATA COLLECTION – COMPLETED 

  # Vendors # Projects 
Completed 25 32 

There were 15 vendors where Itron did not attempt an interview due to varying reasons such as 
participant score being 1.0, or if the VT1+VT2 scores were <30%, or due to the timing of the interview. 
Table F-21 provides the summary of the data collection of vendor surveys that we could not complete. 

TABLE F-21:  UNION VENDOR SURVEY DATA COLLECTION – NOT COMPLETED 

  No Vendor Attempted, Not Completed # 
Vendors in Participant Sample 

Not Attempted # Vendors in 
Participant Sample 

Not Completed 5 54 15 

Vendor Survey Questions & Responses 

A vendor interview is triggered if a customer reports that the vendor recommendation(upselling) or price 
had influenced their decision (Indirect path B). Then, the vendor is also asked questions regarding 
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upselling and price (Indirect path A). Indirect attribution from both path A and path B are used in the final 
indirect attribution score. 

Upselling 

Upselling refers to the influence of the vendor on the customer due to the vendor’s recommendation to 
consider program qualifying equipment over other options, like less efficiency equipment or doing nothing 
at all, in the case of add-on measures. If the customer allocates any points to upselling, the customer is 
asked to explain the recommendations the vendor provided to assist their decision. If the vendor 
interview is triggered, the following questions are asked of the vendor: 

5. U2: “In situations where you are selling <project_n>, about what percent of the time are you 
recommending the high-efficiency equipment?” 

6. U4: “For <project_n> measure, what percent of the time would you recommend the high-
efficiency equipment option without the program?”  

Price 

The purpose of this question is to see if any vendor rebate passed onto the customer has an influence on 
the customer’s decision to participate in the program. If the customer allocates any points to pricing, 
follow up questions are asked, where the customer must identify if their involvement in the project would 
change due to increase in cost by incremental amounts of the vendor incentive – either by 20%, 40%, 60%, 
80% or 100% of the vendor incentive.   

If the vendor interview is triggered, then the vendor is asked the following question: 

3. P5: “On average, what percent of the rebate is passed on to the buyer for <project_n>, either 
directly or indirectly?” 

The responses of 25 participants with vendors that completed an interview are listed in Table F-22. Three 
of the 25 participants received positive vendor upselling attribution scores. None of the respondents 
received a price attribution score.  

TABLE F-22: UNION VENDOR RESPONSES AND RESULTS 

Quest ions to custom ers: 
If you were to allocate 100 points among the various factors that influenced your decision to install the equipment you did, how many ‘influence points’ would you 
give to: 

VT1. <Vendor> recommendation regarding equipment selection? 
VT2. Price of the equipment 
VT3. Other 
Quest ions t o vendors: 
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U2: “In situations where you are selling <project_n>, about what percent of the time are you recommending the high-efficiency equipment?” 

U4: “For <project_n> measure, what percent of the time would you recommend the high-efficiency equipment option without the program?  

P5: “On average, what percent of the rebate is passed on to the buyer for <project_n>, either directly or indirectly ?” 

 

Priority Measure 
Group VT1. VT2. U2 U4 P5 Upselling Attribution 

(VT1 * (U2-U4)/U4) 

Price Attribution (if P5 * Vendor 
Rebate > Amt more cust would pay, 

then VT2) 

Vendor Indirect 
Attribution 

Infrared 0.5 0.25 0.5 0.5 NA 0 0 0 

Air Curtains 0.25 0.25 0.05 0.5 NA 0 0 0 

ERV 0.5 0.25 1 0.75 0 0.125 0 0.125 

ERV 0.3 0.4 0.8 0.5 NA 0.1125 0 0.1125 

ERV 0.9 0.1 0.7 0.7 NA 0 0 0 

ERV 0.9 0.1 1 1 1 0 0 0 

Boiler 1 0 1 1 DK 0 0 0 

ERV 0.5 0.3 0.5 1 NA 0 0 0 

Boiler 0.6 0.4 1 1 1 0 0 0 

Boiler 0.5 0.5 1 DK NA 0 0 0 

Air Curtains 0.4 0.4 1 1 0 0 0 0 

Infrared 0 0.25 0 0 NA 0 0 0 

Infrared 0.8 0 0 0 0.5 0 0 0 

Air Curtains 0 0 1 1 0 0 0 0 

ERV 0.6 0.2 0.5 0.5 0 0 0 0 

Air Curtains 1 0 1 1 0 0 0 0 

Boiler 0 0 0.7 0.7 NA 0 0 0 

Boiler 1 0 0.95 0.95 NA 0 0 0 

Infrared 0.6 0.3 1 1 DK 0 0 0 

Infrared 1 0 0 0 NA 0 0 0 

ERV 0.95 0 0.7 0.7 NA 0 0 0 

ERV 0.75 0 0.7 0.7 NA 0 0 0 

ERV 0.7 0.2 1 0.85 DK 0.105 0 0.105 

ERV 0.5 0.25 1 1 1 0 0 0 

ERV 0.33 0.33 0.75 0.75 NA 0 0 0 
 

F.4 UNION SPILLOVER 

Participants were asked the spillover battery of questions, of which the responses for seven participants 
indicated possible spillover. Upon further inquiries (based on the skip patterns in the survey guide), it was 
evident that none of the spillover responses were indicative of actual spillover. This was either due to the 
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participants receiving (or being in the process of applying for) an incentive for a completed measure(s), or 
due to the completed measure(s) being an electric fuel measure.  None of these seven participants needed 
an engineer’s call-back to quantify the effect of spillover. 

Only one respondent indicated that they did not receive any incentives for a completed measure, 
triggering both inside and outside spillover probes. When asked about the completed measure, the 
customer responded that the measure is electric powered, which implied an attribution factor=0.00 for 
participant spillover; therefore, we did not pursue a call-back to quantify the effect of spillover for this 
respondent.  

Attribution of claimed spillover is based on the following question: “If you had not made the earlier 
energy-efficiency improvements I just listed, how likely would you have been to make this additional 
energy efficiency improvement?”  

The Attribution Factor is assigned in the following way:  

1. Not likely at all- Attribution Factor=1.00 

2. Not very likely- Attribution Factor=0.90 

3. Somewhat likely- Attribution Factor=0.55 

4. Very likely- Attribution Factor=0.00 
 

Spillover Savings = Estimate Spillover Measure Savings X Attribution Factor  

The findings from spillover battery are provided below in Table F-23 for inside spillover responses and in 
Table F-24 for outside spillover responses.  



 

2017 C&I Prescriptive Program Verification Report Appendix F – Union NTG Study Details|F-18 

TABLE F-23: UNION INSIDE SPILLOVER RESPONSES 

Union 
Program 

with 
Incentive 

Incentive 
Through 
Electric 
Utility 

Not a 
Source of 
Spillover 

Action Inside 
Spillover 

Timing 
Inside 

Spillover 

Incentive 
Inside 

Spillover 

Source 
Inside 

Spillover 

Score Inside 
Spillover 

1 0 0 Boiler and HVAC 2018 In 
progress Union 2 

0 1 0 Lighting Ongoing Yes Electric 
Utility 4 

1 0 0 Lighting NA Yes Union  NA 

1 0 0 HVAC Controls 2018 Yes Union 3 

1 0 0 Furnace 2017 Yes Union 3 
0 0 1 Plug-Ins 2016 No   4 

0 1 0 Furnace  2018 Yes Electric 
Utility 4 

 

TABLE F-24: UNION OUTSIDE SPILLOVER RESPONSES 

Union 
Program 

with 
incentive 

Incentive 
through 
electric 
utility 

Not a source 
of spillover 

Action 
Outside 
spillover 

Timing 
Outside 
Spillover 

Incentive 
Outside 
Spillover 

Source 
Outside 
Spillover 

Score 
Outside 
Spillover 

1 0 0 HVAC and 
Boiler 2018 Yes Union 4 
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APPENDIX G – DATA COLLECTION INSTRUMENTS 

The embedded documents below are the interview guides used for participant and vendor data collection 
for the NTG portion of the evaluation.  

       
2017 CIPMSV 

Participant Survey
  

2017 CIPMSV 
Vendor Survey
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2017 CIPMSV– PROGRAM PARTICIPANT SURVEY 
INSTRUMENT   
The intent of this document is to provide a standardized interview instrument for Itron to use in its 
evaluation of the C&I prescriptive programs offered by Union and Enbridge. Please note that this guide 
has been adapted, with permission, from DNV GL 2016 CPSV NTG Participant IDI Guide. Utility-
confirmed and program records will be used to identify specific contact names and phone numbers 
for pertinent personnel from participating firms for interview purposes. To verify the identification of 
the correct individual at participating firms, this survey begins with an informed respondent battery.  
Only participants who possess first-person knowledge of the projects identified will be asked to 
complete the survey. 


In the Scope of Work, the participants were identified as those who have completed a specific priority 
measure type (boilers, kitchen ventilation, Infrared Heating, DCV for Enbridge and Boilers, ERV, 
Infrared Heating and Air Doors/ Curtains for Union ), in 2017, for a single account or customer ID, with 
a single utility.  


VARIABLES 


INFORMED RESPONDENT (INF) 


Variable Description 
<project_n> Project description.  This is a concatenation string of the measures 


contained in the unit of analysis. For the FR determination, a specific 
project completed by a customer (identified by unique contract account 
numbers for Enbridge and by Customer IDs and measure name for Union), 
as listed within the program tracking databases is defined as one 
sampling unit 


<Pn_address> Physical site address for the project where Installation was 
performed. 


<Pn_city> City for the project where Installation was performed. 
<Pn_Type> Installation 
<company> Name of respondent’s company. 
<contact> Primary contact provided by utility 
<program> Specific program which incentivized the project. 
<utility> Union or Enbridge 
<project_n_vendor>  Primary project vendor. 
<project_n_measure_n_qty> Quantity of each specific measure within project. 
<project_n_measure_n> Specific measure within project. 
<Standard Efficiency_prj_n> Standard efficiency used in savings estimates (identified during file 


review) 
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<binary> = 1 for any measure where there is a standard efficiency option; 
= 0 for any measure where there is no standard efficiency option 


<vendor_rebate_amt> Vendor rebate amount awarded for the project 
<50%_vendor_rebate_amt> Half of the vendor rebate amount awarded for the project 
<25%_vendor_rebate_amt> A quarter of the vendor rebate amount awarded for the project 
<15%_vendor_rebate_amt> Fifteen percent of the vendor rebate amount awarded for the project 
<10%_vendor_rebate_amt> Ten percent of the vendor rebate amount awarded for the project 
<5%_vendor_rebate_amt> Five percent of the vendor rebate amount awarded for the project 
<total_proj_cost> Total cost of project 


 


INF1. Hello, may I please speak with <contact>?   


Contact available .................................................................................................. [Skip to Inf2] 1 


Contact currently unavailable ..................................................................... [Arrange call back] 2 


No contact ................................................................................................................................. 3 


 


INF2. Hello, my name is ___________ and I’m calling from Itron on behalf of the <Utility> and the 
Ontario Energy Board. 


I would like to ask you a few questions regarding some energy efficiency improvements your 
organization recently made.  This is not a sales or marketing call.  We’re calling to evaluate 
and verify your participation in the <program> from <utility>, which helped your organization 
with some energy efficiency work. 


Your responses will be kept entirely confidential.  


[If respondent asks who is Itron: Itron is an evaluation firm that specializes in energy 
efficiency program evaluations, and is conducting analysis  of 
savings on behalf of the OEB.] 


INF1 is an introduction question to simply get to the correct person as identified by the utility programs 


 


INF2 is to speak with an individual, introduce the subject of the call, confirm involvement in listed 
programs, and ask for the correct person if contact denies project involvement (by going to INF5). 
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INF2a.  For the purposes of our conversation, we will refer to each of the following groupings as a 
“project”.   


(list:) 


P1: <project_1> At <P1_address> at <P1_city>, Ontario in <P1_year>:   


P2: <project_2> At  <P2_address> at <P2_city>, Ontario in <P2_year>:   


P3: <project_3> At <P3_address> at <P3_city>, Ontario in <P3_year>:   


 


INF3. Are you familiar with your organization’s decision to make these energy efficiency 
improvements?  


(check response that applies for each) 
(If multiple projects, first ask INF5 for projects that they are not informed about – then return to 
INF3 for projects they are informed about) 
 


  Project_1 Project_2 Project_3  
1 Yes    INF3a 
2 No    INF5 


98 Don’t Know    
99 Refused    


 


INF3a. Were you involved in those decisions?  


1 Yes, for all (if one or multiple) INF4 


2 
Yes, for some (if multiple, but 


not involved in all) 


INF5 for 
projects 


not 
present 
for, then 
INF4 for 


rest. 


INF2a is to allow interviewers to call these “projects” by that terminology.   


For the respondents, the work done may not have been thought of as a project – it may have simply been 
having maintenance work done, or it may have been merely a part of a larger project.  This allows the 
interviewer and respondent to be on the same page for the conversation.  


INF2a does not need any responses – the intent is to simply provide clarity. 
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3 No INF5 
 
 


98 Don’t Know 


99 Refused 
 


 
 


INF4.  What role(s) did you play [IF NEEDED: on each project]? 


(Check all that apply for each project.)   


(Note:  If respondent not directly mention any of the roles listed below, record response 
verbatim under “Other”. 


Respondent should be able to demonstrate first-person involvement and knowledge of the 
project.) 


  Project_1 Project_2 Project_3  


0 NO DIRECT ROLE     INF5 


1 Proposing/Project 
Champion 


   INF7 


2 Planning    


3 Researching    


4 Spec/Scope    


5 Purchasing    


6 Work w/ vendors, 
manufacturers, etc 


   


7 Equipment selection    


8 Paperwork and rebates    


9 Project Management    


77 Other (see instructions)    


98 Don’t Know    INF5 


99 Refused    INF5 
 


INF4 is an opened ended question, looking to ensure that the respondent played a role in the project.  
Responses to this question will vary, and interviewers will be looking for specific roles identified.  If pre-
established roles are not mentioned, a verbatim response will be recorded for confirmation review by 
Itron staff. 
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INF5.  Is there someone else who is likely to be more familiar with your organization’s decision to 
make these energy efficiency improvements? 


 


INF6.  Thank you very much for your time today.  Those are all the questions I have.  


 


INF7. Who else was involved with the project decision-making? 


 (Probe for internal roles – plant manager, president, engineers, etc. –  
  and external roles – contractors, manufacturer, consultants, etc.) 
(Check all that apply) 


0 Nobody Next section 
1 Internal: Company president INF7a 
2 Internal: Other company senior executives 
3 Internal: Engineers 
7 Internal: Other (Record) 
10 External: Utility 
11 External: Vendor/Contractor/Product Specialist 
12 External: Manufacturer 
13 External: Consultants 
17 External: Other (Record) 
77 Other: (Record) 
98 Don’t Know Next section 
99 Refused 


 


  Project_1 Project_2 Project_3  


1 Contact 
name and 
information 


   INF6 if no projects 
where the 
respondent is an 
informed 
respondent for any 
project, else return 
to applicable 
question 


98 Don’t Know    


99 Refused    


INF5 is where callers will record contact information for projects if it is previously determined that the 
respondent is not able to provide first-person informed responses. 


 


Next is to frame the involvement of all parties involved 
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INF7a.  What input, if any, did those individuals provide with respect to the timing of <project> or the 
equipment choice? 


77 Record Response for EACH individual mentioned in PF4. Next section 
98 Don’t Know 
99 Refused 


FRAMING 


Practices – Organization Policy & Procedures (GPP) 


The following questions are about how the organization makes decisions about selecting the 
equipment and approving the expenditures.  The interviewer should record the responses to each 
question. These questions are designed for the interviewer to understand the organization’s policies 
regarding equipment purchases.  These questions are not designed to provide specific data for 
analysis but to get the respondent to start thinking about how project decisions were made, along 
with related policies, procedures, parties, processes, etc.   


 


GPP1a. When you are buying new equipment, what factors are important to you in deciding what to 
buy? [DO NOT READ. CHECK ALL THAT APPLY.] 


1 Price End of Section  
2 Quality 
3 Brand name 
4 Functionality 
5 Durability 
6 Availability 
7 Energy Efficiency 
77 Other (Record Response) 
98 Don’t Know 


To clarify what roles were performed, ask follow-up question INF7a for each of the roles identified in INF7 
before moving on  


 


 


GPP1 – This is an open-ended question.  This question is intended to get the respondent to talk about, 
and think about, a broad range of issues that go into the response.  . 
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99 Refused 


Framing – Project Framing (PF) 


In the Project Framing section, the intent is to start talking about the individual “projects” (Priority Measure 


Groups) 


 


PF1. When did your organization first consider doing <project_n>? 


1 Record Response  
PF1 98 Don’t Know 


99 Refused 
 


 


PF2. Why did you decide to implement <project n>? [DONT READ RESPONSES BUT ALLOW MULTIPLE 
REASONS] 


1 Equipment failure PF3 
2 Significant performance or maintenance problems 
3 It was too expensive to operate/Not energy efficient 
4 Part of larger project or renovation 
5 Other RECORD RESPONSE 
98 Don’t know 
99 Refused 


PF3. When first considering the project, what other options did you consider, if any? 


1 None PB2 
 
 


77 Record Response 
98 Don’t Know 
99 Refused 


 
IF PF1 response = 2, then ask PF22. ELSE SKIP TO PB2. 


PF22. Why didn’t you implement the project sooner? 


First item to frame is the timeline. 


 


Second item to frame are motivations. 
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77 Record Response PB2 
98 Don’t Know 
99 Refused 


 


PB2.   What challenges, if any, did you experience as you were considering implementation of this 
project? [DO NOT READ. RECORD MULTIPLE RESPONSES.] 


 [appropriate probes based on response to PF22] 


1 None PB3 
2 Lack of capital 
3 Needed independent savings estimate 
4 Didn’t meet payback/ROI threshold 
5 Lack of information about the technology 
6 Equipment not available 
77 Other (Record Response) 
98 Don’t Know 
99 Refused 


 
PB3.   Did the <utility> <program> play any role in overcoming these challenges? 


1 Yes PB4 
2 No VT1 


98 Don’t Know 
99 Refused 


 


PB4. Specifically, how did the <utility> <program> help you to overcome these issues? [IF NEEDED: 
What interventions did they provide to address them?] 


 [appropriate probes based on response to PF22] 


77 Record Response VT1 
98 Don’t Know 
99 Refused 


VENDOR TRIGGER (VT) 


The objective of these questions is to determine whether the customer was influenced by vendor 
recommendations and/or potential changes in price that are smaller than the vendor incentive.  
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If you were to allocate100 points among the various factors that influenced your decision to install 
the equipment you did, how many “influence points” would you give to … [CALLER, MAKE SURE 
TOTAL ACROSS ALL THREE OPTIONS =100] 


VT1. <project_n_vendor> recommendation regarding equipment 
selection? 


Record Score 
0-100 


VT2. Price of equipment Record Score 
0-100 


VT3 All other influences Record Score 
0-100 


INFLUENCE OF UPSELLING 


Now I’m going to ask you some questions about your interactions with your vendor.    


Ask if VT1>0 


VT1a. What specific recommendation did <project_n_vendor> provide that influenced your 
decision? [DO NOT READ OPTIONS] 


1 Specific model end of section 
2 Specific efficiency level 
3 Number or capacity of equipment 
4 Specific (non-efficiency) features 
77 Other (Record Response) 
98 Don’t Know 
99 Refused 


INFLUENCE OF PRICE 


Ask if VT2>0 


VT2x. I’d like to get a sense of your price sensitivity for this project. Let’s say the project would have 
cost <20%_vendor_rebate_amt> more dollars than it did … would you have still done it? What 
about <40%_vendor_rebate_amt>? What about <60%_vendor_rebate_amt>? 
<80%_vendor_rebate_amt>? ? <100% vendor_rebate_amt>?? 


[CALLER, STOP WHEN RESPONDENT SAYS “YES”]  


1 Record % of Vendor Rebate Amount VT3a. 
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98 Don’t know 
99 Refused 


OTHER INFLUENCE 


Ask if VT3>0 


VT3a. What other factors influenced your decision to participate in the program? 


77 Record Response DAT0 
98 Don’t Know 
99 Refused 


 


FREE RIDERSHIP – PROGRAM INFLUENCE (DAT) 


The free ridership section goes to specific attribution for each project.  Questions are asked for each 
measure or group of measures within each project.  For each question, callers will ask about all 
measures in that project in a sub-loop before moving on to the next question.  


TIMING 


DAT1a. Now I would like to get into some specifics of the <project_n>.  I would first like to know about 
the influence that the <utility> <program> program had on your decision to install the 
measures in that project when you did. 


I’m referring to your decision to install <project_n>  at all, not necessarily with any high-
efficiency or energy efficient <project_n > . Without the <utility> program, would you have 
installed <project_n >  at the… 


1 Same time DAT1a_O 


2 Earlier 


3 Later 


4 Or Never? 


98 Don’t Know 
99 Refused 
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Dat1a_O. Why do you say that? [RECORD VERBATIM] 


77 Record Response [IF DAT1a = NEVER, SKIP 


TO DAT1c] [ELSE IF 


DAT1a ≠ LATER, 


SKIP TO DAT2a] 


 


98 Don’t Know 
99 Refused 


 


DAT1b. Approximately how many months later?  


[Try to get a number. Try bracketing if necessary by beginning with more or less than 8 months later.] 


1 Record actual response in months  
2  
3  
4   
5   
6   
98 Don’t Know  


EFFICIENCY 


 


[If <binary>=0, skip to DAT3a] 


Measure Standard Efficiency Source 


Boilers 82% Baseline for Condensing boiler 
from Sub doc 


ERV Baseline: Minimum 55% Energy Recovery 
Effectiveness Ontario TRM v2.0 


  


Efficient: Minimum 65% Sensible Heat 
Recovery Effectiveness and  
63% Total Energy Recovery Effectiveness at 
32°F Dew Point 


  


This section applies for any measure where there is a standard efficiency option, as identified by 
<binary>=1.  For example, DCV, Kitchen Ventilation, Air Doors/ Curtains, do not have a “standard 
efficiency” option, so you should skip to DAT3a for these measures even though installing them will 


l  i   i    
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Infrared 
Heating 


Other/ existing (for NC projects) heating 
system  Evaluation Judgement 


DAT2a. Next, I’d like to know about the influence that <utility> program incentives and other services 
had on your decision to install the high efficiency < project_n >. 


Without the <utility> <program> would you have installed  


1 < Pn_Type> that was the same efficiency as what you 
installed, 


[IF DAT2a ≠ LOWER, 


SKIP TO 


DAT3a] 2 < Pn_Type> that was the lower efficiency than what you 
installed, 


3 < Pn_Type> that was the higher efficiency than what you 
installed, 


4 Nothing?  
 


DAT2a_O. Why do you say that? [RECORD VERBATIM] 


77 Record Response [IF DAT2a ≠ LOWER, 


SKIP TO 


DAT3a] 
98 Don’t Know 
99 Refused 


 


If DAT2a = 2. 


DAT2b.  Without <utility> program, would you have installed <Pn_Type> that was:  


1 <Standard efficiency_prj_n>  DAT3a 


2 Between <standard efficiency_prj_n > and the efficiency that was 
installed 


98 Don’t Know 
99 Refused 


QUANTITY/SIZE 


DAT3a. Finally, I’d like to know about the influence that <utility> program incentives and other 
services had on how many/much <measure> you installed. 
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Without the <utility> program, how different would the (number/size) of the <measure> 
have been? Would you have installed: 


1 Same  DAT3a_O 
2 Less/Smaller 
3 More/Larger 
4 Would not have installed/performed any? 
97 Not Applicable 
98 Don’t Know 
99 Refused 


 
DAT3a_O. Why do you say that? 


77 Record Response [IF DAT3 = SAME or NOT INSTALLED ANY, SKIP TO 
DAT4] 98 Don’t Know 


99 Refused 
 


DAT3b. By what percentage did you change the amount of <measure> installed because of the 
<utility> program? 


1 Record Percentage DAT4 
98 Don’t Know 
99 Refused 
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Calculate percent:  abs([(amount installed) / (amount would have installed)] - 100%) 


The response can be greater or less than 100 percent. Two examples: 


• Example 1. Organization installed 8, but would have installed 2 without the program. Change 
is 300 percent. 


• Example 2. Organization installed 4, would have installed 3 without the program. Change is 
33 percent. 


Record a positive % even if they decreased the amount that they installed. 


• Example 3. Organization installed 8 but would have installed 10 w/out the program. 
Change is 20 percent. 


• Example 4. Organization installed 4 but would have installed 6 without the program. 
Change is 33 percent/ 


 


DAT4.  We’ve just discussed the different influence that the <utility> program had on your 
organization’s decisions regarding the <project_n> that you installed. I’d like you to 
summarize the program’s effect on the timing, efficiency and amount of <project_n> that you 
installed. 


[If response is inconsistent with previous responses attempt to resolve. Please note any final 
inconsistencies.]  


77 Record Response If DAT1a≠Never and 


If DAT2b≠Standard and 


IF DAT3a≠None then 


Go to DAT5.   


Else if additional projects listed earlier 
than this one, go to DAT6.   


If no more listed, go to Spillover 


 


98 Don’t Know 


99 Refused 
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DAT5. Have you worked with the <utility> <program> programs to implement projects prior to the 
ones we have been discussing? 


1 Yes DAT6 
2 No DAT6 
98 Don’t Know 


DAT6 
99 Refused 


 


DAT6. Now, without any utility assistance for this or any other projects in the past what is the 
percent likelihood that you would have done this project? 


 0% means that there is no chance that you would have done this project without assistance. 


100% means that you definitely would have done this project, regardless of any current or past 
assistance. 


 


77 Record % Next 
Section 98 Don’t Know 


99 Refused 


SPILLOVER (S) 


S1. You indicated that you had a role in a/<number of projects confirmed> project(s) 
implemented prior to the ones we have been discussing.  These include the following.  


(List all projects where they have confirmed they are an informed respondent) 


- <project_n> at  <P_n_address> at <P_n_city>, Ontario in <P_n_year> 


- <project_n> at  <P_n_address> at <P_n_city>, Ontario in <P_n_year> 


- <project_n> at  <P_n_address> at <P_n_city>, Ontario in <P_n_year> 
 


LOOP INSTRUCTIONS 


IF THERE ARE ADDITIONAL PROJECTS, LOOP BACK TO PF1. 
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S0a.  Would you be the right person to ask if there were other energy efficiency projects which 
were implemented during the time frame when these projects that I listed were being 
installed? 


1 Yes S1 
2 No S0a_O 
98 Don’t Know Next Section 
99 Refused Next Section 


 


S0a_O. Can you tell me who the right person would be to ask? (list name, title, phone number) 


1 Record Verbatim Next Section 
98 Don’t Know Next Section 
99 Refused Next Section 


 


S1.  Since the first of these projects in <P_n_year>, has your organization performed any other 
projects we have not mentioned involving energy-using equipment or improving energy 
efficiency at this or different locations in Ontario? 


1 Yes S2a 
2 No S1a 
98 Don’t Know Next Section 
99 Refused Next Section 


S1a. Just to confirm, your organization has not implemented any other projects involving energy-
using equipment or improving energy efficiency at this or different locations with or without 
utility incentives? 


1 CORRECT Next Section 
2 INCORRECT Go to S2a 
98 Don’t Know Next Section 
99 Refused Next Section 


 


S2a.  First, can you tell me what was done at <Site Location>. 


First time through or as needed read:  For example, did you install new HVAC equipment or other new 


installation or did you check and replace steam traps? 
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Inside 
Spillover 
list What was done? 


Approximately 
when was this 
completed? 


Did you receive any 
incentives for that 
project, from any 
sources? What sources? 


1     


2     


3     


4     


5     


6     


7     


 


S2b.  On a 1 to 4 scale, where ‘1’ is “Not likely at all” and ‘4’ is “Very Likely”, how likely would you 
say your organization would have been to perform that project without having received 
rebates or other assistance from the <utility> <program>? 


1 Not likely at all S2c 


2 Not very likely 


3 Somewhat likely 


4 Very Likely 
98 Don’t Know Return to S2a if more projects mentioned, else go to S3a. 
99 Refused 


S2c. Why do you say that? 


Probe, if necessary, for those with response to S2bof 1, 2, or 3: What part(s) of your experience with the 


<utility> program increased the likelihood that you would do <spillover project from list>? 


After getting details for each ask, “Anything else at <Site>?” 


77 Record Response Return to S2a if more projects mentioned,  
else go to S3a. 98 Don’t Know 


99 Refused 
 


S3a.  Now, can you tell me what was done at other sites in <Utility> territory? 
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Outside 
Spillover 
list 


Where was 
this 
completed? 


What was 
done? 


Approximately 
when was this 
completed? 


Did you receive 
any incentives 
for that project, 
from any 
sources? What sources? 


1      


2      


3      


4      


5      


6      


7      


 


S3b.  On a 1 to 4 scale, where ‘1’ is “Not likely at all” and ‘4’ is “Very Likely”, how likely would you 
say your organization would have been to perform that project without having received 
rebates or other assistance from the <utility> <program>? 


1 Not likely at all S3c 
2 Not very likely 
3 Somewhat likely 
4 Very Likely 
98 Don’t Know Return to S3a if more projects mentioned, else go to 


Next Section. 99 Refused 
 


S3c. Why do you say that? 


 Probe, if necessary, for those with response to S4 of 1, 2, or 3: What part(s) of your experience with 


the <utility> program increased the likelihood that you would do <spillover project from list>? 


77 Record Response Return to S3a if more projects mentioned,  
else go to Next Section. 98 Don’t Know 


99 Refused 
 


LOOP INSTRUCTIONS  


Loop S2a/b/c for inside projects, then S3a/b/c for outside projects. 


IF THERE ARE NO MORE PROJECTS, GO TO CLOSE. 
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Close  


 


C1. At this location, does your organization... [read list] 


1 Own all of the space it occupies?  
2 Lease all of the space it occupies?  
3 Or own some and lease some of the space it occupies?  
98 Don’t Know  
99 Refused  


 


C2. Thank you for taking the time to talk with me today.  For this evaluation, it may be necessary for 
someone to contact you again for 


- Clarification of this call 


- Interview with an engineer 


- Scheduling a scheduling a site visit for the purpose of verifying the project  
 


Are you the appropriate person we should contact for these issues? 


1 Yes  
2 No, record proper names/numbers  
98 Don’t Know  
99 Refused  


 


Loop section if there are multiple facilities in same interview. 
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2017 C&I PRESCRIPTIVE VERIFICATION – ENBRIDGE 


INFRARED HEATING 


This report presents the results of the verification of the Infrared Heating Priority Measure Group from 


Enbridge’s 2017 C&I Prescriptive Program. This report shows the results of the gross savings verification 


by measure category. It also shows the project-level gross realization rate for each sample point. This 


report does not provide an overall sample disposition, only the disposition relating to this measure 


category.  


1.1   VERIFICATION FINDINGS  


Based on the gross impact verification approach presented in Section 2.2 of the 2017 C&I Prescriptive 


Verification Work Plan (workplan), a sample of 22 projects yielded a natural gas savings gross realization 


rate of 102.68%. Table 1 below shows the verification results, including statistics for confidence interval 


(CI) and relative precision. 


TABLE 1:  VERIFICATION-BASED GROSS REALIZATION RATE 


Priority Measure 


Group 


Gross Verification 


Realization Rate 


90% Confidence Interval 


(+/-) 
Upper 


Bound 


Lower 


Bound 


Relative 


Precision 


Infrared Heating 102.68% 6% 109% 97% 6% 
 


The verification team reviewed Enbridge’s tracking data extract to determine reported 2017 ex ante gross 


savings. The verification-based gross realization rate for the Infrared Heating Priority Measure Group was 


developed based on a combination of on-site verification (onsite) and telephone-supported engineering 


reviews (TSERs), consistent with the approach presented in Section 2.2.3 of the workplan.  


1.2   GROSS VERIFICATION SAMPLE 


The Infrared Heating Priority Measure Group represented a total of 21% of Enbridge’s 2017 C&I 


Prescriptive Program savings, on a gross CCM savings basis. Consistent with the sampling approach 


presented in Section 2.2.2 of the workplan, the verification team selected a total of 22 projects for gross 


verification purposes. 


Table 2 below presents a summary of the targeted versus achieved sample sizes for the Infrared Heating 


Priority Measure Group.  
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TABLE 2:  GROSS VERIFICATION SAMPLE – TARGET VS. ACTUAL 


Priority Measure 


Group 
Sub-Strata 


Percentage of 


Stratum CCM 


Savings/Strata 


Gross Sample 


Savings 


Gross 


Claimed 


CCM 


Savings 


Target 


Sample 


Achieved 


Sample 


Realization 


Rate 
Weight 


Infrared Heating Two Stage 69% 2,443,019 7 5 100% 32% 


Infrared Heating Single Stage 31% 1,111,120 15 17 104% 68% 


Total 22 22 102.68%1 100% 


1.3   GROSS IMPACT PARAMETER ESTIMATES 


1.3.1   Measure Overview2  


Natural gas-fired infrared (IR) heaters use radiant tube emitters or ceramic/steel emitters (high intensity) 


as the body by which to transmit infrared energy and heat. Gas is burned to heat the emitter, which 


radiates energy to the floor and other objects in the room. 


IR heaters heat more efficiently than conventional forced air systems, such as unit heaters, for several 


reasons. First, they directly heat the objects in the space through infrared radiant energy, including the 


floor slab, which then radiate heat back into the air space. Because the people in the room are directly 


being heated, comfort levels can be achieved at a lower air temperature than with forced hot air systems. 


Conventional systems heat the air flowing into the room but because heated air is less dense than the 


existing cool air, it rises to the ceiling and stratifies, gradually working its way down to the floor level. The 


floor slab and equipment act as heat sinks, causing the ceiling level to be much warmer than the floor 


area. The result is that a forced hot air system needs to work harder than the infrared heater to heat the 


same space and IR heaters produce a more uniform space temperature by heating the floor and objects 


first. 


Infrared heaters use smaller fans for the same rated capacity compared to a conventional system because 


conventional systems use fans to circulate the air through the space and infrared heaters use fans only to 


induce combustion draft.  


Infrared heaters are significantly more efficient than conventional forced hot air systems because of 


differences in the way heat is distributed and additional losses associated with the forced hot air systems, 


as discussed above. According to a study by Agviro, an infrared heater will have an output at full load of 


                                                           
1  Sample weighted realization rate 


2  From OEB TRM v 2-0_20171227;  Page 237 of PDF 



http://www.rds.oeb.ca/HPECMWebDrawer/Record/595009/File/document
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85% its conventional counterpart for the same space heating capacity. This is often referred to as the 


compensation factor. The 2012 ASHRAE handbook states that IR heaters produce savings of at least 15% 


based on a study performed by Buckley and Seel in 1988 that found savings to typically be between 15% 


and 20%. Although some manufacturers claim performance of IR heaters to be dependent on mounting 


height, ASHRAE has found IR heater savings to be independent of mounting height.  


There are three primary types of infrared heaters: single stage, high intensity, and two-stage. The 


operation of all three types is essentially the same, but high intensity heaters utilize materials such as 


ceramics that can withstand higher operating temperatures, and two-stage heaters have controls to 


optimize performance at two levels of output. Because of their controls, two-stage heaters have better 


compensation factors then single-stage or high intensity heaters. 


Measure Savings 


The TRM savings value for this measure is a function of the technology type (single-stage, high intensity 


and two-stage) and the kBtu/hr of IR heater input capacity. The set of key measure parameters and savings 


coefficients from the TRM are shown below for both Retrofit and New Construction projects.  


FIGURE 1: KEY MEASURE PARAMETERS AND SAVINGS COEFFICIENTS FROM TRM – NEW CONSTRUCTION 
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FIGURE 2: KEY MEASURE PARAMETERS AND SAVINGS COEFFICIENTS FROM TRM – RETROFIT  


 


1.3.2   Verification Methodology  


For each sampled project, we verified that the Infrared Heaters were installed and operational. We also 


verified that each of the sampled projects met the TRM eligibility requirements and was in compliance 


with the restrictions described within the TRM. For the Infrared Heating measure group, the verification 


team collected data on the heater quantities, technology type (single-stage, high intensity, and two-


stage), project type (Retrofit or New Construction) and facility operating hours. The nameplate 


information for the IR heaters to verify rated IR heater capacity was planned to be collected for the 


onsites; however, we could not do so due to the high-bay installation of these heaters. In these cases, the 


onsite engineers reviewed quotes and invoices and, in a few cases, requested and obtained the 


manufacturer specification sheets to verify the installed heater capacities.  


The technology type, quantities, and type of project were used in conjunction with the measure-specific 


TRM savings value for each of the gross impact sample points in order to derive a project-specific verified 


gross savings value. We then rolled up the individual project-specific gross savings values to determine 


the measure realization rate. The team calculated the cumulative cubic meters (CCM) savings by 


multiplying the verified annual savings by the effective useful life for each measure for use in the rollup 


calculation. 
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Figure 3 below shows a comparison of the natural gas realization rates for every site. The gross realization 


rate results ranged from 75% to 400%, which resulted in an overall measure-level weighted realization 


rate of 102.68%. 


FIGURE 3: GROSS REALIZATION RATES 


  


1.4   GROSS VERIFICATION RESULTS 


Table 3 shows the sample type, ex ante claimed, and ex post verified CCM savings by project, accompanied 


by a verified gross realization rate.  
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TABLE 3:  SAVINGS BY PROJECT 


ItronID Sub-Strata Sample Type Claimed Gross 


CCM 


Verified Gross 


CCM 


Verified Gross 


Realization Rate 


EN11163 Two-Stage TSER  83,513   83,513  100% 


EN12363 Two-Stage TSER  133,620   133,620  100% 


EN12346 Two-Stage onsite  195,976   195,976  100% 


EN123 Two-Stage TSER  249,424   249,424  100% 


EN1110 Two-Stage TSER  1,780,487   1,780,487  100% 


EN1163 Single-Stage TSER  18,275   18,275  100% 


EN12304 Single-Stage TSER  24,438   24,438  100% 


EN12220 Single-Stage TSER  24,438   97,750  400% 


EN11360 Single-Stage TSER  24,438   24,438  100% 


EN11132 Single-Stage onsite  24,438   24,438  100% 


EN12202 Single-Stage TSER  29,325   29,325  100% 


EN1132 Single-Stage onsite  29,325   29,325  100% 


EN1137 Single-Stage onsite  29,325   29,325  100% 


EN12215 Single-Stage onsite  39,100   39,100  100% 


EN12242 Single-Stage TSER  48,875   48,875  100% 


EN12216 Single-Stage TSER  58,650   58,650  100% 


EN11197 Single-Stage onsite  68,425   68,425  100% 


EN1213 Single-Stage onsite  78,200   78,200  100% 


EN11201 Single-Stage TSER  82,110   82,110  100% 


EN12239 Single-Stage TSER  117,300   87,720  75% 


EN12321 Single-Stage TSER  156,400   156,400  100% 


EN12196 Single-Stage TSER  258,060   258,060  100% 
 


Project-Specific Findings 


Project EN12220: The verification team updated the installed quantity of units based on the customer 


interview during the TSER process from the claimed quantity of one to the verified quantity of four. This 


resulted in a 300% increase in savings, resulting in a realization rate of 400% for the project.  


Project EN12239: During the TSER for this project, the customer verified that this single-stage IR heater 


was a New Construction (NC) project versus a retrofit (RF), as was claimed in the tracking data. Updating 


the measure type resulted in the application of the NC prescriptive savings value of 8.6 m3 per kBtu/hr of 


IR heater input capacity (as compared to the RF prescriptive savings value of 11.5 m3 per kBtu/hr of IR 


heater input capacity) and reduced the savings by 25%, resulting in a realization rate of 75% for the 


project.  


1.5   ELECTRIC AND WATER SAVINGS 


The verification team did not collect any data pertaining to the electricity and water savings for this study.  
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1.6   RECOMMENDATIONS 


Based on the results of this study, Itron does not recommend any additional primary data collection or 


changes to the TRM calculation for the Enbridge Infrared Heating Priority Measure Group. We also do not 


recommend any changes to the measure baseline based on the findings from this study. 
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2017 C&I PRESCRIPTIVE VERIFICATION – ENBRIDGE BOILERS 


This report presents the results of the verification of the Boilers Priority Measure Group from Enbridge’s 


2017 C&I Prescriptive Program. This report shows the results of the gross savings verification by measure 


category. It also shows the project-level gross realization rate for each sample point. This report does not 


provide an overall sample disposition, only the disposition relating to this measure category.  


1.1   VERIFICATION FINDINGS  


Based on the gross impact approach presented in Section 2.2 of the 2017 C&I Prescriptive Verification 


Work Plan (workplan), a sample of 24 projects yielded a natural gas savings gross realization rate of 


100.00%. Table 1 below shows the verification results including statistics for confidence interval (CI) and 


relative precision. 


TABLE 1:  VERIFICATION-BASED GROSS REALIZATION RATE 


Priority Measure 


Group 


Gross Verification 


Realization Rate 


90% Confidence Interval 


(+/-) 
Upper 


Bound 


Lower 


Bound 


Relative 


Precision 


Boilers 100.00% 0% 100% 100% 0% 
 


The verification team reviewed Enbridge’s tracking data extract to determine reported 2017 ex ante gross 


savings. The verification-based gross realization rate for the Boilers Priority Measure Group was 


developed based on a combination of on-site verification (onsite) and telephone-supported engineering 


reviews (TSERs), consistent with the approach presented in Section 2.2.3 of the workplan.  


1.2   GROSS VERIFICATION SAMPLE 


The Boilers Priority Measure Group represented a total of 31% of Enbridge’s 2017 C&I Prescriptive 


Program savings, on a gross CCM savings basis. Consistent with the sampling approach presented in 


Section 2.2.2 of the workplan, the verification team selected a total of 22 projects (achieved sample size 


entailed 24 projects) for gross verification purposes.  


Table 2 below presents a summary of the targeted versus achieved sample sizes for the Boilers Priority 


Measure Group.  
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TABLE 2:  GROSS VERIFICATION SAMPLE – TARGET VS. ACTUAL 


Priority 


Measure 


Group 


Sub-Strata 


Percentage of 


Stratum CCM 


Savings/Strata 


Gross Sample 


Savings 


Gross 


Claimed 


CCM 


Savings 


Target 


Sample 


Achieved 


Sample 


Realization 


Rate 
Weight 


Boiler Water Heating 6% 390,324 1 4 100% 5% 


Boiler Space Heating- Non School 37% 2,355,326 8 11 100% 36% 


Boiler Space Heating- School 57% 3,680,300 13 9 100% 59% 


Total 22 24 100.00%1 100% 


1.3   GROSS IMPACT PARAMETER ESTIMATES 


1.3.1   Measure Overview2  


The Boilers measure groups addressed by the TRM entail pure prescriptive and quasi-prescriptive 


measures. For pure prescriptive measures, energy savings are expressed in cubic meters of natural gas 


savings per unit.  Hydronic high efficiency boilers are considered pure prescriptive. For quasi-prescriptive 


measures, the TRM savings must be multiplied by a scaling factor, such as boiler capacity in Btu/hr, to 


determine the savings per installed unit.  Condensing Boilers are considered quasi-prescriptive.  


Condensing Boilers3 


Condensing boilers are a common system that provides either space or water heating that utilizes 


condensing technology for higher efficiency. 


                                                           
1  Sample weighted realization rate 


2  From TRM substantiation documents provided by the utilities; pages 1-9 of the PDF 


3 Overview taken from: https://enbridgesmartsavings.com/business-energy-management/fixed-
incentives/condensing-boilers and https://www.uniongas.com/business/save-money-and-energy/equipment-
incentive-program/space-heating-programs/condensing-boilers 



https://enbridgesmartsavings.com/business-energy-management/fixed-incentives/condensing-boilers

https://enbridgesmartsavings.com/business-energy-management/fixed-incentives/condensing-boilers

https://www.uniongas.com/business/save-money-and-energy/equipment-incentive-program/space-heating-programs/condensing-boilers

https://www.uniongas.com/business/save-money-and-energy/equipment-incentive-program/space-heating-programs/condensing-boilers
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FIGURE 1: CONDENSING BOILER OVERVIEW DIAGRAM 


 


Condensing boilers use a fuel source, such as natural gas, to heat water for space or water heating. During 


this process, heat is extracted from exhausted flue gases. This lowers the temperature of the flue gases 


below 60°C. As a result, the gases condense to liquid form, which releases latent heat that can be captured 


and used to reheat the return water. It is this re-use of latent heat, which otherwise would be exhausted 


with a conventional boiler, that saves energy and improves efficiency. Condensing boilers achieve up to 


98% thermal efficiency compared to 70% to 85% thermal efficiency for new conventional boilers, in 


addition to lower operating costs and fewer emissions.  


Hydronic High Efficiency Boilers  


The program also offers incentives to the replacement of atmospheric boilers operating in a continuous 


loop with energy-efficient high efficiency non-atmospheric hydronic boilers. Eligibility requirements 


include: 


◼ Boilers under 300 MBH must have an annual fuel utilization efficiency (AFUE) of 90% or greater.  


◼ Boilers 300 MBH to 2,000 MBH must have a thermal efficiency of 85% to 88%.  


The High Efficiency Boilers for School Boards Program offer applies to the replacement of atmospheric 


boilers operating in a continuous loop used solely for space heating in elementary and high schools only. 


Replacement boilers must be non-atmospheric hydronic boilers between 300 to 2,000 MBH with 85% to 


88% thermal efficiency. 
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Enbridge’s 2017 C&I Prescriptive Program included a mix of condensing, high efficiency and school board 


boilers for both space heating and water heating end-uses. The measure mix for Enbridge’s 2017 Boilers 


Priority Measure Group featured the following types of boilers.  


TABLE 3:  2017 C&I PRESCRIPTIVE PROGRAM BOILER TYPES 


Offer Name End-Use 


Cond Boiler 100-199MBH Cx Space Heating 


Cond Boiler 100-199MBH Cx Water Heating 


Cond Boiler 100-199MBH Cx Water Heating 


Cond Boiler 100-199MBH Cx Space Heating 


Cond Boiler 200-299 MBH Cx Offer Space Heating 


Cond Boiler 200-299 MBH Cx Offer Water Heating 


High Boiler 1000-1499MBH Cx Offer Space Heating 


High Boiler 1000-1499MBH Cx Offer Water Heating 


High Boiler 1500 - 1999 MBH Cx Offer Space Heating 


High Boiler 1500 - 1999 MBH Cx Offer Water Heating 


High Boiler 300 - 599 MBH Cx Offer Space Heating 


High Boiler 600 - 999 MBH Cx Offer Water Heating 


High Boiler 600 - 999 MBH Cx Offer Space Heating 


High Boiler up to 299 MBH Cx Offer Space Heating 


School Board Boiler Elementary Cx Offer Space Heating 


School Board Boiler Secondary Cx Offer Space Heating 


 


Measure Savings 


The TRM savings value for this measure is a function of the base case and the efficient case boiler AFUE 


and heating system fuel consumption. The set of key measure parameters and savings coefficients from 


the TRM substantiation documents are shown below.  
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FIGURE 2: KEY MEASURE PARAMETERS AND SAVINGS COEFFICIENTS FROM TRM SUBDOCS– NEW/EXISTING 


 


FIGURE 3: KEY MEASURE PARAMETERS AND SAVINGS COEFFICIENTS FROM TRM SUBDOCS – SCHOOL BOILERS  


 


Offer Name
Details of Efficient 


Equipment
End-Use


Gas Factor (December 


2016) - m3/year savings


School Board Boiler 


Elementary Cx Offer


Hydronic Boiler with 83% + 


thermal efficiency
Space Heating 12,217


School Board Boiler 


Secondary Cx Offer


Hydronic Boiler with 83% + 


thermal efficiency
Space Heating 49,476
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FIGURE 4: KEY MEASURE PARAMETERS AND SAVINGS COEFFICIENTS FROM TRM SUBDOCS – NEW/RETROFIT  


 


1.3.2   Verification Methodology  


For each sampled project, we verified that the boilers were installed and operational. We also verified 


that each of the sampled projects met the TRM substantiation document eligibility requirements. For the 


Boilers measure group, the verification team collected data on the boiler capacity, quantity, boiler type 


(condensing, hydronic), boiler thermal efficiency, and make and model information. The boiler and facility 


hours of operation were collected for the onsites but were not used for the ex post savings calculations.  


The above data (excluding make and model information) were used in conjunction with the measure-


specific TRM substantiation document-based savings value for each of the gross impact sample points in 


order derive a project-specific verified gross savings value. We then rolled up the individual project-


specific gross savings values to determine the measure realization rate. The team calculated the 


cumulative cubic meters (CCM) savings by multiplying the verified annual savings by the effective useful 


life for each measure for use in the rollup calculation. 


During both the TSERs and the onsites, we regularly found that the installed boiler efficiencies exceeded 


the minimum energy efficiency levels of 88% seasonal efficiency or 90% AFUE. As a result, the TRM team 


might consider updating the minimum efficiency standards for the energy-efficient case.  
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Figure 5 below shows a comparison of the natural gas realization rates for every site.  The gross realization 


rate results were all verified to be 100% which resulted in an overall measure-level weighted realization 


rate of 100.00%. 


FIGURE 5: GROSS REALIZATION RATES 


  


1.4   GROSS VERIFICATION RESULTS 


Table 4 shows the sample type, ex ante claimed, and ex post verified CCM savings by project, accompanied 


by a verified gross realization rate.  
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TABLE 4:  SAVINGS BY PROJECT 


ItronID Sub-Strata Sample 


Type 


Claimed Gross 


CCM 


Verified Gross 


CCM 


Verified Gross 


Realization Rate 


EN11354 Water Heating onsite  49,800   49,800  100% 


EN11387 Water Heating TSER  50,949   50,949  100% 


EN11230 Water Heating TSER  135,775   135,775  100% 


EN11234 Water Heating TSER  153,800   153,800  100% 


EN11138 Space Heating- Non School TSER  56,045   56,045  100% 


EN1279 Space Heating- Non School onsite  101,391   101,391  100% 


EN11357 Space Heating- Non School TSER  101,391   101,391  100% 


EN11378 Space Heating- Non School TSER  101,900   101,900  100% 


EN11268 Space Heating- Non School onsite  127,375   127,375  100% 


EN11365 Space Heating- Non School TSER  174,800   174,800  100% 


EN11300 Space Heating- Non School TSER  174,800   174,800  100% 


EN11298 Space Heating- Non School TSER  303,525   303,525  100% 


EN11383 Space Heating- Non School TSER  303,525   303,525  100% 


EN11256 Space Heating- Non School onsite  303,525   303,525  100% 


EN11185 Space Heating- Non School TSER  607,050   607,050  100% 


EN21147 Space Heating- School onsite  305,425   305,425  100% 


EN21288 Space Heating- School onsite  305,425   305,425  100% 


EN21148 Space Heating- School onsite  305,425   305,425  100% 


EN21348 Space Heating- School onsite  305,425   305,425  100% 


EN21392 Space Heating- School TSER  305,425   305,425  100% 


EN21290 Space Heating- School TSER  305,425   305,425  100% 


EN21302 Space Heating- School onsite  305,425   305,425  100% 


EN21341 Space Heating- School TSER  305,425   305,425  100% 


EN21343 Space Heating- School TSER  1,236,900   1,236,900  100% 
 


1.5   ELECTRIC AND WATER SAVINGS 


The verification team did not collect any data pertaining to the electricity and water savings for this study.  


1.6   RECOMMENDATIONS 


Based on the results of this study, Itron does not recommend any additional primary data collection or 


changes to the TRM calculation for the Enbridge Boilers Priority Measure Group.  


The TRM team should consider updating the minimum efficiency standards for the energy-efficient case 


for both space heating and water heating boilers based on verification findings that the as-installed boilers 


were found to exceed the minimum threshold for the energy-efficient case.  
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The TRM team might also consider further research into the baseline efficiency, given the finding that 


higher-than-expected boiler efficiencies were installed as part of these measures. The finding suggests 


that industry standard practice may be to install efficiencies that are higher than code.  
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2017 C&I PRESCRIPTIVE VERIFICATION – ENBRIDGE 


DEMAND-CONTROLLED VENTILATION 


This report presents the results of the verification of the demand-controlled ventilation (DCV) Priority 


Measure Group from Enbridge’s 2017 C&I Prescriptive Program. This report shows the results of the gross 


savings verification by measure category. It also shows the project-level gross realization rate for each 


sample point. This report does not provide an overall sample disposition, only the disposition relating to 


this measure category. 


1.1   VERIFICATION FINDINGS  


Based on the gross impact approach presented in Section 2.2 of the 2017 C&I Prescriptive Verification 


Work Plan (workplan), a sample of 15 projects1 yielded a natural gas savings gross realization rate of 


104.14%. Table 1 below shows the verification results, including statistics for confidence interval (CI) and 


relative precision. 


TABLE 1:  VERIFICATION-BASED GROSS REALIZATION RATE 


Priority Measure 


Group 


Gross Verification 


Realization Rate 


90% Confidence Interval 


(+/-) 
Upper 


Bound 


Lower 


Bound 


Relative 


Precision 


DCV 104.14% 2% 106% 102% 2% 
 


The verification team reviewed Enbridge’s tracking data extract to determine reported 2017 ex ante gross 


savings. The verification-based gross realization rate for the DCV Priority Measure Group was developed 


based on combination of on-site verification (onsite) and telephone-supported engineering reviews 


(TSERs), consistent with the approach presented in Section 2.2.3 of the workplan.  


1.2   GROSS VERIFICATION SAMPLE 


The DCV Priority Measure Group represented a total of 9% of Enbridge’s 2017 C&I Prescriptive program 


savings, on a gross CCM savings basis. Consistent with the sampling approach presented in Section 2.2.2 


of the workplan, the verification team selected a total of 17 projects (achieved sample size entailed 15 


projects).  


                                                           
1  For the DCV measure group, the planned number of completes was 17 projects across of a total of 29 


participants. All 29 participants were contacted during this study to meet the sampling targets for this measure 
group; however, due to sample exhaustion the verification team could only obtain a total 15 completes. 
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Table 2 below presents a summary of the targeted versus achieved sample sizes for the DCV Priority 


Measure Group.  


TABLE 2:  GROSS VERIFICATION SAMPLE – TARGET VS. ACTUAL 


Priority 


Measure 


Group 


Sub-Strata 


Percentage of 


Stratum CCM 


Savings/Strata 


Gross Sample 


Savings 


Gross 


Claimed 


CCM 


Savings 


Target 


Sample 


Achieved 


Sample2 


Realization 


Rate 
Weight 


DCV New Construction 28% 444,787 4 7 112% 24% 


DCV  Other 72% 1,165,515 13 8 102% 76% 


Total 17 15 104.14%3 100% 


1.3   GROSS IMPACT PARAMETER ESTIMATES 


1.3.1   Measure Overview4  


Adequate ventilation of buildings is necessary to remove “pollutants” resulting from activities occurring 


within the space and maintain acceptable levels of indoor air quality. This ventilation is typically 


accomplished by introducing a quantity of outside air sufficient to dilute the pollutants, while the same 


quantity of “contaminated” air is removed from the building through either passive or active means of 


building exhaust.  


The minimum required ventilation rate is typically established during the design process, based on 


applicable building codes and anticipated occupancy patterns. Consideration is also given to any special 


building functions expected to generate excessive levels of pollutants (various manufacturing processes, 


sustained high levels of human activity, etc.).  


Heating, cooling, and maintaining acceptable humidity levels for the ventilation air introduced to the 


space represent a very significant component of the overall building energy consumption. This energy is 


typically much greater than the sum of all “skin losses” or surface heat transfer from the building. 


Excessive ventilation can be extremely costly, with little if any associated benefit.  


                                                           
2  For the DCV measure group, the planned number of completes was 17 projects across of a total of 29 


participants. All 29 participants were contacted during this study to meet the sampling targets for this measure 
group; however, due to sample exhaustion the verification team could only obtain a total 15 completes 


3  Sample weighted realization rate 


4 From TRM substantiation documents provided by the utilities; pages 89-116 of the PDF 
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DCV is a control strategy that automatically modulates outside air dampers to control the quantity of 


outside air introduced to a space bas ed on the “demand” or level of contaminants being produced within 


the space. In most spaces, the optimum ventilation rate fluctuates in direct proportion to occupancy and 


the level of activity within the space.  


There can be many different types of indoor air pollutants specific to the particular building activities. One 


common pollutant found in all occupied spaces is CO2, which is produced by humans through respiration. 


CO2 levels expressed in parts per million (ppm) have been found to provide a good representation of 


overall indoor air quality, and except for cases where specific process-related pollutants overshadow their 


impact, have become the universally accepted controlled variable for DCV systems.  


The primary energy impact associated with implementation of DCV is lower heating fuel consumption 


resulting from a reduction in the quantity of outside air introduced to the space during the heating season.  


Measure Savings 


The set of key measure parameters and savings coefficients from the TRM substantiation documents are 


shown below.  
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FIGURE 1: KEY MEASURE PARAMETERS AND SAVINGS COEFFICIENTS FROM TRM SUBDOCS– NEW CONSTRUCTION 
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FIGURE 2: KEY MEASURE PARAMETERS AND SAVINGS COEFFICIENTS FROM TRM SUBDOCS – RETROFIT  


 


1.3.2   Verification Methodology  


For each sampled project, we verified that the DCV units were installed and operational. We also verified 


that each of the sampled projects met the TRM substantiation document eligibility requirements. For the 


DCV measure group, the verification team collected data on the quantity, space type, and square footage 


of the space being served by the DCV. The verification team also reviewed the project documentation to 


confirm the ex ante extended measure life of 15 years for DCVs with a maintenance plan (12 out of the 


15 sampled projects had an extended measure life claim). The facility hours of operation were collected 


for the onsites but were not used for the ex post savings calculations.  


The above data were used in conjunction with the measure-specific TRM substantiation document-based 


savings value for each of the gross impact sample point in order derive a project-specific verified gross 


savings. We then rolled up the individual project-specific gross savings values to determine the measure 
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realization rate. The team calculated the cumulative cubic meters (CCM) savings by multiplying the 


verified annual savings by the effective useful life for each measure for use in the rollup calculation. 


Figure 3 below shows a comparison of the natural gas realization rates for every site. The gross realization 


rate results ranged from 99% to 128%, which resulted in an overall measure-level weighted realization 


rate of 104.14%. 


FIGURE 3: GROSS REALIZATION RATES 


  


1.4   GROSS VERIFICATION RESULTS 


Table 3 shows the sample type, ex ante claimed, and ex post verified CCM savings by project, accompanied 


by a verified gross realization rate.  


0%


20%


40%


60%


80%


100%


120%


140%


V
er


if
ie


d
 R


R







 


2017 C&I Prescriptive Verification Report Enbridge Demand-Controlled Ventilation|7 


TABLE 3:  SAVINGS BY PROJECT 


ItronID Sub-Strata Sample Type Claimed Gross CCM Verified Gross 


CCM 


Verified Gross 


Realization Rate 


EN1193 New Construction TSER  38,220   38,338  100% 


EN1150 New Construction TSER  46,711   47,069  101% 


EN11156 New Construction onsite  58,800   58,800  100% 


EN1164 New Construction TSER  58,800   58,594  100% 


EN1182 New Construction TSER  58,800   58,712  100% 


EN1184 New Construction TSER  91,728   117,600  128% 


EN1165 New Construction TSER  91,728   117,600  128% 


EN11245 Other onsite  20,832   20,832  100% 


EN11180 Other TSER  23,544   23,544  100% 


EN11373 Other TSER  35,562   35,562  100% 


EN11179 Other onsite  65,462   64,874  99% 


EN11181 Other TSER  84,672   84,672  100% 


EN11317 Other onsite  88,429   89,352  101% 


EN11349 Other onsite  423,360   444,316  105% 


EN11225 Other TSER  423,654   423,654  100% 
 


Project-Specific Findings 


For projects EN1150, EN1165, EN1184, EN11317, EN11349: during the TSERs and onsites, the verified 


square footage values of the spaces served by DCVs were found to be higher than the ex ante claimed 


values. Adjustments to reflect this change increased project-level savings and thereby resulted in >100% 


realization rates.  


For project EN11179, the verified space square footage was slightly lower than the ex ante claim, which 


reduced the savings by 1% for a project-level realization rate of 99%. 


1.5   ELECTRIC AND WATER SAVINGS 


The verification team did not collect any data pertaining to the electricity and water savings for this study.  


1.6   RECOMMENDATIONS 


Based on the results of this study, Itron does not recommend any additional primary data collection or 


changes to the TRM calculation for the Enbridge DCV Priority Measure Group. We also do not recommend 


any changes to the measure baseline based on the findings from this study.  
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2017 C&I PRESCRIPTIVE VERIFICATION – UNION BOILERS 


This report presents the results of the verification of the Boilers Priority Measure Group from Union’s 


2017 C&I Prescriptive Program. This report shows the results of the gross savings verification by measure 


category. It also shows the project-level gross realization rate for each sample point. This report does not 


provide an overall sample disposition, only the disposition relating to this measure category.  


1.1   VERIFICATION FINDINGS  


Based on the gross impact approach presented in Section 2.2 of the 2017 C&I Prescriptive Verification 


Work Plan (workplan), a sample of 30 projects yielded a natural gas savings gross realization rate of 


101.66%. Table 1 below shows the verification results including statistics for confidence interval (CI) and 


relative precision.  


TABLE 1:  VERIFICATION-BASED GROSS REALIZATION RATE 


Priority Measure 


Group 


Gross Verification 


Realization Rate 


90% Confidence Interval 


(+/-) 
Upper 


Bound 


Lower 


Bound 


Relative 


Precision 


Boilers 101.66% 1% 103% 100% 1% 
 


The verification team reviewed Union’s tracking data extract to determine reported 2017 ex ante gross 


savings. The verification-based gross realization rate for the Boilers Priority Measure Group was 


developed based on a combination of on-site verification (onsite) and telephone-supported engineering 


reviews (TSERs), consistent with the approach presented in Section 2.2.3 of the workplan.  


1.2   GROSS VERIFICATION SAMPLE 


The Boilers Priority Measure Group represented a total of 55% of Union’s 2017 C&I Prescriptive Program 


savings, on a gross CCM savings basis. Consistent with the sampling approach presented in Section 2.2.2 


of the workplan, the verification selected a total of 28 projects (achieved sample size entailed 30 projects) 


for gross verification purposes.  


Table 2 below presents a summary of the targeted versus achieved sample sizes for the Boilers Priority 


Measure Group.  
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TABLE 2:  GROSS VERIFICATION SAMPLE – TARGET VS. ACTUAL 


Priority 


Measure 


Group 


Sub-Strata 


Percentage of 


Stratum CCM 


Savings/Strata 


Gross Sample 


Savings 


Gross 


Claimed CCM 


Savings 


Target 


Sample 


Achieved 


Sample 


Realization 


Rate 
Weight 


Boiler Water Heating 14% 2,172,338 3 6 115% 11% 


Boiler Space Heating 86% 13,422,404 25 24 100% 89% 


Total 28 30 101.66%1 100% 


1.3   GROSS IMPACT PARAMETER ESTIMATES 


1.3.1   Measure Overview2 


The Boilers measure groups addressed by the TRM entail pure prescriptive and quasi-prescriptive 


measures. For pure prescriptive measures, energy savings are expressed in cubic meters of natural gas 


savings per unit. Hydronic high efficiency boilers are considered pure prescriptive. For quasi-prescriptive 


measures, the TRM savings must be multiplied by a scaling factor, such as boiler capacity in Btu/hr, to 


determine the savings per installed unit.  Condensing boilers are considered quasi-prescriptive.  


Condensing Boilers3 


Condensing boilers are a common system that provides either space or water heating that utilizes 


condensing technology for higher efficiency. 


                                                           
1  Sample weighted realization rate 


2  From TRM substantiation documents provided by the utilities; pages 1-9 of the PDF 


3  https://www.uniongas.com/business/save-money-and-energy/equipment-incentive-program/space-heating-
programs/condensing-boilers  



https://www.uniongas.com/business/save-money-and-energy/equipment-incentive-program/space-heating-programs/condensing-boilers

https://www.uniongas.com/business/save-money-and-energy/equipment-incentive-program/space-heating-programs/condensing-boilers
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FIGURE 1: CONDENSING BOILER OVERVIEW DIAGRAM 


 


Condensing boilers use a fuel source, such as natural gas, to heat water for space or water heating. During 


this process, heat is extracted from exhausted flue gases. This lowers the temperature of the flue gases 


below 60°C. As a result, the gases condense to liquid form, which releases latent heat that can be captured 


and used to reheat the return water. It is this re-use of latent heat, which otherwise would be exhausted 


with a conventional boiler, that saves energy and improves efficiency. Condensing boilers achieve up to 


98% thermal efficiency compared to 70% to 85% thermal efficiency for new conventional boilers, in 


addition to lower operating costs and fewer emissions.  


Hydronic High Efficiency Boilers  


The program also offers incentives for the replacement of atmospheric boilers operating in a continuous 


loop with energy-efficient high efficiency non-atmospheric hydronic boilers. Eligibility requirements 


include: 


◼ Boilers under 300 MBH must have an annual fuel utilization efficiency (AFUE) of 90% or greater.  


◼ Boilers 300 MBH to 2,000 MBH must have a thermal efficiency of 85% to 88%.  


The High Efficiency Boilers for School Boards Program offer applies to the replacement of atmospheric 


boilers operating in a continuous loop used solely for space heating in elementary and high schools only. 


Replacement boilers must be non-atmospheric hydronic boilers between 300 to 2,000 MBH with 85% to 


88% thermal efficiency. 
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In 2017, Union’s C&I Prescriptive Program incentivized condensing boilers for both space heating (SH) and 


water heating (WH) end uses. Union’s 2017 C&I Prescriptive Program did not include any high efficiency 


or school board boilers. The measure mix for Union’s 2017 condensing boilers featured the following types 


of boilers.  


TABLE 3:  2017 C&I PRESCRIPTIVE PROGRAM BOILER TYPES 


Boiler Type 


Condensing Boiler SH - up to 299 MBtu/hr- R 


Condensing Boiler SH <=299 MBtu/hr-NC BP2016 


Condensing Boiler SH <=299 MBtu/hr-NC BP2017 


Condensing Boiler SH => 1,000 MBtu/hr NC BP2016 


Condensing Boiler SH => 1,000 MBtu/hr- R 


Condensing Boiler SH- 300 - 999 MBtu/hr- R 


Condensing Boiler SH -300 to 999 MBtu/hr BP2016 


Condensing Boiler SH -300 to 999 MBtu/hr BP2017 


Condensing Boiler WH - 300-999 MBtu/hr- R 


Condensing Boiler WH - up to 299 MBtu/hr 


Condensing Boiler WH <= 299 MBtu/hr NC BP 2016 


Condensing Boiler WH <= 299 MBtu/hr NC BP 2017 


Condensing Boiler WH => 1,000 MBtu/hr NC BP2016 


Condensing Boiler WH => 1,000 MBtu/hr- R 


Condensing Boiler WH-300 to 999 MBtu/hr- NC BP2016 


 


Measure Savings 


The TRM savings value for this measure is a function of the base case and the efficient case boiler AFUE 


and heating system fuel consumption. The set of key measure parameters and savings coefficients from 


the TRM substantiation documents are shown in the figures below.  
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FIGURE 2: KEY MEASURE PARAMETERS AND SAVINGS COEFFICIENTS FROM TRM SUBDOCS– NEW/EXISTING 


 


FIGURE 3: KEY MEASURE PARAMETERS AND SAVINGS COEFFICIENTS FROM TRM SUBDOCS – SCHOOL BOILERS  


 


Offer Name
Details of Efficient 


Equipment
End-Use


Gas Factor (December 


2016) - m3/year savings


School Board Boiler 


Elementary Cx Offer


Hydronic Boiler with 83% + 


thermal efficiency
Space Heating 12,217


School Board Boiler 


Secondary Cx Offer


Hydronic Boiler with 83% + 


thermal efficiency
Space Heating 49,476
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FIGURE 4: KEY MEASURE PARAMETERS AND SAVINGS COEFFICIENTS FROM TRM SUBDOCS – NEW/RETROFIT  


 







 


2017 C&I Prescriptive Verification Report Union Boilers |7 


FIGURE 5: KEY MEASURE PARAMETERS AND SAVINGS COEFFICIENTS FROM TRM SUBDOCS - NEW/RETROFIT 


(>300 MBTU/H)  


  


1.3.2   Verification Methodology  


For each sampled project, we verified that the boilers were installed and operational. We also verified 


that each of the sampled projects met the TRM substantiation document eligibility requirements. For the 


Boilers measure group, the verification team collected data on the boiler capacity, quantity, boiler type 


(condensing, hydronic), boiler thermal efficiency, and make and model information. The boiler and facility 


hours of operation were collected for the onsites but were not used for the ex post savings calculations.  


The above data (excluding make and model information) were used in conjunction with the measure-


specific TRM substantiation document-based savings value for each of the gross impact sample points in 


order to derive a project-specific verified gross savings value. We then rolled up the individual project-


specific gross savings values to determine the measure realization rate. The team calculated the 


cumulative cubic meters (CCM) savings by multiplying the verified annual savings by the effective useful 


life for each measure for use in the rollup calculation. 
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During both the TSERs and the onsites, we regularly found that the installed boiler efficiencies exceeded 


the minimum energy efficiency levels of 88% seasonal efficiency or 90% AFUE. As a result, the TRM team 


might consider updating the minimum efficiency standards for the energy-efficient case.  


Figure 6 below shows a comparison of the energy and demand realization rates for every site. The gross 


realization rate results ranged from 98% to 141%, which resulted in an overall measure-level weighted 


realization rate of 101.63%. 


FIGURE 6: GROSS REALIZATION RATES 


   


1.4   GROSS VERIFICATION RESULTS 


Table 4 shows the sample type, ex ante claimed, and ex post verified CCM savings by project, accompanied 


by a verified gross realization rate.  
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TABLE 4: SAVINGS BY PROJECT 


ItronID Sub-Strata Sample Type Claimed Gross 


CCM 


Verified Gross 


CCM 


Verified Gross 


Realization Rate 


UN1577 Water Heating onsite  62,250   62,250  100% 


UN1781 Water Heating TSER  70,965   70,965  100% 


UN1606 Water Heating TSER  114,293   161,720  141% 


UN1335* Water Heating onsite  146,633   146,633  100% 


UN1605* Water Heating TSER  738,750   738,750  100% 


UN1276 Water Heating onsite  1,039,448   1,333,072  128% 


UN1337 Space Heating TSER  30,061   30,061  100% 


UN1151 Space Heating TSER  61,140   59,760  98% 


UN130 Space Heating onsite  70,056   68,475  98% 


UN1491 Space Heating onsite  101,900   101,900  100% 


UN1730 Space Heating TSER  103,740   103,740  100% 


UN1668 Space Heating TSER  145,208   145,208  100% 


UN1698 Space Heating TSER  156,000   156,000  100% 


UN1335* Space Heating onsite  207,480   207,480  100% 


UN1280 Space Heating TSER  207,480   207,480  100% 


UN1713 Space Heating TSER  207,480   207,480  100% 


UN1313 Space Heating TSER  207,480   207,480  100% 


UN1847 Space Heating TSER  207,480   207,480  100% 


UN1728 Space Heating onsite  207,480   207,480  100% 


UN1803 Space Heating onsite  260,000   260,000  100% 


UN1206 Space Heating onsite  275,600   275,600  100% 


UN1288 Space Heating TSER  311,220   311,220  100% 


UN1746 Space Heating TSER  390,000   390,000  100% 


UN1659 Space Heating onsite  518,700   518,700  100% 


UN1760 Space Heating TSER  551,200   551,200  100% 


UN159 Space Heating TSER  1,040,000   1,040,000  100% 


UN1111 Space Heating TSER  1,144,000   1,144,000  100% 


UN1631 Space Heating TSER  1,820,000   1,820,000  100% 


UN1269 Space Heating TSER  2,598,700   2,598,700  100% 


UN1605* Space Heating TSER  2,600,000   2,600,000  100% 


*  Projects UN1605 and UN1335 had boilers in each sub-stratum category and were counted towards the sample achievement 
under both categories.   


Project-Specific Findings 


Project UN1606: During the TSER for this project, the site contact confirmed that the two installed 


condensing boilers served the space heating needs as compared to the tracking system claim of water 


heating. Updating the natural gas savings ratio to reflect this change increased the savings by 41%, 


resulting in a realization rate of 141% for the project. 
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Project UN1276: During the onsite for this project, the verification engineer verified that two of the five 


installed boilers served the space heating needs as compared to the tracking system claim of water 


heating. Updating the natural gas savings ratio to reflect this change increased the savings by 28%, 


resulting in a realization rate of 128% for the project. 


Project UN1151: During the TSER for this project, the site contact confirmed that the one installed 


condensing boiler was used for water heating as compared to the tracking system claim of space heating. 


Updating the natural gas savings ratio to reflect this change reduced the savings by 2%, resulting in a 


realization rate of 98% for the project. 


Project UN130: During the onsite for this project, the verification engineer verified that the one installed 


condensing boiler was used for water heating as compared to the tracking system claim of space heating. 


Updating the natural gas savings ratio to reflect this change reduced the savings by 2%, resulting in a 


realization rate of 98% for the project. 


1.5   ELECTRIC AND WATER SAVINGS 


The verification team did not collect any data pertaining to the electricity and water savings for this study.  


1.6   RECOMMENDATIONS 


Based on the results of this study, Itron does not recommend any additional primary data collection or 


changes to the TRM calculation for the Union Boilers Priority Measure Group.  


The TRM team should consider updating the minimum efficiency standards for the energy-efficient case 


for both space heating and water heating boilers based on verification findings that the as-installed boilers 


were found to exceed the minimum threshold for the energy-efficient case.  


The TRM team might also consider further research into the baseline efficiency, given the finding that 


higher-than-expected boiler efficiencies were installed as part of these measures. The finding suggests 


that industry standard practice may be to install efficiencies that are higher than code.  
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1 INTERVIEW GUIDE – PROGRAM PARTICIPANTS   


  
The intent of this document is to provide a standardized interview instrument with Ontario Energy Board 
(OEB) directed combined Custom Savings Program participants for use by DNV GL.  Utility-confirmed and 
program records will be used to identify not only participating firms, but also specific contacts and direct 
contact phone numbers for interview.  To verify the identification of the correct individual at participating 
firms, this survey begins with an informed respondent battery.  Only participants who possess first-person 
knowledge of the “projects” identified will complete the survey. 


In the Scope of Work submitted to the OEB, the unit of analysis was defined as a “measure,” a row in the 
program tracking data. For clarity with the customer, this interview guide will identify the “unit of analysis” 
as a “project,” and use that accepted term, to facilitate respondent understanding. 


For comparison, where possible, question sections, such as the introduction, will be identical in in the 
multiple IDI guides with differences clearly identified. 


1.1 Variables           
  


INFORMED RESPONDENT (INF)         


 
  


Variable Description 
<project_n> Project description.  This is a concatenation string of the 


measures contained in the unit of analysis. 
<Pn_address> Physical site address for the project where measure was 


performed. 
<Pn_city> City for the project where measure was performed. 
<Pn_year> Year in which the measure was performed. 
<Pn_Type> Installation or Action 
<company> Name of respondent’s company. 
<contact> Primary contact verified by utility 
<program> Specific program which incentivized the project. 
<utility> Union or Enbridge 
<project_n_vendor>  Primary project contractor, may have influenced 


program participation. 
<project_n_measure_n_qty> Quantity of each specific measure within project. 
<project_n_measure_n> Specific measure within project. 
<Standard Efficiency_prj_n> Standard efficiency used in savings estimates (identified 


during file review) 
<direct_prog_contact> Y/N as to whether records indicate direct utility 


involvement with customer 
<audit>  
<audit_date>  
<binary>  
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1.2 Pre Call Prep 
CALLERS: Go through project case files and fill values into the following table before starting the survey. 


 


Item Variable Value 


PCP1 Utility has been working on energy efficiency 
activities with customer since 


YEAR 


PCP2 Customer received utility support and/or funding on 
sub-metering efforts (to show high gas use) 


RECORD SUMMARY 


PCP3 Customer has received utility support and/or 
funding on audits, energy mapping, gas 
consumption analysis (to reduce gas use)  


RECORD SUMMARY 


PCP4 Customer has received utility support and/or 
funding for studies (e.g. engineering feasibility 
studies, process improvement studies) 


RECORD SUMMARY 


PCP5 Customer has received utility support and/or 
funding in regards to energy teams, conservation 
teams, sustainability teams etc. 


RECORD SUMMARY 


PCP6 Customer has received assistance from the utility for 
a site or area walkthrough to help 
review/uncover/promote energy conservation  


RECORD SUMMARY 


PCP7 Customer has interacted with vendors, contractors, 
design firms, consultants, or other third parties for 
the project(s) in question 


RECORD SUMMARY 


PCP8 Customer has prior exposure to <utility> energy 
conservation programs  


RECORD SUMMARY 


PCP9 Customer has interacted with <utility> account reps RECORD SUMMARY 


PCP10 Customer received<Utility> advertising / workshops 
/ education / outreach through Industry Associations 


RECORD SUMMARY 


PCP11 Customer received incentive information and 
estimated gas savings from <utility> via vendor  


YES/NO 


PCP12 Any other interactions with utility RECORD SUMMARY 
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INF1. Hello, may I please speak with <contact>?   


Contact available .............................................................. [Skip to Inf2] 1 
Contact currently unavailable ...................................... [Arrange call back] 2 
No contact .......................................................................................... 3 


 


INF2. Hello, my name is ___________ and I’m calling from DNV GL on behalf of the 
Ontario Energy Board. 


I would like to ask you a few questions regarding some gas-saving projects 
your organization recently completed.  This is not a sales or marketing call.  
We’re calling to evaluate the <program> from <utility>, which helped your 
organization with some energy efficiency work. 


Your responses will be kept entirely confidential.  


 


[If respondent asks who is <DNV GL>: <DNV GL> is an evaluation firm that 
specializes in the energy industry.] 


  


  According to <utility> records, in <year>, your organization made the 
following energy efficiency improvements: 


P1: <project_1> At <P1_address> at <P1_city>, Ontario in <P1_year>:   


P2: <project_2> At <P2_address> at <P2_city>, Ontario in <P2_year>:   


P3: <project_3> At <P3_address> at <P3_city>, Ontario in <P3_year>:   


INF1 is an introduction question to simply get to the correct person as identified by the utility 
 


 


INF2 is to speak with an individual, introduce the subject of the call, confirm involvement in listed 
programs, and ask for the correct person if contact denies project involvement (by going to INF5. 
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Are comfortable answering questions about your organization’s decision to 
make these energy efficiency improvements?  
(check response that applies for each) 
(If multiple projects, first ask INF5 for projects that they are not informed about – 
then return to INF3 for projects they are informed about) 
 
  Project_1 Project_2 Project_3  
1 Yes    INF2a 
2 No    INF5 
98 Don’t Know    
99 Refused    
 


(If they have more than 1 project, ask INF2a, else skip to INF3.) 


 


 
INF2a.  For the purposes of our conversation, we will refer to each of the 
groupings I just asked about as a “project”.   


(If necessary, re-list) 


P1: <project_1> At <P1_address> at <P1_city>, Ontario in <P1_year>:   


P2: <project_2> At <P2_address> at <P2_city>, Ontario in <P2_year>:   


P3: <project_3> At <P3_address> at <P3_city>, Ontario in <P3_year>:   


 


 


INF2a is to allow interviewers to call these “projects” by that terminology.   
For the respondents, the work done may not have been thought of as a project – it may have simply 
been having maintenance work done, or it may have been merely a part of a larger project.  This 
allows the interviewer and respondent to be on the same page for the conversation. 
In INF2 we do not call these projects, here we do in order to move forward easily.   
INF2a does not need any responses – the intent is to simply provide clarity. 
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INF4. What was your role on that project/each of those projects? 
 
(Check all that apply for each project.)   
 
(Note:  If respondent not directly mention any of the roles listed below, record response 
verbatim under “Other”. 
Caller discretion about whether to continue with interview for that project.  
Respondent should be able to demonstrate first-person involvement and knowledge of the 
project.) 
 
 
  Project_1 Project_2 Project_3  
0 NO DIRECT ROLE     INF5 
1 Proposing    Next 


section 2 Planning    
3 Researching    
4 Spec/Scope    
5 Purchasing    
6 Work w/ vendors, 


manufacturers, etc 
   


7 Equipment selection    
8 Paperwork and rebates    
9 Project Management    
10 Approval/Sign-off    
77 Other (see instructions)     
98 Don’t Know    Inf5 
99 Refused    Inf5 


 
 


INF4 is an opened ended question, looking to ensure that the respondent played a role in the project.  
Responses to this question will vary, and interviewers will be looking for specific roles identified.  If 
pre-established roles are not mentioned, a verbatim response will be recorded for confirmation review 
by DNV GL staff. 
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INF4a. At what point did you first become involved in this project? 
[READ ENTIRE LIST BEFORE ACCEPTING A RESPONSE AND CHECK ONE RESPONSE] 


  <project_1> <project_2> <project_3>  


1 During brainstorming/project 
identification 


   Next 
section 


2 During pre-planning    Next 
section 


3 During specific design and 
specification 


   Next 
section 


4 After an equipment decision was 
made 


   INF5 


5 After installing the equipment    INF5 
-


97 [Don’t know]    INF5 


-
98 [Refused]    INF5 


 
 
 


 
INF5. Do you know who is likely to be familiar with your organization’s planning 


and decision to make these energy efficiency improvements, or someone who 
may know who the right person is to talk to? 


  Project_1 Project_2 Project_3  
1 Contact name 


and 
information 


 
 
 
 


  INF6 if no 
projects where 
the respondent 
is an  informed 
respondent for 
any project, else 
return to 
applicable 
question 


98  Don’t Know    
99 Refused    


 
 
 
 
 
INF6. Thank you very much for your time today.  Those are all the questions I have.   
 


INF5 is where callers will record contact information for projects if it is previously determined that the 
respondent is not able to provide first-person informed responses. 
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2 FRAMING           
  


 (Start loop for each project here) 


2.1 Framing - Project Framing (PF)       
  


I want to go through the project’s lifecycle to better understand how it came about and 
your organization’s decisions along the way. Let’s start with the pre-planning phase… 
 
In the Project Framing section, the intent is to start talking about the individual “projects” (Units 
of Analysis) 


 
 
PF1. When did your organization first start thinking about <project_n>? 


[ACCORDING TO DISCUSSIONS WITH PROGRAM IMPLEMENTERS, PROJECT GENESIS 
COULD BE AS MUCH AS 10 YEARS AGO] 
1 Record Date PF1a 
98 Don’t Know 


PF1b 
99 Refused 


 
 


 
PF2. Why was the project considered at that time?  What got the ball rolling?  


[TAKE OPEN-ENDED RESPONSE FIRST, THEN PROBE FOR SPECIFIC ITEMS. IF PRE-CALL 
CHECKLIST INDICATES SOMETHING HAPPENED, PROBE FOR THOSE SPECIFICALLY, ELSE 
PROBE GENERALLY. CHECK ALL THAT APPLY] 
 
[RECORD ITEMS MENTIONED FREELY AND THOSE MENTIONED AFTER PROBES 


SEPARATELY] 
Free 
recall 


Probed   


1 11 Company policies PF2b 
2 12 Routine upgrade schedule/plans PF2b 
3 13 Equipment failed or at end of useful life PF2b 
4 14 Company growth, expansion or other business operation 


reasons 
PF2b 


5 15 Submetering, feasibility or other studies  
[multiple probe for multiple study types (“any other 
studies”) and record each] 


PF2b 


6 16 Audits (to reduce gas use) PF2b 


First item to frame is the timeline. 
 
 


Second item to frame are motivations. 
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7 17 Consulting done by vendors, contractors, design firms, 
consultants, or other third parties 


PF2b 


8 18 Prior <utility> conservation program experience PF2b 
9 19 Conversations with <Utility> reps [consultation / advice] PF2b 
10 20 <Utility> advertising, workshops, seminars, training, and/or 


education 
PF2b 


50-62 Items not yet mentioned from pre-call checklist  
(Section 1.2) 


PF3 


77  Other [specify] PF3 
98  Don’t Know 
99  Refused 


 
 [SKIP IF PF2 ≠ 5 or 15] [REPEAT PF2b for each study mentioned] 


PF2b. Did <utility> provide advice or funding for any of <studies mentioned>? 
1 Yes PF2c 
2 No PF2c 
98 Don’t Know PF2c 
99 Refused 


 
[SKIP IF PF2 ≠ 6 or 16] 
PF2c. Did <utility> provide advice or funding for the audits? 


1 Yes PF2c 
2 No PF2c 
98 Don’t Know PF2c 
99 Refused 


 
[SKIP IF PF2 ≠ 7 or 17] 
PF2d. Which vendors or third parties were involved?  


[IF NOT MENTIONED, PROBE FOR <UTILITY> AND <PROJECT_N_VENDOR>] 
1 <utility> PF2d 
2 <PROJECT_N_VENDOR> PF2d 


TRIGGER 
VENDOR 
SURVEY 


77 Other: Record Response; 
 
PROBE FOR TYPE OF VENDOR: Contractor, Consultant, 
Design/Engineering Firm, Other 


PF2d 


98 Don’t Know 
99 Refused 
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[SKIP IF PF2 ≠ 8 or 18] 
PF2e. Which energy conservation programs?  


[IF NOT MENTIONED, PROBE FOR <UTILITY>’S PROGRAMS] 
1 <Utility>’s program PF3 
77 Other(s): Record Response(s) PF3 
98 Don’t Know 
99 Refused 


 
PF3.  DELETED TO REDUCE SURVEY LENGTH (Redundant with PF2 and PF4) 
 
PF4.  Now let’s talk about the design decisions. What motivated you to choose the 


equipment that you did? 
[TAKE OPEN-ENDED RESPONSE FIRST, THEN PROBE FOR ITEMS MENTIONED IN PF2, 
THEN PROBE FOR NEW OPTIONS AS NECESSARY. CHECK ALL THAT APPLY] 
 
[RECORD ITEMS MENTIONED FREELY AND THOSE MENTIONED AFTER PROBES 


SEPARATELY] 
Free 
Recall 


Probed   


1 11 Company policies PF4a 
2 12 Financial (e.g. ROI, business case) PF4a 
3 13 Energy savings PF4a 
4 14 Non-energy reasons  


[IF NECESSARY: such as production improvements, 
safety/noise concerns, or physical footprint] 


PF4a 


5 15 Submetering, feasibility or other studies  
[multiple probe for multiple study types (“any other 
studies”) and record each] 


PF4a 


6 16 Audits (to reduce gas use) PF4a 
7 17 Consulting by vendors, contractors, design firms, 


consultants, or other third parties 
PF4a 


8 18 Prior <utility> conservation program experience PF4a 
9 19 Conversations with <Utility> reps [consultation / 


advice] 
PF4a 


10 20 <Utility> advertising, workshops, seminars, training, 
and/or education 


PF4a 


50-62 Items not yet mentioned from pre-call checklist  
(Section 1.2) 


PF4a 


77  Other [specify] PF5 
98  Don’t Know 
99  Refused 
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[SKIP IF PF4 ≠ 2 or 12] 
PF4a. Did you receive any outside assistance formulating the business case / 
calculating ROI? If so, from whom? [CHECK ALL THAT APPLY] 


1 <utility> PF4b 
2 <PROJECT_N_VENDOR> PF4b 
77 Other: Record Response; 


 
PROBE FOR TYPE OF VENDOR: Contractor, Consultant, 
Design/Engineering Firm, Other 


PF4b 


98 Don’t Know 
99 Refused 


 
[SKIP IF PF4 ≠ 3 or 13] 
PF4b. How did you calculate the energy savings? [CHECK ALL THAT APPLY] 


1 Internal estimates PF4d 
2 Metering studies/audits/other studies PF4d 
3 Third party studies/consultation PF4d 
4 <Utility> account reps / consultation/advice PF4d 
5 <PROJECT_N_VENDOR> consultation/advice PF4d 
77 Other: Record Response PF4d 
98 Don’t Know 
99 Refused 


 
PF4c DELETED DURING REVISIONS 
 
[SKIP IF PF4 ≠ 5 or 15][REPEAT PF2b for each study mentioned] 
PF4d. Did <utility> provide advice or funding for any of <studies mentioned>? 


1 Yes PF4e 
2 No PF4e 
98 Don’t Know PF4e 
99 Refused 


 
[SKIP IF PF2 ≠ 6 or 16] 
PF4e. Did <utility> provide advice or funding for the audits? 


1 Yes PF4f 
2 No PF4f 
98 Don’t Know PF4f 
99 Refused 


 
 [SKIP IF PF4 ≠ 7 or 17] 
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PF4f. Which vendors or third parties were involved?  
[IF NOT MENTIONED, PROBE FOR <UTILITY> AND <PROJECT_N_VENDOR>] 
1 <utility> PF4g 
2 <PROJECT_N_VENDOR> PF4g 
77 Other: Record Response 


 
PROBE FOR TYPE OF VENDOR: Contractor, Consultant, 
Design/Engineering Firm, Other 


PF4g 


98 Don’t Know 
99 Refused 


 
[SKIP IF PF4 ≠ 8 or 18] 
PF4g. Which programs?  


[IF NOT MENTIONED, PROBE FOR <UTILITY>’S PROGRAMS] 
1 <Utility>’s program PF5 
77 Other: Record Response PF5 
98 Don’t Know 
99 Refused 


 
PF5. Did you consider any equipment/designs other than what you ultimately installed? 


1 Yes PF5b 
2 No PF6 
98 Don’t Know PF6 
99 Refused 


 
PF5b. What alternatives did you consider?  


77 Other: Record Response PF6 
98 Don’t Know PF6 
99 Refused PF6 


 
 
PF6.  You might have already said, but just to confirm, did <PROJECT_N_VENDOR> 


influence when or what you installed for this project? 
1 Yes Next 


Section 
 
TRIGGER 
VENDOR 
SURVEY 


2 No Next section 
98 Don’t Know Next section 
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99 Refused 
 
[VENDOR SURVEY IS TRIGGERED IF ANY OF THE FOLLOWING: 
 PF2d = 2 


PF4a = 2 
PF4b = 5 
PF4f = 2 
PF6 = 1 
AND 
It is Enbridge Commercial or MF program] 


 
[IF PROGRAM = LARGE VOLUME, ASK PF7 AND PF8] 
PF7.  Does your organization plan and implement additional gas-savings on projects to 


make sure you use your Direct Access budget? 
1 Yes PF8 
2 No PF8 
98 Don’t Know PF8 
99 Refused 


 
PF8.  Does your organization plan and implement additional gas-savings on projects to 


get access to the Large Volume Program’s Aggregate Pool? 
1 Yes Next section 
2 No Next section 
98 Don’t Know Next section 
99 Refused 
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3 VERIFICATION  (V)         


  


 
 
  


 
Interviewer: Review site evaluation plan for specific data collection goals. 
 
Add in your site specific questions here. 
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4 FREE RIDERSHIP– PROGRAM INFLUENCE (DAT)     
  


The free ridership section goes to specific attribution for each project.  Questions are asked for 
each measure or group of measures within each project.  For each question, callers will ask about 
all measures in that project in a sub-loop before moving on to the next question. 
 
Now I want to try to zero in on the effect of <utility> on your ultimate decisions 
about when and what to install.  
 
First, I want you to think about the effects of <utility’s> financial incentives 
separately from any non-financial activities such as studies, technical assessments, 
submetering, consulting, training and other information they provided. 
 
DAT0a.  Without the financial incentives <if Large Volume, “the availability of the 


Direct Access Budget or the Aggregate Pool>, would you say the likelihood 
of [installing / performing] the <project_n> was…  [READ LIST] 
1 Not likely at all DAT0b 
2 Not very likely 


3 Somewhat likely 


4 Very Likely 


98 Don’t Know 
99 Refused 


 
DAT0b.  Now let’s flip that… without the non-financial activities, would you say the 


likelihood of [installing / performing] the <project_n> was…  [READ LIST] 
1 Not likely at all DAT1a 
2 Not very likely 


3 Somewhat likely 


4 Very Likely 


98 Don’t Know 
99 Refused 
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4.1 Timing       
 
For the next batch of questions, I want you to think about the combined effects of 
the financial incentives <if Large Volume, “the availability of the Direct Access 
Budget or the Aggregate Pool> and non-financial activities. 
 
[If measure type is INSTALLATION] 
DAT1a_Equipment.  
[If measure type is INSTALLATION] 
 


What effect, if any, did <utility> have on your decision to install the 
measures in that project when you did. 
 
I’m referring to your decision to install <project_n>  at all, not necessarily 
with any high-efficiency or energy efficient <project_n >   
 
Without <utillity>, would you have installed <project_n >  at the… 


 
 
[If measure type is ACTION] 


What effect, if any, did <utility> had on your decision to perform the actions 
in that project when you did. 
 
Without <utility>, would you have performed the <project_n >  at the … 


  
1 Same time DAT1a_O 
2 Earlier 


3 Later 


4 Or Never? 


98 Don’t Know 
99 Refused 


 
Dat1a_O. Why do you say that? [RECORD VERBATIM] 


77 Record Response 
 


[IF DAT1a = 
NEVER, SKIP 
TO DAT1c] 
[ELSE IF DAT1a 
≠ LATER, SKIP 
TO DAT2a] 


 


98 Don’t Know 
99 Refused 


 
DAT1b. Approximately how much later?  


[Try to get a number. Try bracketing if necessary by beginning with more or less than 
four years later.] 
1 Record Number of months  
98 Don’t Know 
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99 Refused 
 
DAT1c. How old was that equipment?  


[Get age at time of replacement.  If they cannot provide exact age, ask for year 
installed and calculate age.] 
1 Record Age DAT2a 
98 Don’t Know 
99 Refused 
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4.2 Efficiency  


 
 
[If <binary>=1, skip to DAT3a] 
DAT2a.  
[If measure type is EQUIPMENT] 
 


Next, I’d like to know about the effect, if any, that <utility> had on your 
decision to install high efficiency <measure> 


 
Without <utility> would you have installed <measure> of the 
 


<tech-specific same efficiency>  
<tech-specific lower efficiency>  
<tech-specific higher efficiency> ? 


 
[If measure type is ACTION] 


Next, I’d like to know about the effect, if any, that <utility> had on how 
extensive the <measure> was. 


 
Without <utility> would you have performed a <measure> that was  
 


<msr-specific same extent>  
<msr-specific lower extent>  
<msr-specific higher extent> ? 


 
1 Same  DAT2a_O 
2 Lower/Less    (Lesser) 


3 Higher/More  (Greater) 


This section applies for any measure where there are options for efficiency levels. Some measures 
also have alternate technology specific questions that substitute for this section. 
 
Fill in technology specific efficiency levels where we can, determined based on the measures in the 
sample and recorded in variables in the sample. The default wording for the variables will be: 
 
<tech-specific same efficiency> = same efficiency as what you installed 
<tech-specific lower efficiency> = lower efficiency 
<tech-specific higher efficiency> = higher efficiency 
 
<msr-specific same extent> = the same as what you did 
<msr-specific lower extent> = less extensive 
<msr-specific higher extent> =or more extensive 
 
<minimum efficiency_prj_n> = the minimum required by code or the least expensive option 
<intermediate efficiency> = an efficiency between code minimum and what you installed 
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97 Not Applicable 


98 Don’t Know 
99 Refused 


 
DAT2a_O. Why do you say that? [RECORD VERBATIM] 
 


77 Record Response [IF DAT2a 
≠ LOWER, 
SKIP TO 
DAT3a] 
 


98 Don’t Know 
99 Refused 


 
DAT2c. Without <utility>, what would you have installed? 


1 Record description of what happened re: efficiency 
because of the program and any additional notes to help 
clarify what you recorded in previous DAT2 questions 


DAT3a 


 
DAT2b.  [If DAT2b ≠ DNK/Refused] 
Would you say that this option would be similar to: 


 [If DAT2b = DNK/Refused] 
Without <utility>, would you have installed <measure> that was:  
1 <minimum efficiency_prj_n>  DAT2c 
2 <intermediate efficiency> 


98 Don’t Know 
99 Refused 
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4.3 Quantity/Size          


Piped variables are based on situation 


Measure 
type = 
EQUIPM
ENT  


and 
quantity 
type = 
NUMBE
R 


measure 
type = 
EQUIPM
ENT  


and 
Quantity 
type = 
CAPACIT
Y 


measu
re 
type = 
ACTIO
N 
 


<metric01> many size/cap
acity of 


much 


<action> installed installed perfor
med 


<metric02> number size/cap
acity of 


amoun
t of 


<less> fewer smaller 
size/cap
acity 


less 


<more> more larger 
size/cap
acity 


more 


 
DAT3a. Next, I’d like to know about the effect, if any, that <utility> had on how 


<metric01> <measure> was <action>. 
 


You installed <project_n_measure_n_qty><metric02> of the <measure>. 
 


Without <utility>, how different would the <metric02> of the <measure> 
have been? Would you have <action>: 
 
1 The same <metric02> DAT3a_O 
2 <less>  


[program caused more units] 
3 <more>  


[program caused fewer units] 
4 Would not have <action> any 


97 Not Applicable 
98 Don’t Know 
99 Refused 


 
DAT3a_O. Why do you say that? 


77 Record Response [IF DAT3 = SAME or NOT INSTALLED ANY, 
SKIP TO DAT4] 98 Don’t Know 


99 Refused 
 


Wording in this section changes for different situations: 
- Doing more because of program increases savings 


o Quantity is measured by number of units (e.g. air curtains) 
o Quantity is measured by capacity of measure (e.g. heat recovery) 
o Quantity is measured by number or extent of actions (e.g. maintenance) 


- “Rightsizing” is applicable (e.g. boilers, WH, heat exchangers) 
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DAT3b. You said you would have <action> <DAT3A> <measure> without 
<utility>.  
 
How <metric02> <DAT3A> would you have <action> without the 
program?  
 
[IF NECESSARY:] You <action> <project_n_measure_n_qty> through the 
program. 
 
1 Record Quantity they would have 


installed/performed without program 
DAT3c 


98 Don’t Know 
99 Refused 


 
[IF RIGHT_SIZING=1 AND DAT3a=3] 
DAT3c. You said you would have installed a larger <measure> without <utility>. 


Did <project_n_vendor> or <utility> reps work with you to determine 
that you could achieve your goals with a smaller <measure>? 
1 Yes DAT3_notes 
2 No DAT3_notes 
98 Don’t Know DAT3_notes 
99 Refused 


 
DAT3_notes. 


1 Record human-understandable description of what 
happened re: quantity/size because of the program and 
any additional notes to help clarify what you recorded in 
previous DAT3 questions 


DAT4 
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DAT4.  We’ve just discussed the different effects that <utility> had on your 
organization’s decisions regarding the <project_n> that you installed. I’d 
like you to summarize the <utility’s> effect on the timing, efficiency and 
amount of <project_n> that you installed. 
[If response is inconsistent with previous responses attempt to resolve. Please note 
any final inconsistencies.]  
77 Record Response 


 
 


If DAT1a≠Never and 
If DAT2b≠Standard and 
IF DAT3a≠None then 
Go to DAT5.   
Else if additional projects listed 
earlier than this one, go to DAT6.   
If no more listed, go to Spillover 
 


98 Don’t Know 
99 Refused 


 
 
 


 
 
  


LOOP INSTRUCTIONS 
IF THERE ARE ADDITIONAL PROJECTS, LOOP BACK TO SUBSECTION PF. 
IF THERE ARE NO MORE PROJECTS, GO TO NEXT SECTION (CLOSE). 
Projects will be ordered so that the newest projects will be first.   
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5 CLOSE          


 
 
C1. Thank you for taking the time to talk with me today.  For this evaluation, it 


may be necessary for someone to contact you again for 
 


- Clarification of this call 
- Interview with an engineer 
- Scheduling a scheduling a site visit for the purpose of verifying the project  


   
Are you the appropriate person we should contact for these issues? 
1 Yes  
2 No, record proper names/numbers  
98 Don’t Know  
99 Refused  


 
 
 
 
 
 


 


Loop section if there are multiple facilities in same interview. 
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		5 CLOSE






2017 CIPMSV Vendor Survey Instrument Vendor IDI|1 


2017 CIPMSV VENDOR SURVEY INSTRUMENT 
This guide is to aide in interviewing vendors identified by participants/utilities as having worked with 
customers and having influence on customer decisions.  Please note that this guide has been adapted, with 
permission, from DNV GL 2013-2014 CPUC Upstream HVAC NTG survey instrument. 


Records identify appropriate vendor (firm) and the specific vendor (employee contact) for each 
project.  Interviews with specific individual will be based on projects identified for that contact and 
participant response to vendor influence, not generic for firm in general. 


 


Instructions:  
 
Read bold text. [Do NOT read text in brackets.] Only read lists when instructed to do so.  Never read “Don’t Know” and 


“Refused.”   
 
If applicable, review the Energy Advisor Survey for each project prior to administering this survey. 


 


Interviewer Name: _______________________________________________________  


Vendor (Vendor) Name: ________________________________________________ 


Vendor Contact Name: __________________________________________________________ 


Contact Phone Number: ___________________________________________________ 


 


Contact Log:  


Call # Date Time Disposition (i.e.: Complete, Left Message) 


1    


2    


3    


4    


5    


6    


 


Customer-Project Info (for all projects identified as applicable):  


Measure ID 
Customer 
(Company) Name Type of Project 
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INFORMED RESPONDENT 


 


INF1. Hello, may I please speak with <contact>?   


Contact available .................................................................................................. [Skip to Inf2] 1 


Contact currently unavailable .................................................................... [Arrange call back] 2 


No contact ................................................................................................................................. 3 


 


[If they ask how long it will take] It should take about 20 minutes.   


 


INF2. Hi, my name is ______ and I’m calling from ITRON on behalf of the <utility> and Ontario Energy 
Board about the <utility> <program> Program.  I’d like to ask you a few questions about your 
company’s involvement with the <utility> <program> Program.  According to program records, 
<utility> <program> has helped your company supply energy efficiency improvements to Ontario 
businesses.   


Your responses will be kept confidential and only reported in the aggregate.   


 [IF NECESSARY] The customers we list below indicated that your company had a 
significant influence on their decisions to select energy efficiency equipment or 
services.  


 [IF NECESSARY] We have been contracted by <utility> and the Ontario Energy Board to 
provide an independent estimate of how much effect the program had on the selection 
of high efficiency products and services, compared to how much customers would have 
installed anyway. This interview will contain questions to help us assess that objective. 


 [IF NECESSARY] We do not ask about any information that we think your customers 
would consider confidential or sensitive. You always have the option to refuse to 
answer a question if you are uncomfortable doing so. 
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 [IF NECESSARY] The answers you provide about your experiences with the program 
will help us provide advice and recommendations to improve the program for you and 
your customers. 


[IF NECESSARY] We obtained your contact information from the program tracking 
records. 


According to <utility> records you were involved with the following energy efficiency 
improvements: 


  P1: <project_1> at <participant1> in <P1_city>:   


  P2: <project_2> at <participant2> in <P2_city>:   


  P3: <project_3> at <participant3> in <P3_city>:   


 Are you familiar with those projects? 


 


  Project_1 Project_2 Project_3 


1 Yes C1 C1 C1 


2 No INF3 INF3 INF3 


98 Don’t Know 


99 Refused 


 


INF3.  Is there someone else who is more familiar with these projects (for each project), and can you 
provide their name and contact information? 


  Project_1 Project_2 Project_3  


1 Contact name and 
information 


   INF4 if no 
projects where 
the respondent is 
an informed 
respondent for 
any project, else 
return to 
applicable 
question 


98 Don’t Know    


99 Refused    


 


INF4. Thank you very much for your time today.  Those are all the questions I have. 


COMPANY BACKGROUND 


C1. What is your position or job title? 
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C2. What are your company’s main products and services?  


Record..................................................................................................... 77 
[Don’t know] ........................................................................................... 97 
[Refused] ................................................................................................ 98  


PROGRAM INVOLVEMENT 


NOTE TO INTERVIEWER: For this section, if the vendor identifies more with the utility in general 
than the program, substitute utility name where the question indicates program. 


PI1. I would like to learn about your company’s involvement with the <utility> <program>.  Can you 
please tell me about your involvement with the program, from the beginning? 


[Specific probes in table]  


Record Responses................................................................................... 77 
[Don’t know]  .......................................................................................... 97 
[Refused] ................................................................................................ 98 


P


 


How company became involved…  


P


 


Why it became involved  


P


 


How often the company interacts with program staff (ever?)  


 


PI2. I’m going to read some services your company may have received or used from <utility> 
<program>. For each of these, please tell me “yes” or “no” as to whether you have received or 
used them.  


 [Use these categories for all questions in the table below]  


[Yes]  ......................................................................................................... 1 
[No]  .......................................................................................................... 2 
Record specific Response ....................................................................... 77 
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[Don’t know]  .......................................................................................... 97 
[Refused] ................................................................................................ 98 


PI2a Have you received customer leads from <utility> <program>?  


PI2b. Have you used <utility> <program> marketing materials to help 
promote energy efficiency products and services? 


 


PI2c. Have you received technical assistance from <utility> <program>?  


P12c_
O 


If P12c = “yes”, probe if they applied the technical assistance to their 
interactions with customers? 


 


PI2d. Have you received training or education from <utility> <program>?  


P12d_
O 


If P12d = “yes”, probe if they applied the technical assistance to their 
interactions with customers? 


 


PI2e. Has <utility> <program> introduced you to new energy-efficient 
technologies?  


 


PI2e_O If P12e = “yes”, probe what new energy efficient technologies have 
been introduced by the program. 


Record Verbatim 


P12r Have you received contractor or distributor incentives from the 
<utility> <program>? 


 


PI2f. Have you received any other assistance from <utility> <program>?  
[If respondent said “Yes”, probe for other assistance and record 


details here] 


 


PI2f_O What kind of other assistance did you receive from <utility> 
<program>? 


Record Verbatim 


 


PI3. Does <utility> <program>’s endorsement of energy-efficient products help you sell them? 


Yes ............................................................................................................ 1 
No ........................................................................................ [SKIP TO PI4] 2 
[Don’t know] ......................................................................[SKIP TO PI4] 97 
[Refused] ...........................................................................[SKIP TO PI4] 98 


 


PI3a. On a 10-point scale, where 1 is ‘not helpful at all’ and 10 is ‘extremely helpful’, how 
important are <utility> <program>’s endorsements in selling energy efficient products?  


[Record Score 1-10] .................................................................................. 1 
[Don’t know] ........................................................................................... 97 
[Refused] ................................................................................................ 98 


 


PI4. Did a <utility> <program> Energy Advisor or Account Manager refer this customer to you? 
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Yes ............................................................................................................ 1 
No ............................................................................................................. 2 
[Don’t know] ........................................................................................... 97 
[Refused] ................................................................................................ 98 


PI5. For this <project>, were you involved in: 


Yes ............................................................................................................ 1 
No ............................................................................................................. 2 
[Don’t know] ........................................................................................... 97 
[Refused] ................................................................................................ 98 
 


Item Response  If yes, what 
role?  
How? 


 . . . originating the project 
idea? 


  


 . . . the planning and 
development of the 
project? 


  


. . .recommending that the 
customer implement 
<PROJECTx> at this 
time 


  


 . . .    
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UPSELLING 


U1. What is the typical sales approach that your company uses to promote and sell its 
products and services? 


[Specific probes in table]  


Record..................................................................................................... 77 
[Don’t know]  .......................................................................................... 97 
[Refused] ................................................................................................ 98 


C


 


How do you typically promote energy efficiency?  


C


 


How do you identify key project decision makers?  


 


U2. In situations where you are selling <project_n>, about what percent of the time are you 
recommending the high-efficiency equipment? 


[Record percentage] ................................................................................. 1 
[Don’t know] ........................................................................................... 97 
[Refused] ................................................................................................. 98 


 


U3. Which factors influence the equipment efficiency level your company recommends to buyers? 
[Select all that apply] 


Stocking .................................................................................................... 1 
Rebate ....................................................................................................... 2 
Other factors[Record] ............................................................................... 3 
[Don’t know] ........................................................................................... 97 
[Refused] ................................................................................................. 98 


 


U4.    For <project_n> measure, what percent of the time would you recommend the high-efficiency 
equipment option if the program had not been available?  


[Record percentage] ................................................................................. 1 
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[Don’t know] ............................................................................................. 2 
[Refused] ................................................................................................... 3 
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PRICE 


P1. How does your company determine the price the buyer pays for the high efficiency 
equipment we’ve been discussing? 


Record..................................................................................................... 77 
[Don’t know]  .......................................................................................... 97 
[Refused] ................................................................................................ 98 


 


P2. Is the price ever negotiable? 


Yes ............................................................................................................ 1 
No ............................................................................................................. 2 
[Don’t know]  .......................................................................................... 97 
[Refused] ................................................................................................ 98 


P3. The  <utility> <program> pays a rebate directly to participating vendors as well as to the 
end use customers. Does the vendor rebate impact the final price paid by the buyer [if 
necessary: to you]?  


Yes ............................................................................................................ 1 
No ............................................................................................................. 2 
[Don’t know]  .......................................................................................... 97 
[Refused] ................................................................................................ 98 
 


P4. How so? 


Record..................................................................................................... 77 
[Don’t know]  .......................................................................................... 97 
[Refused] ................................................................................................ 98 
 


P5. On average, what percent of the vendor rebate do you pass on to the buyer for 
<project_n>, either directly or indirectly? 


Record % ................................................................................................. 77 
[Don’t know]  .......................................................................................... 97 
[Refused] ................................................................................................ 98 
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P6. When you pass some or all of the vendor rebate through to the end use customers, 
what, if anything, do you tell them about it?  


Record..................................................................................................... 77 
[Don’t know]  .......................................................................................... 97 
[Refused] ................................................................................................ 98 


STOCKING 


S1. What influences your stocking decisions made for high efficiency equipment of this 
type? 


Record..................................................................................................... 77 
[Don’t know]  .......................................................................................... 97 
[Refused] ................................................................................................ 98 
 


Those are all the questions I have for you today.  Thank you for your time and cooperation.  
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2017 C&I PRESCRIPTIVE VERIFICATION – UNION ENERGY 


RECOVERY VENTILATION 


This report presents the results of the verification of the Energy Recovery Ventilation (ERV) Priority 


Measure Group from Union’s 2017 C&I Prescriptive Program. This report shows the results of the gross 


savings verification by measure category. It also shows the project-level gross realization rate for each 


sample point. This report does not provide an overall sample disposition, only the disposition relating to 


this measure category. 


1.1   VERIFICATION FINDINGS  


Based on the gross impact approach presented in Section 2.2 of the 2017 C&I Prescriptive Verification 


Work Plan (workplan), a sample of 24 projects yielded a natural gas savings gross realization rate of 


99.55%. Table 1 below shows the verification results, including statistics for confidence interval (CI) and 


relative precision. 


TABLE 1:  VERIFICATION-BASED GROSS REALIZATION RATE 


Priority Measure 


Group 


Gross Verification 


Realization Rate 


90% Confidence Interval 


(+/-) 
Upper 


Bound 


Lower 


Bound 


Relative 


Precision 


ERV 99.55% 1% 100% 99% 1% 
 


The verification team reviewed Union’s tracking data extract to determine reported 2017 ex ante gross 


savings. The verification-based gross realization rate for the ERV Priority Measure Group was developed 


based on a combination of on-site verification (onsite) and telephone-supported engineering reviews 


(TSERs), consistent with the approach presented in Section 2.2.3 of the workplan.  


1.2   GROSS VERIFICATION SAMPLE 


The ERV Priority Measure Group represented a total of 16% of Union’s 2017 C&I Prescriptive Program 


savings, on a gross CCM savings basis. Consistent with the sampling approach presented in Section 2.2.2 


of the work plan, the verification team selected a total of 17 projects (achieved sample size entailed 20 


projects) for gross verification purposes.  


Table 2 below presents a summary of the targeted versus achieved sample sizes for the ERV Priority 


Measure Group.  
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TABLE 2:  GROSS VERIFICATION SAMPLE – TARGET VS. ACTUAL 


Priority 


Measure 


Group 


Sub-Strata 


Percentage of 


Stratum CCM 


Savings/Strata Gross 


Sample Savings 


Gross 


Claimed 


CCM 


Savings 


Target 


Sample 


Achieved 


Sample 


Realization 


Rate 
Weight 


ERV Other 25% 2,079,777 7 15 100% 30% 


ERV Healthcare 24% 1,969,783 7 3 98% 29% 


ERV Multi-Family 52% 4,307,423 10 6 100% 42% 


Total 17 20 99.55%1 100% 


1.3   GROSS IMPACT PARAMETER ESTIMATES 


1.3.1   Measure Overview2  


An energy recovery ventilator (ERV) refers to heat exchanger equipment that is designed to transfer heat 


and moisture between the building exhaust air and the outside supply air. During the heating season, this 


raises the temperature of the outside supply air through heat transfer within the heat exchanger and 


typically adjusts the humidity of the supply air through moisture transfer. By doing so, the amount of 


energy wasted in heat through the exhaust air stream is reduced and energy is saved through decreased 


load on the building heating system. ERVs are available as desiccant rotary wheels or membrane plate 


exchangers. 


One of the components of ERVs is circulation fans, which are typically high efficiency electrically 


commutated motors. These will consume more electrical energy in cases where the ERV unit is added to 


the existing HVAC system as a standalone or bolt-on unit. No penalty is assigned if the ERV is integrated 


as part of the HVAC packaged system installed in new construction because the higher efficiency of the 


new fans compensates for the additional static pressure. Figure 1 is an illustration of a wheel-type energy 


recovery ventilator and functionality. 


                                                           
1  Sample weighted realization rate 


2  From TRM substantiation documents provided by the utilities; pages 11-47 of the PDF 
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FIGURE 1: ENERGY RECOVERY VENTILATOR 


  
The performance of the ERV can be quantified by its total effectiveness, which is a function of both its 


sensible effectiveness and latent effectiveness. Sensible refers to heat transfer and latent refers to 


moisture transfer. Sensible effectiveness is defined as the ratio of actual heat energy captured to the 


maximum heat energy that could be captured. Latent effectiveness is defined as the ratio of actual 


moisture transferred to the maximum moisture that could be transferred. Total effectiveness is defined 


similarly as the ratio of actual energy transferred to the total energy transferred. These values are 


determined during testing and both vary with temperature and moisture differences. Other performance 


parameters to be considered are the pressure drop over the ERV and the method of frost control. 


Measure Savings 


The TRM savings value for this was defined for two baseline types: 1) No ERV baseline and 2) ERV with 


50% Energy Recovery Effectiveness per Ontario Building Code (OBC). The set of key measure parameters 


and savings coefficients from the TRM substantiation documents are shown below for each baseline 


category.  
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FIGURE 2: KEY MEASURE PARAMETERS AND SAVINGS COEFFICIENTS FROM TRM SUBDOCS – NO ERV BASELINE 
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FIGURE 3: KEY MEASURE PARAMETERS AND SAVINGS COEFFICIENTS FROM TRM SUBDOCS – ERV BASELINE 
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1.3.2   Verification Methodology  


For each sampled project, we verified that the ERVs were installed and operational. We also verified that 


each of the sampled projects met the TRM eligibility requirements. For the ERV measure group, the 


verification team collected data on measure quantities, building type, CFM capacity, and facility operating 


hours (for onsites).  


These collected parameters were used in conjunction with the measure-specific TRM savings value for 


each of the gross impact sample point in order derive a project-specific verified gross savings. We then 


rolled up the individual project-specific gross savings values to determine the measure realization rate. 


The team calculated the cumulative cubic meters (CCM) savings by multiplying the verified annual savings 


by the effective useful life for each measure for use in the rollup calculation. 


Figure 4 below shows a comparison of the natural gas realization rates for every site. The gross realization 


rate results ranged from 95% to 100%, which resulted in an overall measure-level weighted realization 


rate of 99.55%. 


FIGURE 4: GROSS REALIZATION RATES 


 


1.4   GROSS VERIFICATION RESULTS 


Table 3 shows the sample type, ex ante claimed, and ex post verified CCM savings by project, accompanied 


by a verified gross realization rate.  
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TABLE 3:  SAVINGS BY PROJECT 


ItronID Sub-Strata Sample Type Claimed 


Gross CCM 


Verified 


Gross CCM 


Verified Gross 


Realization Rate 


UN1479 Other TSER  2,115   2,115  100% 


UN1422 Other TSER  6,595   6,595  100% 


UN1546 Other TSER  13,216   13,216  100% 


UN1487 Other onsite  26,432   26,432  100% 


UN1136 Other TSER  33,040   33,040  100% 


UN1170 Other TSER  41,216   41,216  100% 


UN1866 Other TSER  46,872   46,872  100% 


UN1742 Other TSER  54,180   54,180  100% 


UN1814 Other TSER  67,214   67,214  100% 


UN1714 Other TSER  99,120   99,120  100% 


UN1111 Other TSER  145,564   145,564  100% 


UN1515 Other TSER  182,546   182,546  100% 


UN1630 Other TSER  191,632   191,632  100% 


UN159 Other onsite  510,660   510,660  100% 


UN1523 Other TSER  739,956   739,956  100% 


UN1251 Healthcare TSER  578,655   578,655  100% 


UN1335 Healthcare onsite  645,768   615,278  95% 


UN1276 Healthcare onsite  745,360   745,360  100% 


UN1176 Multi-Family onsite  27,423   27,423  100% 


UN1842 Multi-Family TSER  325,360   325,360  100% 


UN1841 Multi-Family TSER  325,360   325,360  100% 


UN176 Multi-Family onsite  1,097,858   1,097,858  100% 


UN1178 Multi-Family onsite  1,242,997   1,242,997  100% 


UN1162 Multi-Family onsite  1,288,426   1,288,426  100% 
 


Project-Specific Findings 


Project UN1335: During the onsite for this project, the verification engineer confirmed that the CFM 


capacity for one of the installed ERVs (“ERV 03 - 65% N/E MURB,Healthcare,Nursing- Int”) was 3,680 as 


opposed to the tracking system claim of 4,008 CFM. Updating the verified quantity to reflect this change 


reduced the project-level savings by 5%, resulting in a project-level realization rate of 95%.   


1.5   ELECTRIC AND WATER SAVINGS 


The verification team did not collect any data pertaining to the electricity and water savings for this study.  







 


2017 C&I Prescriptive Verification Report Union Energy Recovery Ventilation |9 


1.6   RECOMMENDATIONS 


Based on the results of this study, Itron does not recommend any additional primary data collection or 


changes to the TRM calculation for the Union ERV Priority Measure Group. We also do not recommend 


any changes to the measure baseline based on the findings from this study. 
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2017 C&I PRESCRIPTIVE VERIFICATION – ENBRIDGE 


DEMAND-CONTROLLED KITCHEN VENTILATION 


This report presents the results of the verification of the demand-controlled kitchen ventilation (DCKV or 


Kitchen Ventilation) Priority Measure Group from Enbridge’s 2017 C&I Prescriptive Program. This report 


shows the results of the gross savings verification by measure category. It also shows the project-level 


gross realization rate for each sample point. This report does not provide an overall sample disposition, 


only the disposition relating to this measure category. 


1.1   VERIFICATION FINDINGS  


Based on the gross impact approach presented in Section 2.2 of the 2017 C&I Prescriptive Verification 


Work Plan (workplan), a sample of 22 projects yielded a natural gas savings gross realization rate of 


102.74%. Table 1 below shows the verification results including statistics for confidence interval (CI) and 


relative precision. 


TABLE 1:  VERIFICATION-BASED GROSS REALIZATION RATE 


Priority Measure 


Group 


Gross Verification 


Realization Rate 


90% Confidence Interval 


(+/-) 
Upper 


Bound 


Lower 


Bound 


Relative 


Precision 


DCKV 102.74% 3% 106% 100% 3% 
 


The verification team reviewed Enbridge’s tracking data extract to determine reported 2017 ex ante gross 


savings. The verification based gross realization rate for the DCKV Priority Measure Group was developed 


based on a combination of on-site verification (onsite) and telephone-supported engineering reviews 


(TSERs), consistent with the approach presented in Section 2.2.3 of the workplan.  


1.2   GROSS VERIFICATION SAMPLE 


The DCKV Priority Measure Group represented a total of 22% of Enbridge’s 2017 C&I Prescriptive program 


savings, on a gross CCM savings basis. Consistent with the sampling approach presented in Section 2.2.2 


of the workplan, the verification team selected a total of 22 projects for gross verification purposes. 


Table 2 below presents a summary of the targeted versus achieved sample sizes for the Kitchen Ventilation 


Priority Measure Group.  
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TABLE 2:  GROSS VERIFICATION SAMPLE – TARGET VS. ACTUAL 


Priority 


Measure 


Group 


Sub-Strata 


Percentage of 


Stratum CCM 


Savings/Strata 


Gross Sample 


Savings 


Gross 


Claimed 


CCM 


Savings 


Target 


Sample 


Achieved 


Sample 


Realization 


Rate 
Weight 


DCKV 10,001-15,000 CFM 35% 2,296,300 4 4 100% 18% 


DCKV Up to 5,000 CFM 6% 420,700 5 4 100% 23% 


DCKV 5,001-10,000 CFM 58% 3,786,125 13 14 105% 59% 


Total 22 22 102.74%1 100% 


1.3   GROSS IMPACT PARAMETER ESTIMATES 


1.3.1   Measure Overview2  


Commercial Kitchen Ventilation (CKV) systems exhaust smoke, flue gases, heat, and cooking odors. 


Traditional systems use simple on/off fan motors controls that operate at full flow regardless of the 


quantity of contaminants to be exhausted. Make-up air is supplied by a dedicated make-up air unit or 


from a whole building ventilation system, either directly through ductwork, or indirectly from adjoining 


spaces. Commercial Demand Controlled Ventilation (DCV) systems are added to CKV systems to modulate 


the flow in response to the rate that contaminants are generated. 


DCV systems are typically comprised of variable frequency drives to control fan motor speed; a sensor or 


sensors to determine the level of contaminants; a controller or processor to interpret the sensor signal 


and send a corresponding signal to the drives; and some form of user interface.  


There are several strategies for sensing the level of contaminants and modulating the exhaust flow-rate, 


with sensors that detect the exhaust stream opacity and/or temperature being the most common. Other 


types of control are based on a time schedule or on feedback from appliances indicating their operating 


status. Controls are calibrated to modulate fan speed and exhaust flow between full-rated capacity when 


high levels of contaminants are present and minimum flow when no contaminants are detected. 


Energy savings are associated with reductions in fan power, space heating, and space cooling loads. 


 


                                                           
1  Sample weighted realization rate 


2  From EGDI-Union_Joint Submission_Input Assumptions_20161221; Page 20 of 271 



https://www.uniongas.com/-/media/about-us/regulatory/rate-cases/eb-2016-0246/EGDI-Union_Joint-Submission_Input-Assumptions_20161221.pdf?la=en&hash=414AA3A3DA23F09133145C1F9C40E09CCBF806CD
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Measure Savings 


The TRM savings value for this measure is a function of the exhaust CFM capacity of the hood and the 


quantity of the hoods serving the space. The set of key measure parameters and savings coefficients from 


the TRM are shown below.  


FIGURE 1: KEY MEASURE PARAMETERS AND SAVINGS COEFFICIENTS FROM TRM 


 


1.3.2   Verification Methodology 


For each sampled project, we verified that the DCKVs were installed and operational. We also verified that 


each of the sampled projects met the TRM eligibility requirements and was in compliance with the 


restrictions described within the TRM. For the DCKV measure group, the verification team collected 
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exhaust hood CFM capacities, the hood quantities, and the hood and facility operating hours. For this 


measure group, the team planned to collect information on the TRM assumptions such as flow reduction, 


heating and cooling system efficiencies, and the exhaust fan specifications during the onsites but were 


unable to for all projects. The exhaust fans were usually inaccessible (due to their rooftop location) and 


the efficiencies were only able to be collected for a handful of the onsites. Therefore, the verified annual 


hours of operation, which needed to be used in conjunction with the TRM assumptions to calculate the 


annual outdoor air heating and cooling loads, were not used for updating the measure-level calculations. 


The CFM capacity and the hood quantities were used in conjunction with the measure-specific TRM 


savings value for each of the gross impact sample points in order derive a project-specific verified gross 


savings. We then rolled up the individual project-specific gross savings values to determine the measure 


realization rate. The team calculated the cumulative cubic meters (CCM) savings by multiplying the 


verified annual savings by the effective useful life for each measure for use in the rollup calculations. 


Figure 2 below shows a comparison of the natural gas realization rates for every site. The gross realization 


rate results ranged from 100% to 167%, which resulted in a weighted measure-level realization rate of 


102.74%. 


FIGURE 2: GROSS REALIZATION RATES 
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1.4   GROSS VERIFICATION RESULTS 


Table 3 shows the sample type, ex ante claimed, and ex post verified CCM savings by project, accompanied 


by a verified gross realization rate.  


TABLE 3:  SAVINGS BY PROJECT 


ItronID 
Sub-Strata Sample 


Type 


Claimed 


Gross CCM 


Verified Gross 


CCM 


Verified Gross 


Realization Rate 


EN2123 10,001-15,000 CFM TSER  438,225   438,225  100% 


EN21247 10,001-15,000 CFM TSER  438,225   438,225  100% 


EN21281 10,001-15,000 CFM onsite  438,225   438,225  100% 


EN217 10,001-15,000 CFM TSER  981,625   981,625  100% 


EN2244 Up to 5,000 CFM TSER  105,175   105,175  100% 


EN2142 Up to 5,000 CFM TSER  105,175   105,175  100% 


EN2188 Up to 5,000 CFM TSER  105,175   105,175  100% 


EN21131 Up to 5,000 CFM onsite  105,175   105,175  100% 


EN1139 5,001-10,000 CFM TSER  262,925   262,925  100% 


EN21110 5,001-10,000 CFM TSER  262,925   262,925  100% 


EN21362 5,001-10,000 CFM TSER  262,925   262,925  100% 


EN21213 5,001-10,000 CFM TSER  262,925   262,925  100% 


EN21186 5,001-10,000 CFM TSER  262,925   262,925  100% 


EN2151 5,001-10,000 CFM TSER  262,925   438,225  167% 


EN2178 5,001-10,000 CFM TSER  262,925   262,925  100% 


EN21189 5,001-10,000 CFM TSER  262,925   262,925  100% 


EN21184 5,001-10,000 CFM onsite  262,925   262,925  100% 


EN21388 5,001-10,000 CFM onsite  262,925   262,925  100% 


EN212 5,001-10,000 CFM onsite  262,925   262,925  100% 


EN21128 5,001-10,000 CFM onsite  262,925   262,925  100% 


EN21135 5,001-10,000 CFM onsite  262,925   262,925  100% 


EN21270 5,001-10,000 CFM TSER  368,100   368,100  100% 


   


Project-Specific Findings 


Project EN2151: The verification team updated the exhaust CFM based on the manufacturer’s 


specification sheets and the site visit. Adjusting the exhaust CFM from the claimed 8,462 CFM to 10,200 


CFM resulted in a higher TRM savings value of 17,529 m3 /year as compared to the 10,517 m3 /year, based 


on the CFM-based stipulations. This resulted in a 67% increase in savings for the project. 


1.5   ELECTRIC AND WATER SAVINGS 


The verification team did not collect any data pertaining to the electricity and water savings for this study.  
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1.6   RECOMMENDATIONS 


Based on the results of this study, Itron does not recommend any additional primary data collection or 


changes to the TRM calculation for the Enbridge DCKV Priority Measure Group. We also do not 


recommend any changes to the measure baseline based on the findings from this study. 
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2017 C&I PRESCRIPTIVE VERIFICATION – UNION AIR 


CURTAINS 


This report presents the results of the verification of the Air Curtains Priority Measure Group from Union’s 


2017 C&I Prescriptive Program. This report shows the results of the gross savings verification by measure 


category. It also shows the project-level gross realization rate for each sample point. This report does not 


provide an overall sample disposition, only the disposition relating to this measure category.  


1.1   VERIFICATION FINDINGS  


Based on the gross impact sample selection approach presented in Section 2.2.2 of the 2017 C&I 


Prescriptive Verification Work Plan (workplan), a sample of 20 projects yielded a natural gas savings gross 


realization rate of 100.00%.  


TABLE 1:  VERIFICATION-BASED GROSS REALIZATION RATE 


Priority Measure 


Group 


Gross Verification 


Realization Rate 


90% Confidence Interval 


(+/-) 
Upper 


Bound 


Lower 


Bound 


Relative 


Precision 


Air Curtains 100.00% 0% 100% 100% 0% 
 


The verification team reviewed Union’s tracking data extract to determine reported 2017 ex ante gross 


savings. The verification based gross realization rate for Air Curtains Priority Measure Group was 


developed based on combination of on-site verification (onsite) and telephone-supported engineering 


reviews (TSERs), consistent with the approach presented in Section 2.2.3 of the workplan.  


1.2   GROSS VERIFICATION SAMPLE 


The Air Curtains Priority Measure Group represented as total of 8% of Union’s 2017 C&I Prescriptive 


Program savings, on a gross CCM savings basis. Consistent with the sample selection approach presented 


in Section 2.2.2 of the workplan, the verification team used a random sampling approach to select the 


gross impact sample of 20 projects.  


Table 2 below presents a summary of the targeted versus achieved sample sizes for the Air Curtains 


Priority Measure Group.  
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TABLE 2:  GROSS VERIFICATION SAMPLE – TARGET VS. ACTUAL 


Priority Measure 


Group 
Sub-Strata 


Percentage of 


Stratum CCM 


Savings/Strata 


Gross Sample 


Savings 


Gross 


Claimed 


CCM 


Savings 


Target 


Sample 


Achieved 


Sample 


Realization 


Rate 
Weight 


Air Curtains Other 5% 914,520 1 8 100% 6% 


Air Curtains 8x10 31% 5,675,625 4 2 100% 24% 


Air Curtains 10x10 64% 11,853,720 12 10 100% 71% 


Total 17 20 100.00%1 100% 


1.3   GROSS IMPACT PARAMETER ESTIMATES 


1.3.1   Measure Overview2  


Air curtains are typically mounted above doorways and separate indoor and outdoor environments with 


a stream of air strategically engineered to strike the floor with a particular velocity and position. This air 


flow prevents outdoor air infiltration (heat, moisture, dust, fumes, insects), while also permitting an 


unobstructed entryway for pedestrians or goods. Figure 1 illustrates the schematic design for a typical air 


curtain installation. 


FIGURE 1: AIR CURTAIN INSTALLATION 


 


The anticipated savings from this measure will be calculated for three types of door configurations: single 


door, double door, and shipping and receiving doors. Natural gas savings are calculated using an 


                                                           
1  Sample weighted realization rate 


2  From EGDI-Union_Joint Submission_Input Assumptions_20161221; Page 113 of 271 



https://www.uniongas.com/-/media/about-us/regulatory/rate-cases/eb-2016-0246/EGDI-Union_Joint-Submission_Input-Assumptions_20161221.pdf?la=en&hash=414AA3A3DA23F09133145C1F9C40E09CCBF806CD
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engineering algorithm and are reported in meters cubed (m3). Electric savings are calculated using an 


engineering algorithm and are reported in kilowatt hours (kWh). 


The primary energy impact associated with the installation of air curtains is a reduction in natural gas 


usage or electricity resulting from reduced infiltration of cold air or hot air that needs to be heated or 


cooled when it enters a building.  


There is an electric penalty associated with the addition of an air curtain due to the air curtain’s fan. In 


air-conditioned spaces, the overall electric penalty is reduced due to a reduced air-conditioning load. No 


water consumption impacts are associated with this measure. 


Measure Savings 


The TRM savings value for this measure is a function of the door configuration and opening size. The set 


of key measure parameters and savings coefficients from the TRM are shown below.  


FIGURE 2: KEY MEASURE PARAMETERS AND SAVINGS COEFFICIENTS FROM TRM  
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1.3.2   Verification Methodology  


For each sampled project, we verified that the air curtains were installed and operational. We also verified 


that each of the sampled projects met the TRM eligibility requirements and was in compliance with the 


restrictions described within the TRM. For the Air Curtains measure group, the verification team collected 


data on measure quantities, door type (single door, double door or shipping/receiving door), door 


dimensions (ft) (height x width) and facility operating hours.  


The door configuration, quantities, and door types were used in conjunction with the measure-specific 


TRM savings value for each of the gross impact sample points in order derive a project-specific verified 


gross savings value. We then rolled up the individual project-specific gross savings values to determine 


the measure realization rate. The team calculated the cumulative cubic meters (CCM) savings by 


multiplying the verified annual savings by the effective useful life for each measure for use in the rollup 


calculation. 


Figure 3 below shows a comparison of the natural gas realization rates for every site. The gross realization 


rate results were all verified to be 100% which resulted in an overall measure-level weighted realization 


rate of 100.00%. 


FIGURE 3: GROSS REALIZATION RATES 
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1.4   GROSS VERIFICATION RESULTS 


Table 3 shows the sample type, ex ante claimed, and ex post verified CCM savings by project, accompanied 


by a verified gross realization rate.  


TABLE 3:  SAVINGS BY PROJECT 


ItronID Sub-Strata Sample Type Claimed 


Gross CCM 


Verified 


Gross CCM 


Verified Gross 


Realization Rate 


UN1276 Other onsite  20,145   20,145  100% 


UN1682 Other TSER  27,270   27,270  100% 


UN1371* Other TSER  30,195   30,195  100% 


UN1747 Other TSER  40,290   40,290  100% 


UN164 Other TSER  80,580   80,580  100% 


UN159 Other onsite  80,580   80,580  100% 


UN1297 Other TSER  181,620   181,620  100% 


UN1199* Other onsite  453,840   453,840  100% 


UN1371* 8x10 TSER  227,025   227,025  100% 


UN1802 8x10 TSER  5,448,600   5,448,600  100% 


UN1575 10x10 TSER  311,940   311,940  100% 


UN1733 10x10 TSER  311,940   311,940  100% 


UN13 10x10 onsite  311,940   311,940  100% 


UN1776 10x10 TSER  623,880   623,880  100% 


UN1507 10x10 onsite  623,880   623,880  100% 


UN1675 10x10 onsite  623,880   623,880  100% 


UN149 10x10 onsite  935,820   935,820  100% 


UN1451 10x10 TSER  1,247,760   1,247,760  100% 


UN1371* 10x10 TSER  1,871,640   1,871,640  100% 


UN1199* 10x10 TSER  4,991,040   4,991,040  100% 


 * Projects UN1199 and UN1371 had air curtains in each sub-stratum category and were counted towards the sample 
achievement under both categories.   


1.5   ELECTRIC AND WATER SAVINGS 


The verification team did not collect any data pertaining to the electricity and water savings for this study.  


1.6   RECOMMENDATIONS 


Based on the results of this study, Itron does not recommend any additional primary data collection or 


changes to the TRM calculation for the Union Air Curtains Priority Measure Group. We also do not 


recommend any changes to the measure baseline based on the findings from this study. 
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1 SAMPLE DESIGN 
This section presents the stratification plan using the data provided by Union and Enbridge for 2017/18 
custom C&I and multi-family projects.  


1.1 CPSV Sample Design  


1.1.1 Explore the Tracking Data  
For both utilities, we describe a row in the tracking data as a “measure.” Enbridge’s tracking data has a clear 
project identifier that groups rows of measures into projects. Union’s tracking data does not have a project 
identifier that groups rows of measures together. Our review of Union’s data showed that there are sites 
that have multiple measures in a year, which is an indication that Union’s tracking data records are likely 
similar to a “measure” row in the Enbridge data in most cases. For our analysis and sample design, we will 
use the “measure” row as our unit of analysis. 


1.1.1.1 Enbridge CIMF 
The Industrial segment of the Enbridge CIMF program makes up close to half of the savings in the program 
and less than one quarter of the measures. Figure 1 provides an overview of the number of measures, 
average measure size in CCM and total CCM for each segment. 


 
Figure 1: High level view of Enbridge CIMF Program 
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1.1.1.2 Union CIMF 
Figure 2 provides an overview of the number of measures, average measure size and total CCM for each 
segment. In the figure and table, we can see that the Agriculture and Industrial segments together provided 
more than 90 percent of program savings, with the Agriculture segment 200 million CCM larger than the 
Industrial segment.  


Figure 2: High level view - Union CIMF Program 


 


1.1.1.3 Union Large Volume 
Figure 3 provides an overview of the number of measures, average measure size and total CCM for each 
segment. The number of projects in Large Volume are low enough that it is unlikely we will be able to 
disaggregate into reporting categories after the analysis. 


 
Figure 3: High level view - Union Large Volume Program


  


1.1.2 Stratification and design 
Table 1 shows the estimated error ratio (ER)1 used in the sample design. The ER’s used are based on an 
average of the 2016 CPSV results and the 2016 CPSV assumptions.2 We further bounded the ER, that is we 
would not use an ER less than 0.25 or greater than 0.60 in order to limit the risk of over or under collecting 
data. Neither bounding rule was used for the 2017/18 sample designs. 


 
1 Another term for error ratio is coefficient of variance (CV) 
2 The 2016 CPSV assumed ERs were the average of 2015 CPSV results and 2015 assumption for complex measures (0.4) with the same bounding 


used in this design. We used the same averaging approach to produce the 2016 assumed ER for the programs overall, though these were not 
used in the 2016 sample design or the final 2017-18 CPSV sample design. 
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Table 1: Estimated error ratio used in sample designs 


Utility Program Segment 
2016 


Assumed 
ER 


2016 
Actual 


ER 


2016 
Assumed 


ER 


Union 
CI&MF 


Agriculture 0.33 0.20 0.27 
Industrial 0.33 0.45 0.39 
Commercial & 
MF 0.50 0.21 0.36 
Overall 0.37 0.21 0.29 


Large Volume 0.60 0.24 0.42 


Enbridge CI&MF 


Industrial 0.26 0.28 0.27 
Commercial  0.58 0.25 0.42 
Multifamily 0.58 0.24 0.41 
Overall 0.46 0.31 0.38 


 


The samples were designed to meet a 10% relative precision at 90% confidence threshold for each program.  


For the 2017/18 gross savings verification effort, DNV GL tested two stratification approaches:   


The size-only design used one level of stratification within a program: 


 Measure size (CCM). Within each program, up to seven size strata were assigned. The number of 
size strata were limited to ensure a minimum number of target completes per strata, with the 
exception of the largest strata which may only have one to three sites in the population for some 
groupings. 


The segment-size design used two levels of stratification within a program: 


 Segment (Industrial vs. Commercial vs. Multifamily or Agriculture). The 2015 and 2016 
gross savings verification found that there were some differences in variability for the gross 
realization rates by segment, which is an indication that stratifying by segment should improve 
precision (relative to not using segment) for a given sample size.3 In addition, stratifying by 
segment provides value in ensuring coverage of each segment in the sample and ensures sample 
sizes in each segment support reporting at the segment level. Segments were clearly defined in the 
tracking data and the evaluation uses these definitions.  


 Measure size (CCM). Within each segment, up to seven size strata were assigned. The number of 
size strata within the categorical groupings were limited to ensure a minimum number of target 
completes per strata, with the exception of the largest strata which may only have one to three sites 
in the population for some groupings. 


Comments received on the draft sample design memo indicated a preference for the segment-size design, 
which we used as the sample design for the project. 


 
3 There was less variation in error ratios across segments in 2016 than in 2015, particularly for the Enbridge Gas program, see Table 48 for the error 


ratios found in 2016. 
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Stratification for the three programs are shown in Figure 4, Figure 5, and Figure 6. In each design, strata 
with the smallest measures are to the left (Sky Blue) with each stratum further to the right having 
progressively larger measures. Size is relative within each categorical grouping: for example, the largest 
measures in stratum 3 in the Union Commercial group may be (and in this case, are) smaller than those in 
stratum 2 for the Union Industrial group. Each stratum within a group has similar total savings amounts, 
except for the largest stratum, which often contains a small number of very large projects whose total 
savings are greater than the other strata for the segment. At the same time, smaller strata have more 
measures. 


Figure 4: Stratification for Enbridge CI&MF 
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Figure 5: Stratification for Union CI&MF 


 


Figure 6: Stratification for Union Large Volume 


 


1.1.3 Selecting a Sample Design  
Table 2 shows the number of measures in the sample frame (population), the targeted sample size and the 
anticipated relative precision for each program.  
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Table 2 shows the number of measures in the sample frame (population), the targeted sample size and the 
anticipated relative precision for each segment and program overall.  


Table 2: Sample size and anticipated precision by Segment and Program 


Utility 
Program -
Segment 


Sample 
Frame 


(N) 


Segment-
Size Sample 


Size 
(n) 


Segment-
Size 


Anticipated 
Relative 
Precision  
@ 90% 


Confidence 


Enbridge 
CIMF 


Industrial  307   14  13% 
Commercial  682   15  20% 
Multi-Family  916   16  18% 
Overall 1,905 45 9% 


Union 
CIMF 


Agriculture  365   14  13% 
Industrial  417   18  15% 
Comm. & MF  177   7  36% 
Overall 959 39 9% 


Union Large Volume 88 26 9% 
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1 SCOPE OF WORK OVERVIEW 


This document has been prepared for the Ontario Energy Board (OEB) and provides the scope of work 


(SOW) for the combined Commercial and Industrial Prescriptive Measure Savings Verification 


(CIPMSV), which entails the gross and net-to-gross (NTG) Evaluation of Enbridge Gas Distribution, 


Inc.’s (Enbridge) and Union Gas Limited’s (Union) natural gas demand-side management (DSM) 


Commercial and Industrial Prescriptive programs delivered in 2017. The combined study will produce 


gross impact verification and  free ridership (FR) and spillover (SO) ratios. Programs and projects 


included in each portion of the study are shown in Table 1. 


TABLE 1: CIPMSV- GROSS IMPACT, NTG AND SO ACTIVITIES BY PROGRAM 


Utility Scorecard Program Offering Gross Impact FR SO 


Union 
Resource 
Acquisition 


Commercial /Industrial Prescriptive 
Offering (including both pure and 
quasi- prescriptive projects) 


✓ ✓ ✓ 


Enbridge  
Resource 
Acquisition 


Resource 
Acquisition 


Commercial and Industrial 
Prescriptive Offer (including both 
pure and quasi- prescriptive projects) 


✓ ✓ ✓ 


1.1   EVALUATION OBJECTIVES 


The overall goals of the combined evaluation are to develop transparent: 


◼ Verified gross and net ratios for a selected set of priority measure group projects (designed 


to meet 90/10 statistical confidence and relative precision levels)from the 2017 prescriptive 


commercial and  industrial programs  


◼ Spillover factors applicable to commercial and  industrial prescriptive projects, for a selected 


set of priority measure groups, based on projects installed in 2017 


1.2   TERMINOLOGY  


This section defines several key concepts that will be used throughout this work plan, using the 


definitions from the Ontario DSM Guidelines for spillover and free rider.  







  


OEB Natural Gas DSM 2017 C&I Prescriptive Measure Savings Verification Statement of Work |1-4 


A free rider is “a program participant who would have installed a measure on his or her own initiative 


even without the program.”1 


Gross Realization Rate (Gross RR): Adjustment factor used to multiply tracked savings to arrive at 


verified gross savings estimate, or “ex-post” savings estimate; disaggregated by measure type and 


utility. Each gross RR is developed through data collected during the gross impact portion of the 


CIPMSV project, which will verify program-achieved gross savings for measures at a sample of sites. It 


is the ratio of the verified gross savings to the tracking estimate of gross savings for installed measures, 


and includes corrections to the numbers of units installed, eligibility criterion (as listed in the measure 


Sub Docs), etc. (as detailed in section 2.2.2 below).  The Gross RR is derived through the participant 


survey data collection (either via phone or an on-site), which confirms that the reported equipment / 


measure was installed and is currently operational at the facility. 


Gross savings are “the changes in energy consumption and/or demand that result directly from 


program-related actions taken by participants in an efficiency program, regardless of why they 


participated.”2 


In-Depth Interviews (IDIs) are structured interviews administered by evaluation engineers (for gross 


impact verification and SO follow-up data collection) and market researchers/ project analysts (for FR 


and SO data collection) either in person or, more frequently, over the phone. 


Net savings are “the changes in energy consumption or demand that are attributable to an energy 


efficiency program.  For purposes of this evaluation, net savings estimates are adjusted to reflect free 


ridership (i.e., those who would have implemented the same or similar efficiency projects, to one 


degree or another, without the program now or in the near future) and participant spillover (i.e., 


savings that result from actions taken by participants as a result of a program’s influence, but which 


are not directly subsidized or required by the program).  


                                                           
1 Ontario Energy Board Demand Side Management Guidelines for Natural Gas Utilities, EB-2008-0346, June 


2011, Chapter 7. 


2 SEE Action, Energy Efficiency Program Impact Evaluation Guide: Evaluation, Measurement, and Verification 
Working Group, DOE/EE-0829, December 2012. 
https://www4.eere.energy.gov/seeaction/sites/default/files/pdfs/emv_ee_program_impact_guide_1.pdf, 
page xiv 


 



https://www4.eere.energy.gov/seeaction/sites/default/files/pdfs/emv_ee_program_impact_guide_1.pdf
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Net-to-Gross Ratio (NTGR): Net savings divided by gross savings. Ratio that accounts for effects such 


as attribution, free riders, and the spillover effects (if any); disaggregated by measure type and utility. 


The NTGRs are applied to gross energy savings resulting from energy conservation projects. 


Priority Measure Groups: Per the OEB’s original scope requirements3,4 the evaluation will address the 


top five priority measure groups for each utility.  See Error! Reference source not found. for complete 


details.  


 


Spillover “refers to effects of customers that adopt energy efficiency measures because they are 


influenced by a utility’s program-related information and marketing efforts, but do not actually 


participate in the program.” 5 We consider both inside and outside, and both like and unlike spillover 


through this project.  


◼ Inside spillover refers to non-incented measures that were installed within the same facility.6 


◼ Outside spillover refers to measures for which the customer did not receive an incentive 


adopted in an outside location for a participating customer. 7 


◼ Like spillover refers to non-incented measures of the same type as incented measures.8 


◼ Unlike spillover refers to non-incented measures of a different type as incented measures9 


Telephone Supported Engineering Reviews (TSERs) are desk reviews, entailing a phone interview with 


program participants (typically the person(s) most knowledgeable about the measure in question), 


conducted for those projects outside the on-site sample points, to verify measure installation and 


operation. These are expected to be completed for about 70% of the sampled projects.  


                                                           
3 As discussed within the OEB’s RFP (RFPOEBCIPMSV08292017), and during the contract negotiations 


meetings with the OEB. 


4 Please see Section 2.2.2 for updated discussion on the Priority Measure Groups. 


5 Ontario Energy Board Demand Side Management Guidelines for Natural Gas Utilities, EB-2008-0346, June 
2011, Chapter 7. 


6 Ontario Energy Board Demand Side Management Guidelines for Natural Gas Utilities, EB-2008-0346, June 
2011, Chapter 7. 


7 Ontario Natural Gas Technical Evaluation Committee (TEC), Request for Proposal: Measurement of Net-to-
Gross (NTG) Factors for Ontario’s Natural Gas Custom Commercial and Industrial Demand Side 
Management (DSM) Programs, RFP-002-2013 (2), December 2013, Section 2. 


8 NREL, Uniform Methods Project: Methods for Determining Energy Efficiency Savings for Specific Measures, 
December 2014. http://www.nrel.gov/docs/fy14osti/62678.pdf 


9 Ibid 
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Tracked Savings: Gross natural gas savings claimed by each utility   for each measure, or “ex-ante” 


savings estimate. 


Vendors are program trade allies, business partners, service providers, contractors and suppliers who 


work with program participants to implement energy saving measures. 


1.3   HIGH-LEVEL EVALUATION APPROACH 


The methodology selected for the gross impact portion of the CIPMSV project consists of TSERs and 


on-site verification visits to aid in calculation of the ex-post gross savings. The final gross verification 


sample of projects will be drawn at a 90/10 confidence level at each priority measure group level for 


each utility.  


The on-site verification and data collection sample points are expected to represent approximately 


30% of the gross impact verification sample points and will be randomly drawn from within the 


measure specific sample pulls. The remainder 70% of the sampled projects will be verified employing 


TSERs. 


The methodology selected for the NTG evaluation will rely on end-user self-report surveys and 


interviews. The end user self-reports will be supplemented by interviews with vendors to capture their 


and the program’s influence on end-user decision making. The overall methodology combines the 


efforts of the gross impact and the NTG analysis that can be applied to the reported savings data (or 


tracked savings) to produce the verified net savings. The NTG analysis will also take into account any 


spillover savings due to the programs  


Summary of Tasks  


The Itron team has divided the 2017 CIPMSV project into the four distinct tasks. 


◼ Task 1: Develop Workplan and Sampling Plan (includes review of the survey instruments, 


scoring algorithms for NTG) 


◼ Task 2: Gross Savings Verification 


◼ Task 3: Net Savings Verification 


◼ Task 4: Expansion of Sample Results to Calculate Measure Specific Savings Ratios 


These tasks are discussed in greater detail in the following sections of this SOW.  
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1.4   OVERALL DELIVERABLES AND HIGH-LEVEL SCHEDULE 


The CIPMSV project will result in the following deliverables: 


◼ Project workplan based on feedback of the stakeholder group (draft and final) 


◼ Measure-specific10 savings verification reports (draft and final) 


◼ Gross savings verification memo along with measure and program specific findings (draft and 


final) 


◼ Program participant in-depth interview (IDI) instrument (draft and final) 


◼ Participating vendor IDI guide (draft and final)  


◼ Net-to-Gross Memo summarizing Itron team’s findings and recommendations (draft and final) 


◼ Program relative precision results to help inform sample design for future evaluation cycles 


◼ Reporting of any contextual findings from verification efforts to the TRM update team 


◼ 2017 Prescriptive Commercial and Industrial Program Verified Net-to-Gross Ratio Report 


(draft and final) 


Table 2 below provides an overview of the sample counts for the gross and net verification activities 


of the 2017 CIPMSV project. 


TABLE 2: HIGH-LEVEL 2017 CIPMSV ACTIVITY SUMMARY 


Verification Item Enbridge Union Total 


 Site Count* (N)   389   945   1,334  


 Participant Count** (N)   389   896   1,285  


Gross Savings Verification Sample Points 


TSERs (n) 59 68 127 


On-Sites (n) 25 30 55 


Net Savings Verification Sample Points 


FR IDI (n) 121 146 267 


Vendor IDI (n) 25 25 50 


Spillover Follow-up (n) 20*** 20*** 40*** 
 
*Site count represents the number of unique sites listed in the tracking data, identified by unique contract account 
numbers for Enbridge and by Site IDs and Measure Name for Union, as listed within the program tracking databases 
** Participant Count represents the unique participant identifiers in the tracking data. We will update the participant 
counts as we receive and review the utility project documentation to account for multiple projects completed by a same 
customer and/or at the customer and request any additional contact information via a follow-up data request to meet the 
sampling quotas for each measure group. 
*** Completed on as-needed basis; the actual follow-up call counts may vary from the planned number of projects 
needing a SO follow-up call. 


                                                           
10 One for each of the priority measure groups for both Enbridge and Union. 
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2 SUMMARY OF TASKS  


The following sections provide details pertaining to the individual tasks listed in Section 1.3. 


2.1   TASK 1: DEVELOP WORKPLAN AND SAMPLING PLAN 


2.1.1   Objectives 


The key objective for this task is to provide a clear, milestone-based workplan and sampling plan that 


addresses the risks and uncertainties associated with the CIPMSV project. This document represents 


the deliverable of this task. 


2.1.2   Approach 


The Itron team’s plan systematically addresses the recommended evaluation activities identified 


within the OEB’s 2016-2018 EM&V Plan. Detailed workplans and sampling plans for both Task 2 (Gross 


Savings Verification) and Task 3 (Net Savings Verification) are presented in Section 2.2 and Section 2.3 


below.  


2.1.3   Activities and Deliverables 


Activities 


The Itron team has revised the workplan based on feedback stemming from the stakeholder group11 


during the EAC meeting and subsequent information gathering efforts such as program staff 


interviews and follow-up questions to the utilities. The revised sampling approach and survey 


instruments are provided for further review and commentary, following which the Itron team will 


finalize the workplan and the sampling plan. The second documentation request will be sent to the 


utilities after completing any needed revisions to the sampling plan based on  EAC feedback. 


Deliverables 


The second documentation request for the contact information and necessary documentation to 


proceed to the participant data collection phase will be sent to the utilities after completing any 


needed revisions to the sampling plan based on  EAC feedback.The second documentation request 


will also ask for vendors associated with each sampled project. We will calculate the gross realization 


                                                           
11  The OEB, the EC, and the EAC, are collectively referred to as the ‘stakeholder group’ in this document. 
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rates, free ridership, spillover, and NTG ratios for each measure group. These results will be provided 


to the EC team via the final evaluation reports.  


The key deliverables from this task will be:  


◼ Presentation of the draft workplan and sampling plan (included within subsequent sections) 


◼ Final project workplan and sampling plan based on feedback of the stakeholder group 


◼ Draft and Final data collection instruments (participant and vendor IDI survey instruments) 


◼ Second Documentation Request 


2.2   TASK 2: GROSS SAVINGS VERIFICATION 


2.2.1   Objectives 


The objective of this task is to complete a verification of gross savings resulting from the 2017 


Commercial and Industrial (C&I) Prescriptive programs administered by both Enbridge and Union.  The 


evaluation will complete the following activities in support of this objective: 


◼ Verify the installation and continued proper operation of the prescriptive energy efficiency 


measures installed through the program via TSERs or on-sites. 


◼ Using ratio estimation, determine gross realization rates for verified measure groups. 


◼ Collect information that will assist in future TRM updates; use evaluation results and findings 


to inform possible TRM gas savings calculation updates for high priority measures, where 


applicable. 


◼ Collect information on electricity and water savings that will improve cost effectiveness 


results, where appropriate. 


2.2.2   Approach 


In this section, we present our proposed plan for gross savings verification of the 2017 C&I Prescriptive 


programs.  


2017 Tracking Data Overview 


Itron requested, obtained and reviewed the anonymized 2017 C&I prescriptive program participant 


data from the utilities, which have informed the specific sampling plan outlined in this document. The 


following tables provide an overview of the 2017 utility program participation data by measure group, 
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CCM savings per measure group, number of participants and their relative contribution to the 


program in addition to a sampling flag. 


TABLE 2-1: ENBRIDGE 2017 PRESCRIPTIVE PROGRAM OVERVIEW 


Measure Group 
Gross CCM  


Savings 


Number of 


Projects with 


Measure 


Group 


Projects* 


% of 2017 


Annual Tracked 


m3 Savings 


Boilers  14,638,376   60  31% 


Kitchen Ventilation  10,496,145   72  22% 


Infrared  9,794,482   85  21% 


DCV  4,242,582   29  9% 


Air Doors/ Curtains  2,854,755   25  6% 


Fryer  2,027,520   29  4% 


Destratification  1,777,650   16  4% 


Showerheads  987,462   45  2% 


Water Heater  328,469   22  1% 


ERV  105,375   3  0.2% 


Dishwasher  85,180   3  0.2% 


Condensing Furnace  22,392   4  0.05% 


HRV  8,024   1  0.02% 


TOTAL  47,368,412   394  100% 


*Total participant counts are non-exclusive. Some participants have more than one measure type. 
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TABLE 2-2: UNION 2017 PRESCRIPTIVE PROGRAM OVERVIEW 


Measure Group Gross CCM Savings 


Number of 


Participants 


with Measure 


Group 


Projects* 


% of 2017 


Annual Tracked 


m3 Savings 


Boilers  115,802,371   354  55% 


ERV  33,582,144   82  16% 


Infrared Heating  17,832,611   181  8% 


Air Doors/ Curtains  16,351,950   26  8% 


MUA  5,396,529   14  3% 


DCKV  4,827,390   35  2% 


DCV  4,783,465   58  2% 


HRV  3,590,365   49  2% 


Ozone  2,529,940   7  1% 


Energy Star Fryer  1,993,728   32  1% 


Condensing Gas Water Heater  1,930,953   119  1% 


Furnace  1,099,874   135  1% 


Energy Star Steam Cooker  320,004   3  0.2% 


Dishwasher  281,480   9  0.1% 


Broiler  170,712   4  0.1% 


Boiler Cycling Control  104,700   1  0.0% 


Unit Heater  85,946   3  0.0% 


Clothes Washer  19,305   2  0.0% 


TOTAL 210,703,466 1,114 100% 


*Total participant counts are non-exclusive. Some participants have more than one measure type. 


Sampling Overview  


The following section presents the Itron team’s proposed sampling approach based on feedback from 


the EAC and review of the utility-specific project delivery methodologies.  


In general, there are certainly similarities between Union and Enbridge programs, but we found 


differences in each utility’s to-market strategies, different in-field sales staff knowledge levels, 


different engagement styles, and different customer relationships, which are likely to lead to utility-


specific variations in the levels of influence on the customers’ decision to participate in the program. 


It must also be noted that for certain measures, Enbridge offers measure installation by the vendor 


as part of the programs and Union does not offer measure installation.  


The respective magnitudes of each utility’s prescriptive portfolios are different and the number of 


units incented by each utility varies significantly. For example, Enbridge’s kitchen ventilation 


performance far exceeded Union’s in 2017, likely due to targeted marketing, sales, etc. by Enbridge. 


A similar comparison for the ERV measure indicates a much higher level of presence in Union’s 
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territory as compared to Enbridge. The measure mixes also appear to be different between both 


utilities. For example, the prevalence of new construction projects in Union’s 2017 prescriptive 


program is higher than for Enbridge. In a combined sample scenario, sub-stratification or weighting 


to account for this difference would be needed at the measure level, which would likely entail a higher 


number of sample points within each sub-stratum, which the current budget does not support.  


A key difference between utility programs is the role of vendors/service providers. There appear to 


be different market actors working in each utility jurisdiction to promote program participation, which 


will impact the influence score of each utilities’ program (i.e., each vendor will have their own unique 


approach to market, specific interests that inform which measures they more rigourously promote, 


etc.). This also speaks to our need to ask participants about the role of the vendor in their decision 


making, which is detailed in the Net Savings Verification section.   


In conclusion, we believe that conducting combined sampling and applying blended ratios for 2017 


would not be ideal, as this is the first full verification and each DSM program is different and unique. 


Separate samples will lend to a direct utility-to-utility comparison of results and if the findings are not 


significantly different, the following verification cycles could consider a combined sampling approach.   


Priority Measure Groups 


Having taken all comments by the members of the EAC into consideration, we propose that the top 4 


Priority Measure Groups be used for verification purposes and the 5th measure group, per the draft 


workplan and the RFP be dropped and the respective sample be re-assigned to the top 4 Priority 


Measure Groups.  


The top 4 Priority Measure Groups and their contribution in contrast to the 5th group of projects is as 


shown in below in Table 2-3. While the top 4 Priority measure Groups represent >80% of the CCM 


savings for both utilities (83% for Enbridge and 87% for Union), the 5th ranked measure group in each 


utility represents a small portion of the tracked CCM (Air Curtains contributing 6% to Enbridge 2017 


CCM and MUAs contributing 3% to Union 2017 CCM). The 5th measure group is not significantly higher 


in CCM than the measure group immediately below it. 
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TABLE 2-3: ENBRIDGE 2017 PRESCRIPTIVE PROGRAM TOP 6 MEASURES 


Group 


# 
Measure Group 


Gross CCM 


Savings 


Number of 


Projects with 


Measure Group 


Projects* 


% of 2017 


Annual 


Tracked m3 


Savings 


1 Boilers  14,638,376   60  31% 


2 Kitchen Ventilation  10,496,145   72  22% 


3 Infrared  9,794,482   85  21% 


4 DCV  4,242,582   29  9% 


5 Air Doors/ Curtains  2,854,755   25  6% 


6 Fryer  2,027,520   29  4% 


*Total participant counts are non-exclusive. Some participants have more than one measure type 


TABLE 2-4: UNION 2017 PRESCRIPTIVE PROGRAM TOP 6 MEASURES 


Group 


# 
Measure Group 


Gross CCM 


Savings 


Number of 


Participants with 


Measure Group 


Projects* 


% of 2017 


Annual 


Tracked m3 


Savings 


1 Boilers  115,802,371   354  55% 


2 ERV  33,582,144   82  16% 


3 Infrared Heating  17,832,611   181  8% 


4 Air Doors/ Curtains  16,351,950   26  8% 


5 MUA  5,396,529   14  3% 


6 DCKV  4,827,390   35  2% 


The options we considered were to leave the sampling methodology intact, i.e., draw the sample at 


90/10 for the top 5 Priority Measure Groups and evaluate projects that represent only a small fraction 


of the 2017 C&I Prescriptive programs for both utilities, as compared with the Priority Measure 


Groups immediately preceding these (the top 4).  


Another option was to re-assign the 5th measure group sample counts across the top 4 measure 


groups. This re-assignment of the sample points from the 5th sampling stratum to the top 4 Priority 


Measure Groups will help achieve lower relative precision levels associated with the gross verification 


results, which is already designed to achieve 90/10 at the measure level. The re-assignment of sample 


also implied that we could sub-stratify further within each Priority Measure Group, as needed, and 


get a broader sampling of the population of the top 4 Priority Measure Groups. Therefore, we chose 


to proceed with re-assignment of the sample points to the top 4 Priority Measure Groups to obtain 


more statistically representative results.   


As stated above, Itron requested, obtained and reviewed the anonymized 2017 C&I prescriptive 


program participant data to determine the Priority Measure Groups for each utility.  The evaluation 


will address the following top four Priority Measure Groups for each utility.  
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TABLE 2-5:  2017 C&I PRESCRIPTIVE PROGRAM PRIORITY MEASURE GROUPS 


Enbridge Union 


Measure 
% of Tracked 


CCM Savings  
Measure 


% of Tracked 


CCM Savings  


Boilers 31% Boilers 55% 


Kitchen Ventilation 22% ERV 16% 


Infrared Heating  21% Infrared Heating 8% 


DCV 9% Air Doors/ Curtains 8% 


Sampling Plan for Gross Savings Verification 


The proposed sample is designed to meet or exceed the desired 90/10 statistical confidence and 


relative precision levels, for each Priority Measure Group. The total sample size is represented by the 


sum of the on-site-supported verification and the telephone supported engineering desk reviews for 


any given utility.  The on-site-supported verification represents approximately 30% of the total 


sample, while the desk review sample is designed to represent the remaining 70%.  The Itron team 


sample plan presented below identifies the number of primary sample points. Backup sample points 


based on measure specific groups will be identified and evaluated as needed from within the same 


measure group to meet the 90% confidence and 10% relative precision targets at each of the sampled 


measure level for each utility. 


This design is expected to support statistically significant results by priority measure across both 


utilities. And  will be updated after the EAC’s review for inclusion in the final work plan.  


Coefficients of variation (CoV) were estimated based on evaluator experience in evaluating similar 


programs or measures and expert judgement.  The relative precision for each utility-measure 


combination at the 90% confidence level is calculated as: 


𝑅𝑒𝑙𝑎𝑡𝑖𝑣𝑒 𝑃𝑟𝑒𝑐𝑖𝑠𝑖𝑜𝑛 = 𝑡𝑣𝑎𝑙𝑢𝑒 √1 −
𝑛


𝑁
×


𝐶𝑜𝑉


√𝑛
 


Where: 


tvalue  = calculated at 90% Confidence for small sample sizes 


CoV =  Coefficient of Variation, calculated as the standard deviation divided by the 


mean 


n = Number of points in the sample 


N = Number of points in the population 


 


The Enbridge and Union gross impact sample consists of approximately 84 and 97 sites respectively, 


with the unit of analysis being a site-specific project completed by a customer (identified by unique 
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contract account numbers for Enbridge and by Site IDs and Measure Name for Union, as listed within 


the program tracking databases12).  


The selected sample was created in the following phases: 


◼ As discussed above, we identified the Priority Measure Groups as the top 4 technologies 


contributing to the overall cumulative (lifetime) program savings for each utility. 


◼ A sub-set of sites for each priority measure group was created, where the largest contribution 


to savings at a site was that specific priority measure. 


◼ Next, we randomly selected the gross impact sample points for each priority measure group  


sub-strata from the sub-set of the sites, with a target of 90/10 confidence and relative 


precision for each priority measure group. The exact number of sampled projects for each 


priority measure group can be found in Table 2-6. 


TABLE 2-6:  GROSS SAMPLING PLAN 


Utility 
2017 Priority 


Measures  


Total 


Project Sites 


(EGDI)/ 


Participants 


(UGL)* 


Total Sites 


where 


Largest 


Saving 


Technology 


is the 


Priority 


Measure 


Group 


Total 


Sample 


On-site 


Sample 


Desk 


Review 


Sample 


Coefficient 


of 


Variation 


Relative 


Precision @ 


90% 


Confidence 


Enbridge 
 


Boilers 60 60 22 7 15 0.3 ~9% 


Kitchen Ventilation 72 72 22 7 15 0.3 9% 


Infrared Heating 85 85 23 8 15 0.3 9% 


DCV 29 29 17 6 11 0.3 8% 


Enbridge Total** 389 246 84 28 56 0.3 ~5% 


Union 
 


Boilers 379 355 29 10 19 0.3 9% 


ERV 84 62 24 8 16 0.3 ~9% 


Infrared Heating 185 176 27 9 18 0.3 9% 


Air Doors/ Curtains 26 18 17 6 11 0.3 ~8% 


Union Total** 945 611 97 33 64 0.3 ~5% 


All Utilities** 1,334 857 181 61 120 0.3 ~5% 


 


                                                           
12 We will update the participant counts as we receive and review the utility project documentation to 


account for multiple projects completed by a same customer and/or at the same facility in order to reduce 
sampling fatigue. 
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─ For example, 379 Union sites were identified to have boiler projects; a sub-set of 355 


unique sites were identified to have boiler projects contributing to the largest share of 


savings at that site. We then randomly picked a sample of 29 sites for gross impact 


verification where boilers were the largest savings contributing technology (26 for the 


space heating substrata and 3 from the water heating group). 


◼ This procedure was repeated for each of the Priority Measure Groups identified in Table 2-5 


above. 


Itron’s sampling plan carefully eliminates the possibility of selection of projects that were already 


picked as a primary sample point in another Priority Measure Group to minimize customer fatigue. 


Table 2-6 below provides the gross impact sample design for the 2017 program year gross savings 


verification that includes detailed on-site-supported verification and telephone supported 


engineering desk-reviews for priority measures within each utility.  


TABLE 2-6:  GROSS SAMPLING PLAN 


Utility 
2017 Priority 


Measures  


Total 


Project Sites 


(EGDI)/ 


Participants 


(UGL)* 


Total Sites 


where 


Largest 


Saving 


Technology 


is the 


Priority 


Measure 


Group 


Total 


Sample 


On-site 


Sample 


Desk 


Review 


Sample 


Coefficient 


of 


Variation 


Relative 


Precision @ 


90% 


Confidence 


Enbridge 
 


Boilers 60 60 22 7 15 0.3 ~9% 


Kitchen Ventilation 72 72 22 7 15 0.3 9% 


Infrared Heating 85 85 23 8 15 0.3 9% 


DCV 29 29 17 6 11 0.3 8% 


Enbridge Total** 389 246 84 28 56 0.3 ~5% 


Union 
 


Boilers 379 355 29 10 19 0.3 9% 


ERV 84 62 24 8 16 0.3 ~9% 


Infrared Heating 185 176 27 9 18 0.3 9% 


Air Doors/ Curtains 26 18 17 6 11 0.3 ~8% 


Union Total** 945 611 97 33 64 0.3 ~5% 


All Utilities** 1,334 857 181 61 120 0.3 ~5% 


*    Total site counts are non-exclusive. Some sites have more than one type of measure installed 


* *  The utility-level relative precision values have not yet been calculated; however, we expect the relative 
precision for the final results to be around 5% for each utility and will need to also account for the remaining 
measure groups that have not been sampled.    


To ensure that the sample represents the distribution of the measure population, the evaluation team 


employs a stratified random sample. Each sampled measure group stratum consists of sub-strata 


groupings, where the portion of sub-strata sample points is equal to the relative share of the sum of 
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energy savings for that measure. The sub-stratification for each utility and measure group is presented 


in Table 2-7.  


TABLE 2-7:  2017 C&I PRESCRIPTIVE PROGRAM SAMPLE SUB-STRATIFICATION 


Utility 
Measure 


(Stratum) 
Sub-strata 


Percentage 


of Stratum 


CCM 


Savings/St


rata Gross 


Sample 


Gross CCM Savings 


Gross 


Sample 


(n) 


FR IDI 


Sample (n) 


Enbridge 


Boilers 
 


Space Heating - School 59%                 8,567,100  13 18 


Space Heating - Non-School 36%                 5,333,421  8 11 


Water Heating 5%                    737,855  1 2 


Kitchen 
Ventilation 


up to 5,000 CFM 20%                 2,082,465  5 7 


5,001 - 10,000 CFM 60%                 6,310,200  13 19 


10,001 - 15,000 CFM 20%                 2,103,480  4 6 


Infrared 
Heating 


Single Stage 65%                 6,408,329  15 21 


Second Stage 35%                 3,386,154  8 11 


DCV 
New Construction 22%                    915,187  4 6 


Other 78%                 3,327,395  13 20 


Union 


Boilers 
Space Heating 89%            103,372,583  26 39 


Water Heating 11%              12,429,787  3 5 


ERV 


Healthcare 30%              10,238,484  7 12 


Multi-Family 41%              13,912,163  10 17 


Other 28%                 9,431,496  7 11 


Infrared 
Heating 


Single Stage 69%              12,288,885  19 30 


Second Stage 31%                 5,543,726  8 13 


Air Doors/ 
Curtains 


10x10 69%              11,229,840  12 13 


8x10 24%                 3,859,425  4 4 


 Other 8%                 1,262,685  1 2 


For projects, where a participant completed more than one measure group, we will conduct 


verification for the remaining priority measure groups (not to exceed a maximum of three unique 


measure groups per project13) to gather data that could potentially inform future TRM update efforts.  


Backup Sample Sites 


Backup sample sites for measure groups will be drawn in cases where the evaluation team is not able 


to contact program participants or when program participants refuse to participate in evaluation 


                                                           
13 If more than three measures exist for a project, only three will be selected for verification. The 


determination of these measures will be based on the magnitude of measure savings and if the measures 
belongs to a Priority Measure Group.  Priority Measure Groups will be given preference for verification 
section in descending magnitude of savings followed by non-Priority Measure Groups in descending order.   
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efforts. The backup sample will be drawn from the measure group pool of non-sampled sites where 


that measure group has the highest or a significant portion of the site level savings.     


The second documentation request will also include the request for project files for a backup sample 


of an additional 50% of the sites for each measure group. For example, the sample target is 24 for 


Union boilers, an additional 12 sites will be requested for a Union boiler backup sample. In all, the 


back-up samples total 42 additional projects for Enbridge and 49 additional projects for Union.   


Gross Realization Rate 


The gross RR is developed through data collected during the gross impact portion of the CIPMSV 


project, which will verify installation rates for priority measure groups at a sample of sites.  


Most of the gross impact evaluation process involves determining the evaluator-verified savings 


estimate for each measure.  The measure-level results are then combined using weights from the 


sample design to an overall adjustment factor. To get the ex-post savings for each evaluated measure, 


the gross impact evaluation effort will verify savings for each priority measure group based on the 


TRM guidance for savings levels and measure life.  


In case of projects where a participant installed more than one quantity of a single measure group, 


the evaluation team plans to conduct verification of the installed quantities for the installed count of 


measures (on a census basis for quantities <= 5 and on a random sub-sample basis for quantities > 5). 


The savings for the remainder (unverified) measures will be passed through. An example is when a 


site has completed 10 installations of a widget and the evaluation team only verifies 5 widgets being 


installed and operational, per the method above. In this case, the remaining 5 widgets will be ascribed 


an installation rate of 100%. 


Gross Savings Verification Example14 


FOR A PRESCRIPTIVE PROJECT: 


𝑉𝑒𝑟𝑖𝑓𝑖𝑒𝑑 𝑝𝑟𝑜𝑗𝑒𝑐𝑡 𝑠𝑎𝑣𝑖𝑛𝑔𝑠  = 


𝐶𝑙𝑎𝑖𝑚𝑒𝑑 𝑝𝑟𝑜𝑗𝑒𝑐𝑡 𝑠𝑎𝑣𝑖𝑛𝑔𝑠 ×
# 𝑉𝑒𝑟𝑖𝑓𝑖𝑒𝑑 𝒆𝒍𝒊𝒈𝒊𝒃𝒍𝒆 𝑢𝑛𝑖𝑡𝑠


# 𝐶𝑙𝑎𝑖𝑚𝑒𝑑 𝑢𝑛𝑖𝑡𝑠
×


𝑉𝑒𝑟𝑖𝑓𝑖𝑒𝑑 𝑝𝑟𝑒𝑠𝑐𝑟 𝑠𝑎𝑣𝑖𝑛𝑔𝑠 𝑣𝑎𝑙𝑢𝑒 𝑓𝑟𝑜𝑚 𝑠𝑢𝑏𝑑𝑜𝑐


𝐶𝑙𝑎𝑖𝑚𝑒𝑑 𝑝𝑟𝑒𝑠𝑐𝑟 𝑠𝑎𝑣𝑖𝑛𝑔𝑠 𝑣𝑎𝑙𝑢𝑒
  


                                                           
14 Union’s suggested approach for verified gross realization rate calculation is being used to present 


agreement on methods discussed during the EAC meeting. 
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PRESCRIPTIVE EXAMPLE 


Two 7’x3’ single door air curtains were claimed, each at 671m3 gross annual savings. One was 


verified to not meet the subdoc eligibility requirements. The other met the subdoc eligibility 


requirements but was actually an 8’x6’ single door. As per the subdoc, an 8’x6’ single door saves 


1,622m3. 


𝑉𝑒𝑟𝑖𝑓𝑖𝑒𝑑 𝑔𝑟𝑜𝑠𝑠 𝑝𝑟𝑜𝑗𝑒𝑐𝑡 𝑠𝑎𝑣𝑖𝑛𝑔𝑠   = 


𝐶𝑙𝑎𝑖𝑚𝑒𝑑 𝑝𝑟𝑜𝑗𝑒𝑐𝑡 𝑠𝑎𝑣𝑖𝑛𝑔𝑠 ×
# 𝑉𝑒𝑟𝑖𝑓𝑖𝑒𝑑 𝒆𝒍𝒊𝒈𝒊𝒃𝒍𝒆 𝑢𝑛𝑖𝑡𝑠


# 𝐶𝑙𝑎𝑖𝑚𝑒𝑑 𝑢𝑛𝑖𝑡𝑠
×


𝑉𝑒𝑟𝑖𝑓𝑖𝑒𝑑 𝑝𝑟𝑒𝑠𝑐𝑟 𝑠𝑎𝑣𝑖𝑛𝑔𝑠 𝑣𝑎𝑙𝑢𝑒 𝑓𝑟𝑜𝑚 𝑠𝑢𝑏𝑑𝑜𝑐


𝐶𝑙𝑎𝑖𝑚𝑒𝑑 𝑝𝑟𝑒𝑠𝑐𝑟 𝑠𝑎𝑣𝑖𝑛𝑔𝑠 𝑣𝑎𝑙𝑢𝑒
 


= 1,342𝑚3 ×
1 𝒆𝒍𝒊𝒈𝒊𝒃𝒍𝒆 𝑢𝑛𝑖𝑡


2 𝐶𝑙𝑎𝑖𝑚𝑒𝑑 𝑢𝑛𝑖𝑡𝑠
×


1,622𝑚3


671𝑚3
 


𝑉𝑒𝑟𝑖𝑓𝑖𝑒𝑑 𝑔𝑟𝑜𝑠𝑠 𝑝𝑟𝑜𝑗𝑒𝑐𝑡 𝑠𝑎𝑣𝑖𝑛𝑔𝑠  = 1,622 𝑚3 


Thus, the verified gross annual project RR is 1,622/1,342 = 121%. 


FOR A QUASI-PRESCRIPTIVE PROJECT: 


𝑉𝑒𝑟𝑖𝑓𝑖𝑒𝑑 𝑝𝑟𝑜𝑗𝑒𝑐𝑡 𝑠𝑎𝑣𝑖𝑛𝑔𝑠  = 


Claimed project savings ×
# 𝑉𝑒𝑟𝑖𝑓𝑖𝑒𝑑 𝒆𝒍𝒊𝒈𝒊𝒃𝒍𝒆 𝑢𝑛𝑖𝑡𝑠


# 𝐶𝑙𝑎𝑖𝑚𝑒𝑑 𝑢𝑛𝑖𝑡𝑠
×


𝑉𝑒𝑟𝑖𝑓𝑖𝑒𝑑 𝑝𝑟𝑒𝑠𝑐𝑟 𝑠𝑎𝑣𝑖𝑛𝑔𝑠 𝑟𝑎𝑡𝑒 𝑓𝑟𝑜𝑚 𝑠𝑢𝑏𝑑𝑜𝑐


𝐶𝑙𝑎𝑖𝑚𝑒𝑑 𝑝𝑟𝑒𝑠𝑐𝑟 𝑠𝑎𝑣𝑖𝑛𝑔𝑠 𝑟𝑎𝑡𝑒


×
𝑉𝑒𝑟𝑖𝑓𝑖𝑒𝑑 𝑞𝑢𝑎𝑠𝑖 𝑖𝑛𝑝𝑢𝑡


𝐶𝑙𝑎𝑖𝑚𝑒𝑑 𝑞𝑢𝑎𝑠𝑖 𝑖𝑛𝑝𝑢𝑡 
 


 


Gross savings realization rates are then calculated for each measure sampled as follows: 


𝐺𝑟𝑜𝑠𝑠 𝑅𝑅  =
𝑉𝑒𝑟𝑖𝑓𝑖𝑒𝑑 𝑝𝑟𝑜𝑗𝑒𝑐𝑡 𝑠𝑎𝑣𝑖𝑛𝑔𝑠


𝐶𝑙𝑎𝑖𝑚𝑒𝑑 𝑝𝑟𝑜𝑗𝑒𝑐𝑡 𝑠𝑎𝑣𝑖𝑛𝑔𝑠
 


QUASI-PRESCRIPTIVE EXAMPLE: 


One seasonal 250,000 Btu/hr boiler was claimed. It was verified to meet subdoc eligibility 


requirements. However, it was actually a 180,000 Btu/hr boiler. It used the correct prescriptive 


savings rate of 0.01019m3/(Btu/hr Boiler Input). 


𝑉𝑒𝑟𝑖𝑓𝑖𝑒𝑑 𝑔𝑟𝑜𝑠𝑠 𝑝𝑟𝑜𝑗𝑒𝑐𝑡 𝑠𝑎𝑣𝑖𝑛𝑔𝑠 = 
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Claimed project savings ×
# 𝑉𝑒𝑟𝑖𝑓𝑖𝑒𝑑 𝒆𝒍𝒊𝒈𝒊𝒃𝒍𝒆 𝑢𝑛𝑖𝑡𝑠


# 𝐶𝑙𝑎𝑖𝑚𝑒𝑑 𝑢𝑛𝑖𝑡𝑠
×


𝑉𝑒𝑟𝑖𝑓𝑖𝑒𝑑 𝑝𝑟𝑒𝑠𝑐𝑟 𝑠𝑎𝑣𝑖𝑛𝑔𝑠 𝑟𝑎𝑡𝑒 𝑓𝑟𝑜𝑚 𝑠𝑢𝑏𝑑𝑜𝑐


𝐶𝑙𝑎𝑖𝑚𝑒𝑑 𝑝𝑟𝑒𝑠𝑐𝑟 𝑠𝑎𝑣𝑖𝑛𝑔𝑠 𝑟𝑎𝑡𝑒


×
𝑉𝑒𝑟𝑖𝑓𝑖𝑒𝑑 𝑞𝑢𝑎𝑠𝑖 𝑖𝑛𝑝𝑢𝑡


𝐶𝑙𝑎𝑖𝑚𝑒𝑑 𝑞𝑢𝑎𝑠𝑖 𝑖𝑛𝑝𝑢𝑡 
 


= 2547.5m3 ×
1 𝑒𝑙𝑖𝑔𝑖𝑏𝑙𝑒 𝑢𝑛𝑖𝑡


1 𝑐𝑙𝑎𝑖𝑚𝑒𝑑 𝑢𝑛𝑖𝑡𝑠
×


0.01019𝑚3/(𝐵𝑡𝑢/ℎ𝑟 𝐵𝑜𝑖𝑙𝑒𝑟 𝐼𝑛𝑝𝑢𝑡)


0.01019𝑚3/(𝐵𝑡𝑢/ℎ𝑟 𝐵𝑜𝑖𝑙𝑒𝑟 𝐼𝑛𝑝𝑢𝑡)
×


180,000 𝐵𝑡𝑢/ℎ𝑟


250,000 𝐵𝑡𝑢/ℎ𝑟 
 


Verified gross project savings = 1,834.2m3 


Thus, the verified gross annual project RR is 1,834.2/2,547.5 = 72%. 


2017 Gross Savings Verification Results Application 


The gross RR findings as calculated above get applied immediately to 2017 program results. Other 


information gathered on a measure that is not needed to calculate gross RR (operating hours, 


operating parameters, set points, schedules etc.) is gathered for the purposes of informing future 


TRM updates (unless required to confirm sub-doc eligibility). This information is provided to the TRM 


update team for consideration in its TRM updating responsibilities. The concept of measure eligibility 


needs to be determined for calculation of the gross realization rate. Measure eligibility is as defined 


in subdocs and will be verified for all sampled projects that entail the use of the sub-docs. 


Measure-Specific Savings Verification Reports 


CIPMSV measure-specific savings verification reports will be completed by assigned evaluation 


engineers. It is expected that evaluation engineers on the EC team (DNV GL) will review the measure-


specific savings verification reports, approach, calculation, and verified savings prior to the submission 


to members of the EAC. Following this review, the installation rates, verification factors, reasons for 


deviation and other pertinent information (for possible use during TRM updates) will be compiled into 


a single dataset at the measure group level for expansion and integration with the FR analysis. 


2.2.3   Activities and Deliverables 


Activities 


Using a combination of both a telephone-supported engineering review (TSER) approach and on-site-


supported verification, the goal of this task is to provide an in-depth review of the following: 


verification of installed measures, energy calculations and deemed input parameters, validity of 


assumed baseline.     
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Table 2-8 displays the proposed, specific set of gross impact methods that will be applied and the 


proposed sample sizes for each activity.  For prescriptive measures, the evaluation team will perform 


a review of algorithms and input assumptions for the top 4  Priority Measure Groups, for potential 


changes or updates to the TRM algorithms or input assumptions.  As specified in the RFP, 


approximately 70% of these sampled points will be evaluated utilizing telephone-supported 


engineering desk reviews, while the remaining 30% will be physically surveyed through on-site-


supported M&V. 


TABLE 2-8:  GROSS IMPACT DATA COLLECTION AND ANALYSIS ACTIVITIES 


Activity Enbridge Union 


Telephone Supported Engineering Review (TSER) 56 64 


On-site Verification 28 33 


Advance Letters 


Itron, will send advance letters to all customers selected in each sample on the utility letterheads. The 


utility-reviewed advance letters, and phone and email recruitment scripts for use by the Itron and 


Stantec teams (for in-site scheduling purposes) are provided in 0. 


Telephone Supported Engineering Reviews  


The objective of the TSERs will be to confirm the measure installation and collect the pertinent sub-


doc inputs such as schedule of equipment operation, and variation in equipment loading, etc. as 


needed,  during a telephone interview of the customer.    


On-site Verification 


On-site surveys will be performed for approximately 30% of the sampled sites in support of M&V-


based ( ex-post impact estimation.   Data collection instruments for each Priority Measure Group are 


provided in Appendix E. The data collected during the on-sites will support program measure savings 


verification.  The focus of the data collection during the field visits will be to verify measure installation 


and collect the pertinent sub-doc inputs such as schedule of operation and determination of any site-


specific conditions to inform or update the assumptions that support the project’s ex post savings. 


Field work efforts (including scheduling and coordinating site visits) will be fulfilled by engineers and 


a sub-contractor project manager from Stantec (in their role as sub-contractor to Itron).  


Data Collection Form 


Itron has drawn on existing survey templates used in prior prescriptive measure evaluations to 


customize an on-site survey form that meets the needs of the C&I Prescriptive evaluation.  The 


primary objectives of the survey form are to verify measure installation, determine installed measure 
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characteristics, confirm measure eligibility with sub-docs, assess operating hours and relevant modes 


of operation and collect key contextual data that supports the TRM-prescribed savings estimation 


methods for the Priority Measure Group(s) in question. The contextual data collection will be gathered 


for the purposes of informing future TRM updates (unless required to confirm subdoc eligibility). This 


information is provided to the TRM update team, for consideration in its TRM updating 


responsibilities. A draft sample of the data collection form is included in Appendix E- Sample Gross 


Impact Data Collection Form for EAC review purposes.  


Once the sample design is finalized and we have obtained the project documentation, we will 


generate the customized data collection forms for each sampled site to share with the on-site 


(Stantec) and TSER (Itron) engineering staff.  


Verification Sample & Verification Activity Scheduling 


Itron will finalize the proposed sample after the review of the entire stakeholder group and send out 


a phase 2 utility data request (currently planned for June 4,2018), for project documentation 


containing the required PII such as customer names, addresses, contact information, etc.  


Itron will attempt to schedule on-site activities at least two weeks prior to the actual site visit date, 


and in a manner that accommodates sampled customers as much as possible. We also envision 


providing an opportunity to the utilities to send observers for ride-along site visits, if they choose to 


do so, by providing them with a notification of site visit recruitment for each of the projects as they 


get scheduled.  However, it must be noted that the site visits will proceed per scheduled appointments 


even if the utility representatives are unable to join along.    


Itron will leverage information from the CPSV on-site verification activities (by coordinating with the 


utilities and the CPSV team) to try and reduce customer fatigue by not selecting the same projects 


that may have been previously visited (by Stantec) during the 2016 CPSV efforts.  


Data Quality Assurance 


Itron maintains very close oversight over any field staff.  Itron staff will maintain frequent contact with 


the on-site surveyors and will coordinate, monitor and track the progress of their work. We anticipate 


receiving and conducting QC on the on-site data collection forms within 48 hours of a site visit. We 


will also implement an email feedback system to obtain a site visit debrief email either on the day of 


the visit, or at the site visit personnel’s earliest ability, to ensure completeness of the site visit data 


transfer. 
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Deliverables 


The deliverables for Task 2 are:  


◼ Present draft measure-specific15 savings verification reports for EAC review 


◼ Finalize the measure-specific savings verification reports based on the stakeholder group 


feedback 


2.3   TASK 3: NET SAVINGS VERIFICATION 


2.3.1   Objectives 


Net savings accounts for incremental energy efficiency actions that were induced by and thus are 


attributable to the program.  The Net Savings evaluation will include the following: 


◼ Estimate Free Ridership (FR) rates – Free riders are program participants who would have 


installed a measure on their own initiative even without the program.  The free ridership rate 


is the percentage of customers who are free riders.   


◼ Estimate Participant Spillover (PSO) rates – Participant spillover results from participants’ 


adoption of energy efficiency measures, without an incentive, due to influence by a utility’s 


program-related information and marketing efforts.  Spillover savings occur outside of any 


energy efficiency program. 


◼ Calculate Net-To-Gross Ratios (at Priority Measure Group level): NTGR = 1 – FR + PSO. 


Note that the scope of the evaluation does not include an assessment of Nonparticipant Spillover 


(NPSO).  The project budget is not sufficient to support a credible or cost-effective estimate of NPSO.  


Such an undertaking would require comprehensive data collection involving general population 


(nonparticipant) customer surveys. 


2.3.2   Approach  


The FR and PSO values for each priority measure group will be developed primarily using data 


collected from participant and vendor interviews.  FR data will be collected via in-depth telephone 


surveys. The proposed approach will build from the existing net-to-gross evaluation framework 


developed by DNV GL, the survey instrument and calculations methods that were recently used to 


evaluate the Commercial and Industrial Custom program (2015 CPSV and NTG). The Itron team will 


                                                           
15 One for each of the Priority Measure Groups for both Enbridge and Union Gas. 
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work with the EC and EAC to address any necessary revisions.  Itron notes that the EC EM&V Plan 


published in November 2016 suggested using a combination of participating customer and 


participating vendor surveys to estimate net-to-gross for Commercial and Industrial Prescriptive 


programs, and the Itron team agrees with this strategy, as shown in the proposed plan presented 


here.  Opinions and suggestions for changes by the EAC during the review period of this SOW will be 


considered prior to finalizing the workplan. We will walk through all elements of the framework, 


survey instrument and calculations, and draw from all meeting participants their own perspectives, 


thoughts and suggestions during the kickoff meeting. 


Sampling Plan for Net Savings Verification  


Using the same sampling techniques as for the gross savings verification sample, and with the 


understanding that a facility’s technical contact may not be the project decision-maker, the Itron team 


used higher CoV for the free-ridership (FR) determination. For the FR determination, a specific project 


completed by a customer (identified by unique contract account numbers for Enbridge and by 


Customer IDs and measure name for Union), as listed within the program tracking databases is defined 


as one sampling unit.  


A minimum CoV of 0.8 will be used to determine the net-to-gross sample size, which yields 121 


participants for Enbridge and 146 participants for Union. Table 2-9 below provides the NTG impact 


sample design by priority measure group for the 2017 program year gross savings verification that 


includes participant IDIs for FR and SO determination. 
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TABLE 2-9:  NTG SAMPLING PLAN BY MEASURE GROUP 


Utility 


2017 C&I Prescriptive 


Program Priority 


Measures 


Total 


Participants16 


Total 


Participants 


with Largest 


Savings from 


Priority 


Measure 


Group 


 


Total FR 


IDI 


Sample 


Coefficient 


of 


Variation 


Anticipated 


Relative 


Precision @ 


90% 


Confidence* 


Enbridge 


Kitchen Ventilation 72 72 32 0.8 19% 


Boilers 60 60 31 0.8 21% 


Infrared Heating 85 85 32 0.8 21% 


DCV 29 29 26 0.8 16% 


Enbridge Total 390 271 121 0.8 10% 


Union 


Boilers 354 322 44 0.8 20% 


ERV 82 64 40 0.8 21% 


Air Doors/ Air Curtains 26 18 19 0.8 15% 


Infrared Heating 181 176 43 0.8 20% 


Union Total 896 631 146 0.8 10% 


All Utilities 1,286 902 267 0.8 10% 


The Itron team will submit the 2017 project documentation request to the utilities for each of the 


projects in the primary NTG sample, plus those in the backup sample (representing an additional 50% 


of sample points). After reviewing the project documentation, the Itron team will contact the sampled 


set of participants and complete the needed number of participating customer interviews per utility 


(121 for Enbridge and 146 for Union) to achieve the desired 90% confidence and 10% relative precision 


targets at the utility level.   


For the 2017 CIPMSV sample we will request documentation and contact information for 50 percent 


more projects than are in the primary sample. The 50 percent additional constitutes the initial backup 


for the NTG sample. This sampling plan assumes a minimum response rate of 66 percent. If response 


rates are lower than 66 percent in specific measure group categories, we will request documentation 


and contact information for additional projects in the stratum, as needed and as allowed by the 


project schedule and budget, to meet targets. Backups for each sample will only be contacted if 


needed to meet targeted number of completes. 


                                                           
16 Participants are identified by unique contract account numbers for Enbridge and by Customer IDs for Union, 


as listed within the program tracking databases. Total participant counts are non-exclusive. Some 
participants have more than one measure type. We will update the participant counts as we receive and 
review the utility project documentation to account for multiple projects completed by a same customer 
and request any additional contact information via a follow-up data request to meet the sampling quotas 
for each measure group. 
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Once we have received the requested contact information, we will identify instances where a contact 


was involved in multiple projects, even across sites. While the projects are conducted at the site level, 


the decision maker, technical expert, or vendor may have been involved in projects at multiple sites. 


For example, multiple participating sites for the same retail chain may have one energy manager from 


the corporate office but the technical expert may be site specific. Using this contact information and 


taking into account cross-site involvement, we will assemble the final IDI sample frame.  


2.3.3   Activities and Deliverables 


Activities 


To inform the net-to-gross evaluation, the evaluation team will collect information from both 


Commercial and Industrial Prescriptive program participants and, key vendors. 


Table 2-10 summarizes the number of interviews we plan to complete in support of net-to-gross ratio 


estimation and net impact results.  Furthermore, sample sizes for vendors and follow-up spillover 


interviews are a function of the participant-reported influence of vendors and the number of 


participant projects reporting spillover. 


TABLE 2-10:  NET IMPACT DATA COLLECTION PLAN* 


Activity Enbridge Union 


Participant In-Depth Interviews (supporting NTG estimation for 
one or more measures installed)* 


121 146 


Vendor Interviews (supporting NTG estimation)  25 25 


Spillover Follow-up Interview Using Engineers** 20** 20** 


*Participant Count represents the unique participant identifiers in the tracking data. We will update the participant counts 
as we receive and review the utility project documentation to account for multiple projects completed by a same customer 
and/or at the customer and request any additional contact information via a follow-up data request to meet the sampling 
quotas for each measure group.  
**Completed on as-needed basis; the actual follow-up call counts may vary from the planned number of projects needing 
a SO follow-up call. 


Shortly after this scope of work is finalized and approved and following discussions with the EC and 


EAC to address any necessary revisions to the net-to-gross framework and scoring methods, Itron will 


finalize the net-to-gross framework and scoring methods, along with edits to the draft interview 


guides and survey instruments (provided here) and submit them first to the EC and then to the EAC 


for review. In parallel with this review process, we will also confirm decisionmaker names and contact 


information with the relevant utility and program contacts to ensure that we are talking to the 


appropriate people and have the necessary contact information. It must be noted that we have 
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already requested advance letters from the utilities (in Appendix A) that explain our evaluation role 


for participating customers and other market actors that require an explanation. 


Timing 


The Itron team recognizes the limitations of the calendar in conducting survey research and meeting 


the project’s final report deliverable dates. Typical survey protocol dictates that contact with a survey 


respondent should be attempted six to eight times before being considered ‘exhausted’; Itron will 


adapt survey protocols to ensure that contact with an individual is not attempted more than two 


times in a given calendar week and three times in any two weeks to ensure that participating 


customers and other program players are not over-contacted. 


Informed Respondent 


We define informed respondents as interviewees who were: 


1) Aware of the program at the time of the project; and 


2) Either directly involved in the decision to choose equipment and go forward with the project 


or reasonably familiar with the project’s decision-making process.  


The survey form includes some initial probing on the respondent’s role in the completed project, to 


confirm their involvement in the decision to implement the energy efficiency measures.  In addition, 


both the utility representative and any vendors involved should be asked to confirm they are the 


correct contact.  In the unfortunate circumstance where the key decision maker has left the company, 


that sample point is discarded and replaced with a respondent from within the same measure-group 


category in the backup sample.  


Response Rates 


Survey response rates have been in decline over the past decade, including business surveys. To 


achieve increased response rates, the Itron team will prompt program participants with both advance 


emails and advance letters, informing them of the survey and requesting participation. Advance 


letters, sent through traditional postal mail, are generally better received (and read) when sent by the 


recognized energy provider and should be sent on utility letterhead, if possible. 


To execute the mailings, it is critical that the evaluation team be provided with accurate contact 


information for the correct informed respondent. This will include, but is not limited to, the correct 


individual’s: 


◼ Full Name 


◼ Role 
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◼ Mailing Address 


◼ Email Address 


◼ Direct Business Phone Number 


The evaluation team will send the above-mentioned emails and letters to all program participants 


included in the telephone survey sample frame, as well as participating vendors with demonstrable 


influence (according to participating customer responses) on equipment efficiency, quantity and 


timing. 


After we send out the advance letters (on utility letterheads) via mail, we will begin scheduling NTG 


IDIs by calling and emailing NTG sample members. The advance letters and phone and email 


scheduling scripts for use by Itron and Stantec personnel to contact participants in the net sample are 


provided in Appendix A.   


Participating Customer Survey 


Participating customer surveys will be used to collect both free ridership and participant spillover 


information. A draft customer IDI guide is provided in 0 for the EAC review. 


Program Participants (Engineering Follow-Up Interviews for Spillover) 


For some projects, it will be necessary to follow up with an additional individual or individuals, aside 


from the ‘decision maker’. Engineering follow up calls are a specialized form of in-depth interview 


(IDI) that are conducted between an evaluation team engineer and an individual at the customer site 


that can speak to the specific engineering specifications of the equipment. The Itron engineer will ask 


specific questions that will allow for the calculation of energy savings. 


These interviews will be individually tailored, depending on equipment installations, with the goal of 


gaining information to verify the project inputs, installation/operation and sub-doc eligibility. 


Participating Vendors (In-Depth Interviews) 


Vendors that performed work on projects identified in the sample will also be interviewed for those 


instances where participating customers indicate influence by vendor upselling, pricing, and other 


practices. If the vendor interview is triggered, these interviews will result in vendor attribution scores 


that quantify the program’s influence on the vendor’s recommendations to the customer. Vendor 


attribution is an indirect program influence on the participant’s decision to implement energy saving 


measures. Where program influence on the vendor’s recommendations is greater than program 


influence on the participant directly, the vendor score will be used. We will complete IDIs with up to 


50 of these vendors (limited by current schedule and budget planning). If participants trigger beyond 







  


OEB Natural Gas DSM 2017 C&I Prescriptive Measure Savings Verification Statement of Work |2-29 


50 vendors to be interviewed, the top 50 vendors will include the vendors with the most applications 


for each measure, as well as some of the smaller vendors. If a customer triggers a vendor interview 


for a vendor that is not in this list of 50 vendors, then the customer attribution alone will be used for 


that project. A draft vendor IDI guide is provided in 0 for the EAC review. 


Net-to-Gross Ratio Estimation 


The Itron team proposes using a self report approach (SRA) to estimate net-to-gross ratios, which is 


the most commonly used approach, and will rely on participating customer survey results. The 


approach is consistent with that currently being used for the Custom Program Savings Verification 


(CPSV) efforts.  


Survey Questions and Related FR Scoring Approach   


The customer-decision maker survey net-to-gross portion is divided into three sections- timing, 


efficiency, and quantity. Timing questions determine the NTGR during the acceleration period, where 


applicable, and efficiency and quantity determine the NTGR during the post-acceleration period.  


NOTATION 


AE = Efficiency Attribution 


AQ = Quantity (size) Attribution 


fE = Efficiency free ridership 


fQ = Quantity (size) free ridership 


NSA = Net Acceleration Period Savings 


NSL = Net Lifetime Savings 


NSP = Net Post-Acceleration Period Savings 


SPA = Simple Program Attribution (function of efficiency and quantity free ridership, not timing) 


VGSS = Verified Gross Savings based on ISP or code efficiency equipment baseline (annual) 


VGSE = Verified Gross Savings based on pre-existing equipment baseline (annual) 


VGSL = Verified Gross Lifetime Savings 
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YV.EUL = Verified Estimated Useful Life (Years) of installed efficient equipment 


YV.RUL = Verified Remaining Useful Life (Years) of replaced equipment34 


YA = Years Accelerated 


YR = Remaining Useful Life of pre-existing equipment 


TIMING 


The acceleration period is dependent on question DAT1 in the survey, which asks: 


1. DAT1a: “Without < the program>, would you have <installed, performed> <measure> at the 


same time, earlier, later, or never?” 


• DAT1a_O: “Why do you say that?” 


2. DAT1b: “Approximately how many months later?” (DAT1b is only asked if DAT1a is “Later.”) 


Savings due to the acceleration period are calculated as the difference in energy use of the replaced 


equipment and the rebated equipment.  


NSA = VGSE x YA 


If the respondent answers DAT1 saying that they would “Never” have installed the measure without 


the program, or if the acceleration period is greater than four years, then savings due to the 


acceleration period would be the RUL multiplied by the difference in energy use of the replaced 


equipment and the rebated equipment. 


NSA = VGSE x YR 


If the respondent answers DAT1 with the response of “Don’t know” or “Refused”, and the efficiency 


and quantity parameters are valid, then the weighted average of DAT1 responses that are not “Don’t 


know” or “Refused” for that measure is used. If the respondent indicates, however, that without the 


program they would have installed the measure at a later time, but consequentially don’t know or 


refuse how much time later, than it is assumed that the date is too far in the future and the 


acceleration period is assumed to be over four years. 


EFFICIENCY 


The efficiency attribution (AE) is determined by question DAT2: 
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1. DAT2a: “Without <the program>, would you have installed the same efficiency as what you 


installed, lower efficiency, or higher efficiency?” 


2. DAT2b: “Without <the program>, would you have installed <measure> that was “< baseline> 


efficiency,” or “between <baseline> efficiency and the efficiency that you installed?” (DAT2b 


is only asked if DAT2a is “Lesser.”) 


 


If the respondent indicates that they would have installed equipment of lesser efficiency without the 


program, the efficiency attribution is 1 if the equipment installed would have been standard 


efficiency, and 0.5 if the equipment installed would have been between standard efficiency and the 


efficiency of the equipment that was installed. 


If the respondent answers DAT2 with the response of “Don’t know” or “Refused”, and the timing and 


quantity parameters are valid, then the weighted average of DAT2 responses that are not “Don’t 


know” or “Refused” for that measure is used. 


QUANTITY 


The quantity attribution (AQ) is determined by question DAT3:  


 


1. DAT3a: “Without <the program>, how different would the <number/size> of the <equipment 


type> have been? Would you say you would have installed the same amount, less, more, or 


not have installed anything?” 


2. DAT3b: “By what percentage did you change the amount of <equipment type> installed 


because of <the program>?” (DAT3b is only asked if DAT3a is “Less” or “More.”) 


 


If the respondent would have installed more of the equipment, the quantity attribution would be the 


percent increase/(1+percent increase). If less equipment would have been installed without the 


program, the quantity attribution is the percent decrease. 


If the respondent answers DAT3 with the response of “Don’t know” or “Refused”, and the timing and 


efficiency parameters are valid, then the weighted average of DAT3 responses that are not “Don’t 


know” or “Refused” for that measure is used. If DAT3 is answered with “None”, then the quantity 


attribution is 100%. 


Secondary Attribution 


Secondary Attribution measures the long-term effect of the program based on all program efforts, 


not just efforts focused on this project. It is based on question DAT6, which asks: 
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DAT6: “Now, without any utility assistance for any projects in the past, what is the percent 
likelihood that you would have <taken this EE Action>?” 
This score replaces SPA if (100-DAT6/100) is greater than SPA. Secondary attribution is only 
intended to determine net savings if the OEB is interested in looking at this long-term effect. 


Verified Gross Lifetime Savings 


The verified gross lifetime savings is calculated by multiplying the remaining useful life (RUL) of the 


replaced equipment by the verified gross savings of the baseline equipment, which is added to the 


estimated useful life (EUL) of the energy efficient equipment multiplied by installed measure savings 


of the industry standard practice equipment.  


𝑉𝐺𝑆𝐿 =  𝑉𝐺𝑆𝐸 𝑥 𝑌𝑉. 𝑅𝑈𝐿 +  𝑉𝐺𝑆𝑆 𝑥 𝑌𝑉. 𝐸𝑈𝐿 


Net to Gross Attribution Score 


Simple Program Attribution (SPA) measures the portion of the post-acceleration period gross savings 


due to the influence of the program and is based on efficiency and quantity. SPA is equal to 100% 


when DAT1 responds with “Never”. 


𝑓𝐸 =  1 −  𝐴𝐸 


𝑓𝑄 =  1 –  𝐴𝑄 


𝑆𝑃𝐴 = 1 −  𝑓𝑄 𝑓𝐸 


The net savings in the post-acceleration period is: 


𝑁𝑆𝑃 =  𝑉𝐺𝑆𝑆 𝑥 𝑆𝑃𝐴 𝑥 (𝑌𝐿 –  𝑌𝐴) 


The final estimate of lifetime net savings: 


𝑁𝑆𝐿 =  𝑁𝑆𝐴 +  𝑁𝑆𝑃 


𝑁𝑆𝐿 =  𝑉𝐺𝑆𝐸 𝑥 𝑌𝐴 +  𝑉𝐺𝑆𝑆 𝑥 𝑆𝑃𝐴 𝑥 (𝑌𝑉. 𝐸𝑈𝐿 –  𝑌𝐴) 


Net to gross ratio for each individual priority measure group’s attribution: 


𝐴𝑡𝑡𝑟 =  
𝑁𝑆𝐿


𝑉𝐺𝑆𝐿
 


𝐴𝑡𝑡𝑟 =
𝑉𝐺𝑆𝐸 × 𝑌𝐴 + 𝑉𝐺𝑆𝑆 × (𝑆𝑃𝐴) × (𝑌𝐿 − 𝑌𝐴) 


𝑉𝐺𝑆𝑆 × 𝑌𝐿
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Four years is the time horizon beyond which we assume the respondent cannot answer with certainty. 


Anything beyond four years (YA>=4) is treated as a “never would have installed” response (100% 


attributable), rather than an accelerated measure. 


The measure-level survey responses are analyzed using a custom software program that objectively 


determines the FR components and overall rate; a sample (read-only version) calculator with some 


examples is provided in Appendix D- NTG Calculator for the EAC’s review purposes. The output of the 


NTGR calculator program is the source data for the Task 4 expansion process for the net savings 


verification portion of the 2017 CIMPSV project. 


Vendor Attribution Score 


  


 


 


 


 


The relationship between utility, participant, and vendor is shown in the above flow chart. The 


influence the utility has on the customer is a direct effect and is measured by the TEQ algorithm. 


Additionally, there are two additional methods of indirect influence that we must account for. 


Influence of utility to vendor, as well as influence of vendor to participant.  


The following vendor attribution method, or interchangeably labeled as the indirect attribution 


algorithm, accounts for these pathways. We will refer to utility to vendor influence as indirect path A, 


and vendor to participant influence as indirect path B. Indirect path A is measured by vendor survey 


responses. Indirect path B is measured by customer responses on vendor influence, price, and other 


factors. The customer is asked to allocate 100 points total to upselling, price, and other factors.  


The vendor interview is triggered when the customer indicates that vendor upselling, and pricing 


contribute to at least 50 percent of their decision to participate in the program. Total indirect 


influence scores are the product of indirect path A and indirect path B17. 


                                                           
17 Infographic developed by DNV GL and used with permission 


 
Utility 


 Direct effect (TEQ) 


 Indirect path A 
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UPSELLING 


If the customer allocates any points to upselling, the customer is asked to explain the input the vendor 


provided to assist their decision. If the vendor interview is triggered, the following questions are asked 


of the vendor: 


1. U2: “In situations where you are selling <project_n>, about what percent of the time are you 


recommending the high-efficiency equipment?” 


2. U4: “For <project_n> measure, what percent of the time would you recommend the high-


efficiency equipment option without the program? [Probe: and what we mean by “without 


the program” is supposing the program ran out of funding next month]” 


Therefore, the total vendor upselling score is a combination of a few components. 


• Part 1- Customer Allocation Upselling % 


• Part 2- Vendor Response = (U2-U4)/U2 


• Total Vendor Upselling= Part1*Part2 


PRICE 


The purpose of this question is to see if any vendor rebate passed onto the customer has an influence 


on the customer’s decision in participating in the program. If the customer allocates any points to 


pricing, follow up questions are asked, where the customer must identify if their involvement in the 


project would change due to increases in cost by Vendor Incentive more, 50%*Vendor Incentive more, 


25%*Vendor Incentive more, 10%*Vendor Incentive more, 5%*Vendor Incentive more and 


1%*Vendor Incentive more. The threshold level is established from this question where the increased 


dollars in price would no longer guarantee purchase of the equipment. 


If the vendor interview is triggered, then the vendor is asked the following question: 


1. P5: “On average, what percent of the rebate is passed on to the buyer for <project_n>, either 


directly or indirectly ?” 


A dollar amount is calculated by multiplying the total vendor incentive amount by the response of P5. 


If this dollar amount of passed on rebate is greater than the customer’s dollar threshold level, a pricing 


score of 1 is given.  


Therefore, the total pricing score is a combination of a few components. 


• Part 1- Customer Allocation Pricing % 
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• Part 2- Binary(0/1) Response dependent on Customer Threshold and Amount Vendor 


Rebate Passed On 


• Total Price= Part1*Part2 


OTHER INFLUENCE 


If there are other significant influences that are not accounted for by upselling and price, then this 


other influence will be asked of the customer. There is an open-end follow up that is used to track and 


learn about other factors. The other influence score is the percent allocation the customer gives to 


this influence. 


The total indirect influence score is the sum of Total Vendor Upselling and Total Price. The maximum 


vendor/indirect influence and participant/TEQ attribution score is used as the final attribution for that 


project. Note that although customer attribution is determined at the project level, vendor surveys 


are not specific to the customer or project but based on general questions on the vendor’s behavior 


for each measure as a result of the program. Vendor attribution is circled back to the customer based 


on customer survey responses. 


Spillover Estimation 


The participant spillover estimate will be developed through data collected from participant and 


vendor surveys, and a follow-up participant interview.  Spillover is present when: 


◼ A non-program measure is installed outside the program after initial program participation by 


the participant 


◼ A program measure is installed that does not receive a program incentive 


◼ The original measure was attributable to the program and the spillover measure is at least 


partially attributable to the participant’s experience with the program  


Potential participant spillover savings are identified through a separate battery of spillover questions 


in the participating customer survey. The survey collects initial general information on what was 


installed and the degree to which the installed measure was influenced by their previous participation 


in the program.  The findings are then analyzed to confirm attribution and to validate that the measure 


is indeed spillover and did not receive an incentive through the program. Once a causal link is 


established between the program and the project, a separate follow-up interview is conducted by the 


engineer responsible for the energy savings calculation and the collected data are used to develop an 


estimate of spillover savings for each pertinent project. This produces a more accurate savings 


estimate than if the customer were asked to provide an estimate themselves.  
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Attribution of claimed spillover is based on the following question: “If you had not made the earlier 


energy-efficiency improvements I just listed, how likely would you have been to make this additional 


energy efficiency improvement?”  


The Attribution Factor is assigned in the following way:t made tracked program-influenced  


1. Not likely at all- Attribution Factor=1.00 


2. Not very likely- Attribution Factor=0.90 


3. Somewhat likely- Attribution Factor=0.55 


4. Very likely- Attribution Factor=0.00 


Spillover Savings = Estimate Spillover Measure Savings X Attribution Factor  


The NTG calculator produces measure-level ratios of spillover cumulative m3 to tracked or verified 


cumulative m3, which are the source data for the Task 4 expansion process.   


Deliverables 


The deliverables for Task 3 are:  


◼ Net-to-Gross Methodology for comment by the stakeholder group including scoring 


calculator and survey/IDI drafts (presented in this document) 


◼ Final Net-to-Gross Methodology Memo (presented in final work plan) 


◼ Program participant survey instrument (draft and final) 


◼ Participating vendor IDI guide (draft and final)  


◼ Survey and IDI participation email & mail scripts (draft and final) 


◼ After a review of the Task 4 activities, present a draft Net-to-Gross Memo summarizing Itron 


team’s findings and recommendations to the EC and the EAC 


◼ Finalize the Net-to-Gross Memo based on the EC and EAC review for inclusion as an appendix 


within the 2017 Prescriptive Commercial and Industrial Program Verified Net Savings Report  


2.4   TASK 4: EXPANSION OF SAMPLE FINDINGS TO POPULATION 


The following section describes Itron’s methodology for rolling up the sample’s savings to the entire 


program. 
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2.4.1   Objectives 


The key objectives of this task are to extrapolate results from the gross and net-to-gross samples back 


to the target populations to calculate the final gross and NTG ratios for the priority measure groups. 


The savings expansion, for each utility, is done using a stratum weight for each of the priority measure 


groups.  


◼ Calculate final gross impact realization rates and NTG ratios for each Priority Measure Group 


for provision to the EC. 


2.4.2   Approach 


A gross realization rate (GRR) will be calculated for each of the utility and stratum (priority measure-


level). The stratum GRRs will be calculated using the following equation.  


 


𝐺𝑅𝑅𝑠𝑡𝑟𝑎𝑡𝑢𝑚𝑖
=   ( ∑


𝑚𝑒𝑥−𝑝𝑜𝑠𝑡
3


𝑚𝑒𝑥−𝑎𝑛𝑡𝑒
3


𝑠𝑡𝑟𝑎𝑡𝑢𝑚 𝑠𝑎𝑚𝑝𝑙𝑒𝑖


 ) 


 


Where: 


Stratum   = Priority Measure Group 


 


m3
ex-ante   = The claimed, ex-ante cubic meters of gas saved  


  (a.k.a. tracked savings) 


m3
ex-post   = The evaluated, ex-post cubic meters of gas saved 


 


The equation demonstrates that each Priority Measure Group GRR is the sum of that sample group’s 


evaluated ex-post divided by the claimed (tracked) savings for that sample. Non-sampled technology 


groups will be placed into a separate stratum and will be given a stratum GRR of one for rollup 


purposes.  


 


Net Savings Verification Sampled Projects not sampled for Gross Savings Verification  


The sample for the gross impact verification portion of the study is a subset of the NTG sample. This 


means that for projects included in the NTG study, but not included in gross impact verification task, 


we will not be calculating verified savings. For expansion of the NTG ratio and for calculating post-
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acceleration period savings we will use the measure group level Gross RR to estimate verified savings 


for measures not in the gross impact verification task. 


Once the measure GRR is calculated, the utility-specific tracked savings will be multiplied with this 


GRR to obtain the final verified gross savings as shown below.  


𝑉𝑒𝑟𝑖𝑓𝑖𝑒𝑑 𝐺𝑟𝑜𝑠𝑠 𝑆𝑎𝑣𝑖𝑛𝑔𝑠 =  𝐺𝑅𝑅𝑚𝑒𝑎𝑠𝑢𝑟𝑒 ∗ 𝑇𝑟𝑎𝑐𝑘𝑒𝑑 𝑆𝑎𝑣𝑖𝑛𝑔𝑠   


Utility-specific measure level net savings are determined by multiplying the verified gross savings by 


the NTG ratio within each priority measure group.  


𝑉𝑒𝑟𝑖𝑓𝑖𝑒𝑑 𝑁𝑒𝑡 𝑆𝑎𝑣𝑖𝑛𝑔𝑠 =  𝑉𝑒𝑟𝑖𝑓𝑖𝑒𝑑 𝐺𝑟𝑜𝑠𝑠 𝑆𝑎𝑣𝑖𝑛𝑔𝑠 ∗ 𝑁𝑇𝐺𝑅   


Where: 


𝑁𝑇𝐺𝑅 = 1 − [𝐹𝑟𝑒𝑒_𝑟𝑖𝑑𝑒𝑟𝑠ℎ𝑖𝑝 (𝐹𝑅) + 𝑆𝑝𝑖𝑙𝑙𝑜𝑣𝑒𝑟 (𝑆𝑂)] 


 


FR = program free-ridership score determined using the NTG calculator 


SO = spillover savings attributable to the program determined from the participant follow-up IDIs, 


calculated using the NTG calculator. 


Special Cases 


There are some special cases where the sample weight for a project needs to be set to 1 in order to 


use the data collected without biasing the result.  Our sample design targets measures within a site 


and sample weights are developed at that level as well. When we collect data from a customer we 


will collect data on all of a customer’s Priority Measure Group projects in a single TSER or a site visit. 


This maximizes the data collected on each customer contact but requires special handling to ensure 


that extra data collected does not bias the sample. To eliminate the potential bias of over representing 


multiple measure sites, we first identify units that were completed as an add-on when another 


measure was selected for a site.  


For each Priority Measure Group in our sample design the units are randomly ordered for selection in 


a list where the measure contributes to the highest claimed savings for that particular site. For 


example, twenty sites are targeted for the Infrared Heating. The first twenty projects on the list are 


the primary sample and the rest of the list comprises the full backup sample (when we request project 


documentation we will restrict the backup sample to 50% of the sample size for the request, in order 


to reduce burden on utility staff). If a site has two measures in different Priority Measure Groups and 


one is selected in the primary sample, we will request documents on both measures and ask about 


both, regardless of whether the second measure is in the primary or backup sample in its measure 
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group stratum. After collecting data on both measures, we will assess whether the second measure 


was selected in its stratum based on how far down the list we had to go to complete our target. If the 


second measure’s spot on the list was selected, then the measure will be counted as a normal 


complete and included in the stratum’s N/n weight calculation. If the measure’s spot on the list did 


not come up, the data collected for the measure will be used, but the measure will not be included in 


the N/n weight for its strata. Instead it will be given a weight of 1 so that it represents itself and no 


other measures. For variance estimates, the measure will remain in its sampled stratum.  


2.4.3   Deliverables 


The deliverables for Task 418 are:  


◼ Final results for use in the 2017 Prescriptive Commercial and Industrial Program Verified Net 


Ratio Report  


◼ Program relative precision targets to help inform sample design for future evaluation cycles 


◼ Reporting of any contextual findings from verification efforts to the TRM update team     


2.5   PROJECT SCHEDULE 


Figure 2-1 summarizes the timeline, project activities and final deliverable dates for CIPMSV efforts 


going forward. 


                                                           
18  The recommendations summarized here may have already been discussed within Task 2 and Task 3 


activities and deliverables above.   
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FIGURE 2-1: PROJECT TIMELINE 


 
                           * Per OEB scheduled timing; ** Triggered based on participant interviews 
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APPENDIX A - ADVANCE LETTERS AND SCHEDULING 


SCRIPTS 


Enbridge 2017 


CIPMSV Advance Letter_final_for_SOW.docx
 


 


Union 2017 CIPMSV 


Advance Letter_final_for_SOW.docx
           


 


Scheduling_Scripts_


for_Revised_Workplan.docx
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APPENDIX B - 2017 CIPMSV– PROGRAM PARTICIPANT  


SURVEY INSTRUMENT   


The intent of this document is to provide a standardized interview instrument for Itron to use in its 


evaluation of the C&I prescriptive programs offered by Union and Enbridge. Please note that this guide 


has been adapted, with permission, from DNV GL 2015 CPSV NTG Participant IDI Guide. Utility-


supplied program records will be used to identify specific contact names and phone numbers for 


pertinent personnel from participating firms for interview purposes. To verify the identification of the 


correct individual at participating firms, this survey begins with an informed respondent battery.  Only 


participants who possess first-person knowledge of the projects identified will be asked to complete 


the survey. 


In the Scope of Work, the participants were identified as those who have completed a specific priority 


measure type (boilers, kitchen ventilation, Infrared Heating, DCV for Enbridge and Boilers, ERV, 


Infrared Heating and Air Doors/ Curtains for Union ), in 2017, for a single account or customer ID, with 


a single utility.  


VARIABLES 


INFORMED RESPONDENT (INF) 


Variable Description 


<project_n_measure_n> Project description.  This information is contained in the tracking data that 
was implemented under a single decision by the customer. Looped for every 
priority measure that is a part of the verification scope. E.g.: Customer A has 
implemented a boiler and an air curtain. Hence we distinguish each measure 
as project_measure_1 and project_measure_2. 


<Pn_address> Physical site address for the project where Installation was performed. 


<Pn_city> City for the project where Installation was performed. 


<Pn_Type> Type of Installation (replacement/addition) 


<company> Name of respondent’s company. 


<contact> Primary contact provided by utility 


<program> Specific program which incentivized the project. 


<utility> Union or Enbridge 


<project_n_vendor>  Primary project vendor. 


<project_n_measure_n_qty> Quantity/Capacity of each specific measure within project. 


<Standard Efficiency_prj_n> Standard efficiency used in savings estimates (identified in sub-doc) 


<binary> = 1 for any measure where there is a standard efficiency option; 


= 0 for any measure where there is no standard efficiency option 
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<vendor_rebate_amt> Vendor rebate amount awarded for the project 


<20%_vendor_rebate_amt> Twenty percent of the vendor rebate amount awarded for the project 


<40%_vendor_rebate_amt> Fourty Percent of the vendor rebate amount awarded for the project 


<60%_vendor_rebate_amt> Sixty percent of the vendor rebate amount awarded for the project 


<80%_vendor_rebate_amt> Eighty percent of the vendor rebate amount awarded for the project 


<100%_vendor_rebate_amt> One Hundred percent of the vendor rebate amount awarded for the project 


 


INF1. Hello, may I please speak with <contact>?   


Contact available .................................................................................................. [Skip to Inf2] 1 


Contact currently unavailable ..................................................................... [Arrange call back] 2 


No contact ................................................................................................................................. 3 


 


INF2. Hello, my name is ___________ and I’m calling from Itron on behalf of the Ontario Energy 


Board. 


I would like to ask you a few questions regarding some energy efficiency improvements your 


organization made in 2017.  This is not a sales or marketing call.  We’re calling to evaluate and 


verify your participation in the <program> from <utility>,  for which you have received an 


incentive. Please note that the incentive you received is not in question.  


Your responses will be kept entirely confidential.  


[If respondent asks who is Itron: Itron is an evaluation firm that specializes in energy 


efficiency program evaluations, and is conducting analysis  of 


savings on behalf of the OEB.] 


INF1 is an introduction question to simply get to the correct person as identified by the utility programs 


 


INF2 is to speak with an individual, introduce the subject of the call, confirm involvement in listed 


programs, and ask for the correct person if contact denies project involvement (by going to INF5). 


 


 







  


OEB Natural Gas DSM 2017 C&I Prescriptive Measure Savings Verification Statement of Work |2-44 


 
 


INF2a.  For the purposes of our conversation, we will refer to each of the following groupings as a 


“project”.   


(list:) 


P1: <project_1> At <P1_address> at <P1_city>, in <P1_year>:   


P2: <project_2> At  <P2_address> at <P2_city>, in <P2_year>:   


P3: <project_3> At <P3_address> at <P3_city>, in <P3_year>:   


 


INF3. Are you familiar with your organization’s decision to implement these projects?  


(check response that applies for each) 


(If multiple projects, first ask INF5 for projects that they are not informed about – then return to 


INF3 for projects they are informed about) 


 


  Project_1 Project_2 Project_3  


1 Yes    INF3a 


2 No    INF5 


98 Don’t Know    


99 Refused    


 


INF3a. Were you involved in those decisions?  


1 Yes, for all (if one or multiple) INF4 


2 
Yes, for some (if multiple, but not 
involved in all) 


INF5 for projects 
not involved in , 


INF2a is to allow interviewers to call these “projects” by that terminology.   


For the respondents, the work done may not have been thought of as a  This allows the interviewer and 


respondent to be on the same page for the conversation.  


INF2a does not need any responses – the intent is to simply provide clarity. 


 


INF3 and INF3a are to clarify that the respondent is the most informed person to talk to regarding 


the project. 
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then INF4 for 
rest. 


3 No INF5 


 


 
98 Don’t Know 


99 Refused 


 


 


 


INF4.  What role(s) did you play [IF NEEDED: on each project]? 


(Check all that apply for each project.)   


(Note:  If respondent not directly mention any of the roles listed below, record response 


verbatim under “Other”. 


Respondent should be able to demonstrate first-person involvement and knowledge of the 


project.) 


  Project_1 Project_2 Project_3  


0 NO DIRECT ROLE     INF5 


1 Proposing/Project Champion    INF7 


2 Planning    


3 Researching    


4 Spec/Scope    


5 Purchasing    


6 Work w/ vendors, 
manufacturers, etc 


   


7 Equipment selection    


8 Paperwork and rebates    


9 Project Management    


77 Other (see instructions)    


98 Don’t Know    INF5 


INF4 is an opened ended question, looking to ensure that the respondent played a role in the project.  


Responses to this question will vary, and interviewers will be looking for specific roles identified.  If pre-


established roles are not mentioned, a verbatim response will be recorded for confirmation review by 


Itron staff. 
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99 Refused     
 


 


INF5.  Is there someone else who is likely to be more familiar with your organization’s decision to 


make these energy efficiency improvements? 


 


INF6.  Thank you very much for your time today.  Those are all the questions I have.  


 


INF7. Who else  had input to/influenced your company’s decision to proceed with the project? 


 (Probe for internal roles – plant manager, president, engineers, etc. –  


  and external roles – contractors, manufacturer, consultants, etc.) 


(Check all that apply) 


0 Nobody Next 


section 


1 Internal: Company president INF7a 


2 Internal: Other company senior executives 


3 Internal: Engineers 


7 Internal: Other (Record) 


10 External: Utility 


11 External: Vendor/Contractor/Product Specialist 


12 External: Manufacturer 


  Project_1 Project_2 Project_3  


1 Contact 
name and 
information 


   INF6 if no projects 
where the 
respondent is an 
informed 
respondent for any 
project, else return 
to applicable 
question 


98 Don’t Know    


99 Refused    


INF5 is where callers will record contact information for projects if it is previously determined that the 


respondent is not able to provide first-person informed responses. 


 


Next is to frame the involvement of all parties involved 
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13 External: Consultants 


17 External: Other (Record) 


77 Other: (Record) 


98 Don’t Know Next 


section 99 Refused 


 


 


INF7a.  What input, if any, did those individuals provide that influenced your decision to purchase 


<project_n_measure_n> at the time you did? 


77 Record Response for EACH individual mentioned in PF4. Next section 


98 Don’t Know 


99 Refused 


FRAMING 


Practices – Organization Policy & Procedures (GPP) 


The following questions are about how the organization makes decisions about selecting the 


equipment.  The interviewer should record the responses to each question. These questions are 


designed for the interviewer to understand the organization’s policies regarding equipment 


purchases.  These questions are not designed to provide specific data for analysis but to get the 


respondent to start thinking about how project decisions were made, along with related policies, 


procedures, parties, processes, etc.   


 


GPP1a. When you are replacing old equipment or buying new equipment, what factors are important 


to you in deciding what to buy? [DO NOT READ. CHECK ALL THAT APPLY.] 


1 Price End of Section  


To clarify what roles were performed, ask follow-up question INF7a for each of the roles identified in INF7 


before moving on  


 


 


GPP1 –This question is intended to get the respondent to talk about, and think about, a broad range of 


issues that go into the response.  
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2 Quality 


3 Brand name 


4 Functionality 


5 Durability 


6 Availability 


7 Energy Efficiency 


77 Other (Record Response) 


98 Don’t Know 


99 Refused 


Framing – Project Framing (PF) 


Loop through < project_n_measure_n >. 


 


PF0. How did you hear about the <utility> <program>? 


1 Program Marketing Materials PF1 


2 Account Rep 


3 Vendor/Service Provider 


4 Bill Insert 


5 Digital and Social Media Campaign 


6 Utility Website 


7 Customer Outreach Calls 


8 Workshop 


77 Other (Record Response) 


98 Don’t Know 


99 Refused 


 


 


PF1. When did your organization first consider purchasing < project_n_measure_n >? 


PF0 provides context on the customer’s source of awareness of the program. 


 


First item to frame is the timeline. 
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1 Record Response  


PF2 98 Don’t Know 


99 Refused 


 


 


PF2. Why did you decide to implement <project n>? [DONT READ RESPONSES BUT ALLOW MULTIPLE 


REASONS] 


1 Equipment failure PF3 


2 Significant performance or maintenance problems 


3 It was too expensive to operate/Not energy efficient 


4 Part of larger project or renovation 


5 Other RECORD RESPONSE 


98 Don’t know 


99 Refused 


PF3. When first considering implementing < project_n_measure_n>what other options did you 


consider, if any? 


1 None PB2 


 


 


77 Record Response 


98 Don’t Know 


99 Refused 


 


 


PF22. Why didn’t you implement < project_n_measure_n > sooner? 


77 Record Response PB2 


98 Don’t Know 


99 Refused 


 


Second item to frame are motivations. 


 


 


PF22 and PB2 give context on project implementation and timing. 
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PB2.   What challenges, if any, did you experience as you were considering implementation of < 


project_n_measure_n >? [DO NOT READ. RECORD MULTIPLE RESPONSES.] 


 [appropriate probes based on response to PF22] 


1 None PB3 


2 Lack of capital 


3 Needed independent savings estimate 


4 Didn’t meet payback/ROI threshold 


5 Lack of information about the technology 


6 Equipment not available 


77 Other (Record Response) 


98 Don’t Know 


99 Refused 


 


 


 


PB3.   Did the <utility> <program> play any role in overcoming these challenges? 


1 Yes PB4 


2 No VT1 


98 Don’t Know 


99 Refused 


 


PB4. Specifically, how did the <utility> <program> help you to overcome these issues? [IF NEEDED: 


What interventions did they provide to address them?] 


 [appropriate probes based on response to PF22] 


77 Record Response VT1 


98 Don’t Know 


99 Refused 


End Loop < project_n_measure_n >. 


PB3 and PB4 give context on utility’s role in project implementation and challenges. 
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VENDOR TRIGGER (VT) 


Loop through < project_n_measure_n >. 


The objective of these questions is to determine whether the customer was influenced by vendor 


recommendations and/or potential changes in price that are smaller than the vendor incentive.  


Now I am going to ask you some questions about factors that influenced your decision making 


process. For < project_n_measure_n >, If you were to allocate 100 points among the various factors 


that influenced your decision to install the equipment you did, how many “influence points” would 


you give to … [CALLER, MAKE SURE TOTAL ACROSS ALL THREE OPTIONS =100. MAKE SURE TO READ 


ALL THREE OPTIONS AT ONCE.] 


VT1. <project_n_vendor> recommendation regarding equipment 


selection? 


Record Score 0-


100 


VT2. Price of equipment Record Score 0-


100 


VT3 All other influences Record Score 0-


100 


INFLUENCE OF UPSELLING 


Now I’m going to ask you some questions about your interactions with your vendor.    


Ask if VT1>0 


VT1a. What specific recommendation did <project_n_vendor> provide that influenced your decision 


to purchase < project_n_measure_n >? [DO NOT READ OPTIONS] 


1 Specific model end of section 


2 Specific efficiency level 


3 Number or capacity of equipment 


4 Specific (non-efficiency) features 


77 Other (Record Response) 


98 Don’t Know 


99 Refused 
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INFLUENCE OF PRICE 


Ask if VT2>0 


VT2x. I’d like to get a sense of your price sensitivity for < project_n_measure_n >. Let’s say < 


project_n_measure_n > would have cost <20%_vendor_rebate_amt> more dollars than it did 


… would you have still done it? What about <40%_vendor_rebate_amt>? What about 


<60%_vendor_rebate_amt>? <80%_vendor_rebate_amt>? <100% vendor_rebate_amt>? 


[CALLER, STOP WHEN RESPONDENT SAYS “NO”]  


1 Record Vendor Rebate Amount VT3a. 


98 Don’t know 


99 Refused 


OTHER INFLUENCE 


Ask if VT3>0 


VT3a. What other factors influenced your decision to purchase < project_n_measure_n >? 


77 Record Response DAT0 


98 Don’t Know 


99 Refused 


 


End Loop < project_n_measure_n >. 


FREE RIDERSHIP – PROGRAM INFLUENCE (DAT) 


Loop through < project_n_measure_n >. 


The free ridership section goes to specific attribution for each measure per project.  Questions are 


asked for each measure or group of measures within each project.  For each question, callers will ask 


about all measures in that project in a sub-loop before moving on to the next question.  
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TIMING 


DAT0.  On a scale of 1 to 10 where 1 is “Not at all likely” and 10 is “Very likely”, what is the likelihood 


of [installing / performing] the < project_n_measure_n > without the <utility> program? 


1 Record Score 1-10 DAT1a 


98 Don’t Know 


99 Refused 


 


DAT1a. Now I would like to get into some specifics of the < project_n_measure_n >.  I would first like 


to know about the influence that the <utility> <program> program had on your decision to 


install the measures in that project when you did. 


I’m referring to your decision to install < project_n_measure_n >  at all, not necessarily with any 


high-efficiency or energy efficient < project_n_measure_n  > . Without the <utility> program, 


would you have installed < project_n_measure_n  >  at the… 


1 Same time DAT1a_O 


2 Earlier 


3 Later 


4 Or Never? 


98 Don’t Know 


99 Refused 


 


Dat1a_O. Why do you say that? [RECORD VERBATIM] 


77 Record Response [IF DAT1a = NEVER, SKIP 


TO DAT1c] [ELSE IF DAT1a 


≠ LATER, SKIP TO DAT2a] 


 


98 Don’t Know 


99 Refused 
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DAT1b. Approximately how many years later?  


[Try to get a number. Try bracketing if necessary by beginning with more or less than 8 months later.] 


1 Record actual response in months DAT2a 


98 Don’t Know 


EFFICIENCY 


 


[If <binary>=0, skip to DAT3a] 


Measure Baseline/ Standard Efficiency Source 


High Efficiency Boilers  - for SH & DWH 82% AFUE non-condensing boiler  Measure Sub Docs  


School Boilers Hydronic boiler with 80.5% thermal efficiency Measure Sub Docs  


Condensing Boilers - for SH & DWH 
82% AFUE for 0-299 Mbtu/h 
76% seasonal efficiency for >300 Mbtu/h for 
UGL 


Measure Sub Docs  


Prescriptive Higher Efficiency Boiler - for DWH DWH boiler with 80.5% thermal efficiency Measure Sub Docs 


ERV - NC/Time of Natural Replacement (High and Low Use 
Groups) - with Code Baseline 


Minimum 50% Energy Recovery Effectiveness  
Measure Sub Docs/ Ontario Building 
Code 2015 


ERV (High and Low Use Groups) - No Code Baseline Ventilation without ERV Measure Sub Docs  


Infrared Heating 
Other/ existing unit (for NC projects) heating 
system 


Measure Sub Docs  


Demand Control Ventilation (DCV) No DCV  Measure Sub Docs  


Demand Control Kitchen Ventilation (DCKV) No DCKV Measure Sub Docs  


Air Doors/ Curtains Non- air curtain doors Measure Sub Docs  


 


DAT2a. Next, I’d like to know about the influence that <utility> program incentives and other services 


such as marketing, technical assistance, etc. had on your decision to install the high efficiency 


< project_n_measure_n >. 


 Just for your recollection, you have installed <project_n_measure_n_efficiency>. 


This section applies for any measure where there is a standard efficiency option, as identified by 


<binary>=1.  For example, DCV, Kitchen Ventilation, Air Doors/ Curtains, do not have a “standard 


efficiency” option, so you should skip to DAT3a for these measures even though installing them will 


result in energy savings.   







  


OEB Natural Gas DSM 2017 C&I Prescriptive Measure Savings Verification Statement of Work |2-55 


Without the <utility> <program> would you have installed  


1 < project_n_measure_n> that was the same efficiency as what 


you installed, 


[IF DAT2a ≠ LOWER, 


SKIP TO 


DAT3a] 2 < project_n_measure_n> that was the lower efficiency than 


what you installed, 


3 < project_n_measure_n> that was the higher efficiency than 


what you installed, 


4 Nothing?  


 


DAT2a_O. Why do you say that? [RECORD VERBATIM] 


77 Record Response [IF DAT2a ≠ LOWER, 


SKIP TO 


DAT3a] 


98 Don’t Know 


99 Refused 


 


If DAT2a = 2. 


DAT2b.  Without <utility> program, would you have installed <project_n_measure_n> that was:  


1 <Standard efficiency_prj_n>  DAT3a 


2 Between <standard efficiency_prj_n > and 


project_n_measure_n_efficiency>. 


98 Don’t Know 


99 Refused 


QUANTITY/SIZE 


DAT3a. Finally, I’d like to know about the influence that <utility> program incentives and other 


services had on how many/much <measure> you installed. 


Without the <utility> program, how different would the (number/size) of the <measure> 


have been? Would you have installed: 
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1 Same  DAT3a_O 


2 Less/Smaller 


3 More/Larger 


4 Would not have installed/performed any? 


97 Not Applicable 


98 Don’t Know 


99 Refused 


 


DAT3a_O. Why do you say that? 


77 Record Response [IF DAT3 = SAME or NOT INSTALLED ANY, SKIP TO 


DAT4] 98 Don’t Know 


99 Refused 


 


DAT3b. By what percentage did you change the amount of <measure> installed because of the 


<utility> program? 


1 Record Percentage DAT4 


98 Don’t Know 


99 Refused 
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Calculate percent:  abs([(amount installed) / (amount would have installed)] - 100%) 


The response can be greater or less than 100 percent. Two examples: 


• Example 1. Organization installed 8, but would have installed 2 without the program. Change 


is 300 percent. 


• Example 2. Organization installed 4, would have installed 3 without the program. Change is 


33 percent. 


Record a positive % even if they decreased the amount that they installed. 


• Example 3. Organization installed 8 but would have installed 10 w/out the program. 


Change is 20 percent. 


• Example 4. Organization installed 4 but would have installed 6 without the program. 


Change is 33 percent/ 


 


DAT4.  We’ve just discussed the different influence that the <utility> program had on your 


organization’s decisions regarding the < project_n_measure_n > that you installed. I’d like you 


to summarize the program’s effect on the timing, efficiency and amount of < 


project_n_measure_n > that you installed. 


[If response is inconsistent with previous responses attempt to resolve. Please note any final 


inconsistencies.]  


77 Record Response If DAT1a≠Never and 


If DAT2b≠Standard and 


IF DAT3a≠None then 


Go to DAT5.   


Else if additional projects listed earlier than 


this one, go to DAT6.   


If no more listed, go to Spillover 


 


98 Don’t Know 


99 Refused 
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DAT5. Have you worked with the <utility> <program> programs to implement projects prior to the 


ones we have been discussing? 


1 Yes DAT6 


2 No DAT6 


98 Don’t Know 
DAT6 


99 Refused 


 


DAT6. Now, without any utility assistance for this or any other projects in the past what is the 


percent likelihood that you would have installed < project_n_measure_n >? 


 0% means that there is no chance that you would have done this project without assistance. 


100% means that you definitely would have done this project, regardless of any current or past 


assistance. 


 


77 Record % Next Section 


98 Don’t Know 


99 Refused 


End Loop < project_n_measure_n >. 


SPILLOVER (S) 


 


S0a.  Would you be the right person to ask if there were other energy efficiency projects which 


were implemented during 2017 and 2018? 


1 Yes S1 


2 No S0a_O 


98 Don’t Know Next Section 


LOOP INSTRUCTIONS 


IF THERE ARE ADDITIONAL PROJECTS, LOOP BACK TO PF1. 


IF THERE ARE NO MORE PROJECTS, GO TO DAT5 
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99 Refused Next Section 
 


S0a_O. Can you tell me who the right person would be to ask? (list name, title, phone number) 


1 Record Verbatim Next Section 


98 Don’t Know Next Section 


99 Refused Next Section 
 


S1.  Since the first of these projects in <P_n_year>, has your organization performed any other 


projects we have not mentioned involving energy-using equipment or improving energy 


efficiency at this or different locations in Ontario? 


1 Yes S2a 


2 No S1a 


98 Don’t Know Next Section 


99 Refused Next Section 


S1a. Just to confirm, your organization has not implemented any other projects involving energy-


using equipment or improving energy efficiency at this or different locations with or without 


utility incentives? 


1 CORRECT Next Section 


2 INCORRECT Go to S2a 


98 Don’t Know Next Section 


99 Refused Next Section 
 


S2a.  First, can you tell me what was done at <Site Location>. 


First time through or as needed read:  For example, did you install new HVAC equipment or other new 


installation or did you check and replace steam traps? 


Inside 
Spillover 
list What was done? 


Approximately 
when was this 
completed? 


Did you receive 
any incentives for 
that project, from 
any sources? What sources? 


1     


2     
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3     


4     


5     


6     


7     


 


S2b.  On a 1 to 4 scale, where ‘1’ is “Not likely at all” and ‘4’ is “Very Likely”, how likely would you 


say your organization would have been to perform that project without having received 


rebates or other assistance from the <utility> <program>? 


1 Not likely at all S2c 


2 Not very likely 


3 Somewhat likely 


4 Very Likely 


98 Don’t Know Return to S2a if more projects mentioned, else go to S3a. 


99 Refused 


S2c. Why do you say that? 


Probe, if necessary, for those with response to S2bof 1, 2, or 3: What part(s) of your experience with the 


<utility> program increased the likelihood that you would do <spillover project from list>? 


After getting details for each ask, “Anything else at <Site>?” 


77 Record Response Return to S2a if more projects mentioned,  


else go to S3a. 98 Don’t Know 


99 Refused 


 


S3a.  Now, can you tell me what was done at other sites in <Utility> territory? 


Outside 
Spillover 
list 


Where was 
this 
completed? 


What was 
done? 


Approximately 
when was this 
completed? 


Did you 
receive any 
incentives for 
that project, 
from any 
sources? 


What 
sources? 


1      
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2      


3      


4      


5      


6      


7      


 


S3b.  On a 1 to 4 scale, where ‘1’ is “Not likely at all” and ‘4’ is “Very Likely”, how likely would you 


say your organization would have been to perform that project without having received 


rebates or other assistance from the <utility> <program>? 


1 Not likely at all S3c 


2 Not very likely 


3 Somewhat likely 


4 Very Likely 


98 Don’t Know Return to S3a if more projects mentioned, else go to 


Next Section. 99 Refused 


 


S3c. Why do you say that? 


 Probe, if necessary, for those with response to S4 of 1, 2, or 3: What part(s) of your experience with 


the <utility> program increased the likelihood that you would do <spillover project from list>? 


77 Record Response Return to S3a if more projects mentioned,  


else go to Next Section. 98 Don’t Know 


99 Refused 


 


LOOP INSTRUCTIONS  


Loop S2a/b/c for inside projects, then S3a/b/c for outside projects. 


IF THERE ARE NO MORE PROJECTS, GO TO CLOSE. 
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Close  


 


 


C1. Thank you for taking the time to talk with me today.  For this evaluation, it may be necessary for 


someone to contact you again for 


- Clarification of this call 


- Interview with an engineer 


- Scheduling a scheduling a site visit for the purpose of verifying the project  
 


Are you the appropriate person we should contact for these issues? 


1 Yes  


2 No, record proper names/numbers  


98 Don’t Know  


99 Refused  


 


  


Loop section if there are multiple facilities in same interview. 
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APPENDIX C - 2017 CIPMSV VENDOR SURVEY INSTRUMENT 


This guide is to aide in interviewing vendors identified by participants/utilities as having worked with 


customers and having influence on customer decisions.  Please note that this guide has been adapted, with 


permission, from DNV GL 2013-2014 CPUC Upstream HVAC NTG survey instrument. Records identify 


appropriate vendor (firm) and the specific vendor (employee contact) for each project.  Interviews 


with specific individual will be based on projects identified for that contact and participant response to 


vendor influence, not generic for firm in general. 


 


Instructions:  


 


Read bold text. [Do NOT read text in brackets.] Only read lists when instructed to do so.  Never read “Don’t Know” and 


“Refused.”   


 


If applicable, review the Energy Advisor Survey for each project prior to administering this survey. 


 


Interviewer Name: _______________________________________________________  


Vendor (Vendor) Name: ________________________________________________ 


Vendor Contact Name: __________________________________________________________ 


Contact Phone Number: ___________________________________________________ 


Contact Log:  


Call # Date Time Disposition (i.e.: Complete, Left Message) 


1    


2    


3    


4    


5    


6    


 


Customer-Project Info (for all projects identified as applicable):  


Measure ID 
Customer 
(Company) Name Type of Project 
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INFORMED RESPONDENT 


INF1. Hello, may I please speak with <contact>?   


Contact available .................................................................................................. [Skip to Inf2] 1 


Contact currently unavailable .................................................................... [Arrange call back] 2 


No contact ................................................................................................................................. 3 


[If they ask how long it will take] It should take about 20-30 minutes.   


INF2. Hi, my name is ______ and I’m calling from ITRON on behalf of the Ontario Energy Board about 


the <utility> <program> Program.  I’d like to ask you a few questions about your company’s 


involvement with the <utility> <program> Program.  According to program records, <utility> 


<program> has helped your company supply energy efficiency improvements to Ontario 


businesses.   


Your responses will be kept confidential and only reported in the aggregate.   


   


 [IF NECESSARY] We have been contracted by the Ontario Energy Board to provide an 


independent estimate of how much effect the program had on the selection of high 


efficiency products and services. 


 [IF NECESSARY] You always have the option to refuse to answer a question if you are 


uncomfortable doing so. 


 [IF NECESSARY] We obtained your contact information from the program tracking 


records. However, we respect this is confidential information and it will be kept private 


and any responses you provide will be confidential. 


COMPANY BACKGROUND 


C1. What is your position or job title? 
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C2. What are your company’s main products and services?  


Record..................................................................................................... 77 


[Don’t know] ........................................................................................... 97 


[Refused] ................................................................................................ 98  


PROGRAM INVOLVEMENT 


NOTE TO INTERVIEWER: For this section, if the vendor identifies more with the utility in general 


than the program, substitute utility name where the question indicates program. 


PI1. I would like to learn about your company’s involvement with the <utility> <program>.  Can you 


please tell me about your involvement with the program, from the beginning? 


[Specific probes in table]  


Record Responses................................................................................... 77 


[Don’t know]  .......................................................................................... 97 


[Refused] ................................................................................................ 98 


PI1a How company became involved…  


PI1b Why it became involved  


PI1c How often the company interacts with program staff (ever?)  


 


PI2. I’m going to read some services your company may have received or used from <utility> 


<program>. For each of these, please tell me “yes” or “no” as to whether you have received or 


used them.  


 [Use these categories for all questions in the table below]  


[Yes]  ......................................................................................................... 1 


[No]  .......................................................................................................... 2 


Record specific Response ....................................................................... 77 


[Don’t know]  .......................................................................................... 97 


[Refused] ................................................................................................ 98 
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PI2b. Have you used <utility> <program> marketing materials to help 
promote energy efficiency products and services? 


 


PI2c. Have you received technical assistance from <utility> <program> 
such as training, education and tools, or marketing support? 


 


P12c_O If P12c = “yes”, probe if they applied the technical assistance to 
their interactions with customers? 


 


PI2d. Have you received training or education from <utility> 
<program>? 


 


P12d_O If P12d = “yes”, probe if they applied the training or education to 
their interactions with customers? 


 


PI2e. Has <utility> <program> introduced you to new energy-efficient 
technologies?  


 


PI2e_O If P12e = “yes”, probe what new energy efficient 
technologies have been introduced by the program. 


Record Verbatim 


P12r Have you received contractor or distributor incentives from the 
<utility> <program>? 


 


PI2f. Have you received any other assistance from <utility> 
<program>?  


[If respondent said “Yes”, probe for other assistance and record 
details here] 


 


PI2f_O What kind of other assistance did you receive from 
<utility> <program>? 


Record Verbatim 


 


PI3. Does <utility> <program>’s endorsements such as promotions or marketing of energy-


efficient products help you sell them? 


Yes ............................................................................................................ 1 


No ........................................................................................ [SKIP TO PI4] 2 


[Don’t know] ......................................................................[SKIP TO PI4] 97 


[Refused] ...........................................................................[SKIP TO PI4] 98 


 


PI3a. On a 10-point scale, where 1 is ‘not helpful at all’ and 10 is ‘extremely helpful’, how 


important are <utility> <program>’s endorsements in selling energy efficient products?  


[Record Score 1-10] .................................................................................. 1 


[Don’t know] ........................................................................................... 97 


[Refused] ................................................................................................ 98 
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UPSELLING 


U1. What is the typical sales approach that your company uses to promote and sell its 


products and services? 


[Specific probes in table]  


Record..................................................................................................... 77 


[Don’t know]  .......................................................................................... 97 


[Refused] ................................................................................................ 98 


C6a How do you typically promote energy efficiency?  


C6b How do you identify key project decision makers?  


 


U2. In situations where you are selling <project_n_measure_n>, about what percent of the time are 


you recommending the program qualifying high-efficiency equipment? 


[Record percentage] ................................................................................. 1 


[Don’t know] ........................................................................................... 97 


[Refused] ................................................................................................. 98 


 


U3. Which factors influence the equipment efficiency level your company recommends to buyers? 


[Select all that apply] 


Stocking .................................................................................................... 1 


Rebate ....................................................................................................... 2 


Other factors[Record] ............................................................................... 3 


[Don’t know] ........................................................................................... 97 


[Refused] ................................................................................................. 98 


U4.    For <project_n_measure_n> measure, what percent of the time would you recommend the 


program qualifying high-efficiency equipment option if the program had not been available?  


[Record percentage] ................................................................................. 1 


[Don’t know] ............................................................................................. 2 


[Refused] ................................................................................................... 3 
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PRICE 


P1. How does your company determine the price the buyer pays for the high efficiency 


equipment we’ve been discussing? 


Record..................................................................................................... 77 


[Don’t know]  .......................................................................................... 97 


[Refused] ................................................................................................ 98 


 


P2. Is the price ever negotiable? 


Yes ............................................................................................................ 1 


No ............................................................................................................. 2 


[Don’t know]  .......................................................................................... 97 


[Refused] ................................................................................................ 98 


P3. The  <utility> <program> pays a rebate directly to participating vendors as well as to the 


end use customers. Does the vendor rebate impact the final price paid by the buyer [if 


necessary: to you]?  


Yes ............................................................................................................ 1 


No ............................................................................................................. 2 


[Don’t know]  .......................................................................................... 97 


[Refused] ................................................................................................ 98 


 


P4. How so? 


Record..................................................................................................... 77 


[Don’t know]  .......................................................................................... 97 


[Refused] ................................................................................................ 98 


 


P5. On average, what percent of the vendor rebate do you pass on to the buyer for 


<project_n_measure_n>, either directly or indirectly? 


Record % ................................................................................................. 77 


[Don’t know]  .......................................................................................... 97 


[Refused] ................................................................................................ 98 
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P6. When you pass some or all of the vendor rebate through to the end use customers, 


what, if anything, do you tell them about it?  


Record..................................................................................................... 77 


[Don’t know]  .......................................................................................... 97 


[Refused] ................................................................................................ 98 


STOCKING 


S1. What influences your stocking decisions made for high efficiency equipment of this 


type? 


Record..................................................................................................... 77 


[Don’t know]  .......................................................................................... 97 


[Refused] ................................................................................................ 98 


 


Those are all the questions I have for you today.  Thank you for your time and cooperation.  
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APPENDIX D- NTG CALCULATOR 


2017_CIPMSV_NTGC


alculator_for_Revised_Workplan_Final.xlsx
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APPENDIX E- SAMPLE GROSS IMPACT DATA COLLECTION 


FORM 


Sample_On-Site 


Data Collection Form_for_revised_Workplan.xlsx
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1 Site Report – <site report #> 
Table 1-1. Site Overview  


Utility Program <utility> <program> 


CPSV ID  


Evaluated (Total) Measures  


Building Type (Verification)  


Data Collection Type  


Data Collection Date  


High Level Description of Project(s) 
(Verification Description)  


 


Table 1-2. Measure Overview(s) 


Utility Project ID <measure #> <measure #> 


Measure Number   


Rigour Level (Verification)   


Measure Description (Tracking)   


Measure Description 
(Verification if diff.)   


Program Year   


Installation Date (Tracking)   


Stratum (Verification)   


Cumulative Cubic Meters 
(Tracking)   


Cumulative Realization Rate 
(Verification)   


Key Reasons for Adjustment 
(Verification)   


Potential Measure Interactions 
In 2019 this site had (x) measures (y) of which were sampled.  


1. ABC-123, Boiler replacement – (Interactive/Noninteractive) - installed prior (to/after) and on 
(same/different) system to sampled measure ABC. [If interactive] Ex ante took into account 
correctly, so no change / Ex ante and ex post differed. Ex post savings reduced by (X) due to the 
change. 
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1.1 Verification of Measure 1 


1.1.1 Utility Description of Measure 
The text below is taken verbatim from the utility documentation except as indicated by brackets []. 


Utility Project Description 


 


Utility Baseline Description 


 


Utility Energy Efficiency Measure Description 


 


1.1.2 Verifier Interpretation and Additional Information 
The following text outlines our understanding of the project prior to data collection.  


Verifier Project Description 


 This is our understanding of the measure. 


This is how it saves energy. 


Verifier Baseline Description 


In the baseline case, XXXXX.   


Verifier Energy Efficiency Measure Description 


In the efficient case, XXXXXX.  


After data collection… 
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1.1.3 Site Plan Summary 
The key sources of uncertainty and how the verification addressed them are provided in Table 1-3. 


Table 1-3. Data Collection Approaches - Measure 1 


<measure #> Primary Data Collection Approach Backup Data Collection Approach 


   


   


   


   


   


   


   


   


   


   


   


   


   


   


   


   


 
Top priority red bold. Second priority black bold. 
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1.1.4 Site Findings 
Table 1-4 provides a summary of the findings for parameters in the Site Plan Summary. 


Table 1-4. Findings - Measure 1 


<measure #> Ex Ante Source Ex Ante 
Value 


Ex Post 
Value Ex Post Source 


     


     


     


     


     


     


     


     


     


     


     


     


     


     


Items that changed are coloured red. 
 


1.1.5 Calculation Method 
The ex-ante calculation method is based on (high level method 1 to 2 sentences).  


Ex post utilized (state clearly if ex post used ex ante and why or why not. If different method was used, why and what was done instead. 
METHOD CHANGE ONLY not input or assumption changes) 
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1.1.6 Results 
Table 1-5 presents the results for the measure. The results below are based on the findings above. 


Table 1-5. Results - Measure 1 


<measure #> Ex Ante 
Value 


Ex Post 
Finding 


% 
Match Source or Reason(s) for difference 


Measure Type     
Standard EUL of Measure (Years)     
ER Period (Years)     
Non-ER Period (Years)     
Baseline Type during ER Period     
Baseline Type during Non-ER Period     
Annual m3 Savings in ER Period     
Annual m3 Savings in Non-ER Period     


Cumulative m3 Savings     


Measure Incremental Cost     


Cumulative kWh     
Cumulative Water (L)     
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1 SAMPLE DESIGN 
This section presents the stratification plan using the data provided by Union and Enbridge for 2018 custom 
C&I and multi-family projects.  


1.1 Free Ridership Sample Design  


1.1.1 Explore the 2018 Tracking Data  
For both utilities, we describe a row in the tracking data as a “measure.” Enbridge’s tracking data has a clear 
project identifier that groups rows of measures into projects. Union’s tracking data does not have a project 
identifier that groups rows of measures together. Our review of Union’s data showed that there are sites 
that have multiple measures in a year, which is an indication that Union’s tracking data records are likely 
similar to a “measure” row in the Enbridge data in most cases. For our analysis and sample design, we use 
the “measure” row as our unit of analysis. 


1.1.1.1 Enbridge CIMF 
The Industrial segment of the 2018 Enbridge CIMF program makes up close to half of the savings in the 
program and less than one quarter of the measures. Figure 1 provides an overview of the number of 
measures, average measure size in CCM and total CCM for each segment. 


 
Figure 1: High level view of Enbridge 2018 CIMF Program 


 
Figure 2 provides an overview of the number of measures, average measure size in CCM and total CCM for 
each segment and the major measure types that DNV GL identified in the 2018 data. 
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Figure 2: Major Measure Types in 2018 Enbridge CIMF Program 


 


1.1.1.2 Union CIMF 
Figure 3 provides an overview of the number of measures, average measure size and total CCM for each 
segment in the 2018 program. In the figure and table, we can see that the Agriculture and Industrial 
segments together provided more than 90 percent of program savings, with the Agriculture segment 200 
million CCM larger than the Industrial segment.  


Figure 3: High level view of 2018 Union CIMF Program 
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Figure 4 provides an overview of the number of measures, average measure size in CCM and total CCM for 
each segment and the major measure types that DNV GL identified in the 2018 data. 


 
Figure 4: Major Measure Types in 2018 Union CIMF Program 


 


1.1.1.3 Union Large Volume 
Figure 5 provides an overview of the number of measures, average measure size and total CCM for the 2018 
program. The number of projects in Large Volume are low enough that it is unlikely we will be able to 
disaggregate into reporting categories after the analysis. 


 
Figure 5: High level view - Union Large Volume Program


  


1.1.2 Stratification and design 
The error ratios (ERs) used in the sample designs are based on an average of the 2015 free ridership results 
and the 2015 free ridership assumptions. We further bounded the ER, that is we would not use an ER less 
than 0.25 or greater than 0.75, in order to limit the risk of over or under collecting data. The upper 
bounding rule for free ridership is higher than that used for CPSV due to the greater variation that is 
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typically seen in free ridership studies. The upper bound affected several categories for the 2018 free 
ridership sample designs. 


Table 2 shows the estimated ER used in the segment-measure type-size sample design. For each, we used 
the actual 2015 ER from the domain that was most similar in the 2015 results in order to produce the 
average assumed ER for 2018. 


Table 1: Estimated error ratio used in segment-measure type-size sample design 


Utility Program Segment Measure Type 
2015 


Assumed 
ER 


2015 
Actual 


ER 


2018 
Assumed 


ER 


Enbridge CI&MF 


Industrial 
Process 0.60 0.65 0.63 
Other Industrial 0.60 0.65 0.63 
System Maintenance 0.60 0.65 0.63 


Commercial  
Boilers 0.60 1.22 0.75 
Ventilation 0.60 1.58 0.75 
Other Commercial 0.60 1.20 0.75 


MR Multi-Family 
Boilers 0.60 0.80 0.70 
Ventilation 0.60 0.97 0.75 
Other Multi-Family 0.60 0.05 0.40 


Union 
CI&MF 


Industrial 
Steam or Hot Water System 0.60 0.74 0.67 
HVAC 0.60 0.74 0.67 
Other Industrial 0.60 0.74 0.67 


Agriculture 


GH - Heating or Water 
System 0.60 0.70 0.65 
GH - New Build 0.60 0.70 0.65 
GH - Other 0.60 0.70 0.65 


Commercial & 
MR MF All Comm & MR MF 0.60 0.80 0.70 


Large Volume All Large Volume 0.60 1.02 0.75 


The samples were designed to meet a 10% relative precision at 90% confidence threshold for each program 
including the finite population correction factor (FPC-on). A secondary target of 20% relative precision at 
90% confidence threshold for each domain within a program was used in order to provide reasonable 
precision for applying domain level results to years other than the year studied, also called FPC-off. 


For the 2018 free ridership evaluation, DNV GL tested two stratification approaches.  


The segment-size design used two levels of stratification within a program: 


 Segment (Industrial vs. Commercial vs. Multifamily or Agriculture). Program delivery is 
different for each of the segments that were used in the CPSV sample design, making them an 
appropriate level of stratification for the FR study as well. Stratifying by segment also provides value 
in ensuring coverage of each segment in the sample and ensures sample sizes in each segment 
support reporting at the segment level. This is even more important for the FR sample as its results 
will likely be applied to years other than the program year studied. Segments were clearly defined in 
the tracking data and the evaluation uses these definitions.  
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 Measure size (CCM). Within each segment, up to seven size strata were assigned. The number of 
size strata within the categorical groupings were limited to ensure a minimum number of target 
completes per strata, with the exception of the largest strata which may only have one to three sites 
in the population for some groupings. 


The segment-measure type-size design used two levels of stratification within a program: 


 Segment (Industrial vs. Commercial vs. Multifamily or Agriculture). Identical to the 
segment-size design. 


 Measure Type. We grouped measure types into aggregate groups based directly on fields in the 
utility source data. Our approach was to try to ensure that the largest homogenous set of measures 
in each segment will be able to have a separate NTG ratio in the final report. Separate FR ratios for 
different measure types allows for improved accuracy in applying ratios to future programs if 
measure mixes change from year to year. 


 Measure size (CCM). Within each segment-measure type, up to seven size strata were assigned. 
The number of size strata within the categorical groupings were limited to ensure a minimum 
number of target completes per strata, with the exception of the largest strata which may only have 
one to three sites in the population for some groupings. 


After consultation with the EAC, the segment-measure type-size design was used. The decision was made in 
part due to differences in the distribution of CCM savings among the measure types between 2017 and 
2018. The distribution for each segment with multiple measure types is shown in  


Table 2: Distribution of CCM across measure types in 2017 and 2018 
Utility Segment Measure Type 2017 2018 Diff 


Enbridge 


Commercial 
Boilers 36% 49% 13% 
Other Commercial 43% 28% -15% 
Ventilation 21% 23% 2% 


Industrial 
Other Industrial 36% 37% 1% 
Process 56% 47% -9% 
System Maintenance 8% 16% 8% 


MR MF 
Boilers 66% 69% 3% 
Other MF 9% 10% 0% 
Ventilation 25% 21% -4% 


Union 


Agriculture 
GH - Heating or Water System 44% 41% -4% 
GH - New Build 40% 47% 7% 
GH - Other 16% 12% -4% 


Industrial 
HVAC 18% 34% 16% 
Other Industrial 37% 25% -12% 
Steam or Hot Water System 45% 41% -4% 


Stratification for the three programs are shown in Figure 6 through Figure 10. In each design, strata with 
the smallest measures are to the left (sky blue) with each stratum further to the right having progressively 
larger measures. Size is relative within each categorical grouping: for example, the largest measures in 
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stratum 3 in the Union Commercial group may be (and in this case, are) smaller than those in stratum 2 for 
the Union Industrial group. Each stratum within a group has similar total savings amounts, except for the 
largest stratum, which often contains a small number of very large projects whose total savings are greater 
than the other strata for the segment. At the same time, smaller strata have more measures. 


Figure 6: Segment-Measure Type-Size Design for Enbridge CI&MF 
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Figure 7: Segment-Measure Type-Size Design for Union CI&MF 
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Figure 8: Stratification for Union Large Volume 


 


 


1.1.3 Selecting a Sample Design  
Table 3 shows the number of measures in the sample frame (population), the targeted sample size and the 
anticipated relative precision for each program.  


Table 3: Sample size and anticipated precision for each program 


Utility Program 
Sample 
Frame 


(N) 


Segment-
Measure 


Type-
Size 


Sample 
Size 
(n) 


Segment-Measure 
Type-Size 


Anticipated 
Relative Precision  


@ 90% 
Confidence 


FPC On FPC Off 


Enbridge CIMF 696 169 6% 7% 


Union 
CIMF 358 100 7% 8% 
Large 
Volume 40 24 7% 11% 


Total  1,094 293   


 


Table 4 shows how the two designs compare by segment. Achieving 90/20 with FPC off would allow us to 
apply segment level ratios to future programs without making exceptions to the application rule precedent 
established in the 2015 study. Each design approach would achieve 90/20 precision with FPC off for each 
segment.  
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Table 4: Sample size and anticipated precision by segment 


Utility-
Program Segment 


Sample 
Frame 


(N) 


Segment-
Measure 


Type-
Size 


Sample 
Size 
(n) 


Segment-Measure 
Type-Size 


Anticipated 
Relative Precision  


@ 90% 
Confidence 


FPC On FPC Off 


Enbridge 
CIMF 


Industrial 122 43 10% 12% 


Commercial 217 65 11% 13% 


Multi-Family 357 61 13% 14% 


Enbridge Total 696 169 6% 7% 


Union CIMF 


Agriculture 150 41 12% 14% 


Industrial 145 41 10% 12% 


Comm. & MF 63 18 17% 20% 


Union CIMF Total 358 100 7% 8% 


Union Large Volume 40 24 7% 11% 


Union Total 398 124   


Total  1,094 293   


 


Table 5 shows how the two designs compare by measure types within segments. Achieving 90/20 with FPC 
off would allow us to apply measure type level ratios to future programs without making exceptions to the 
application rule precedent established in the 2015 study. The segment-measure type-size design achieves 
90/20 precision with FPC off for each non-other measure type with more than 10 measures in the sample 
frame, at the cost of adding 85 additional measures to the study. The segment-size design does not control 
the number of sample points for each measure type but may achieve acceptable precisions for some of the 
major measure types within segments to allow for application. 
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Table 5: Sample size and anticipated precision by segment 


U
ti


li
ty


-P
ro


g
ra


m
 


Segment Measure Type 
Sample 
Frame 


(N) 


Segment-
Measure 


Type-Size 
Sample 


Size 
(n) 


Segment-
Measure 


Type-Size 
Anticipated 


Relative 
Precision  
@ 90% 


Confidence 
FPC 
On 


FPC 
Off 


En
br


id
ge


 C
IM


F 


Industrial 


Process 41 16 15% 19% 
System 
Maintenance 29 12 15% 19% 


Other Industrial 52 15 16% 19% 


Commercial 


Boilers 82 26 17% 20% 


Ventilation 41 17 15% 19% 


Other Commercial 94 22 19% 22% 


Multi-Family 


Boilers 168 30 18% 20% 


Ventilation 52 17 16% 19% 


Other MF 137 14 24% 25% 


Enbridge Total 696 169 6% 7% 


U
ni


on
 C


IM
F 


Agriculture 


New Build 13 9 18% 31% 


GH - Heating or 
Water System 


88 18 18% 20% 


GH -  Other 49 14 20% 23% 


Industrial 


Steam or Hot 
Water System 60 16 16% 19% 


HVAC 68 15 18% 20% 


Other Industrial 17 10 13% 20% 


Comm. & MF All 63 18 17% 20% 


Union CIMF Total 358 100 7% 8% 


Union Large Volume 40 24 7% 11% 


Union Total 398 124   


Total  1,094 293   
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2017 C&I PRESCRIPTIVE VERIFICATION – UNION INFRARED 


HEATING 


This report presents the results of the verification of the Infrared Heating Priority Measure Group from 


Union’s 2017 C&I Prescriptive Program. This report shows the results of the gross savings verification by 


measure category. It also shows the project-level gross realization rate for each sample point. This report 


does not provide an overall sample disposition, only the disposition relating to this measure category.  


1.1   VERIFICATION FINDINGS  


Based on the gross impact sample selection approach presented in Section 2.2.2 of the 2017 C&I 


Prescriptive Verification Work Plan (workplan), a sample of 27 projects yielded a natural gas savings gross 


realization rate of 102.67%. Table 1 below shows the verification results, including statistics for confidence 


interval (CI) and relative precision. 


TABLE 1:  VERIFICATION-BASED GROSS REALIZATION RATE 


Priority Measure 


Group 


Gross Verification 


Realization Rate 


90% Confidence Interval 


(+/-) 
Upper 


Bound 


Lower 


Bound 


Relative 


Precision 


Infrared Heating 102.67% 3% 106% 99% 3% 
 


The verification team reviewed Union’s tracking data extract to determine reported 2017 ex ante gross 


savings. The verification-based gross realization rate for the Infrared Heating Priority Measure Group was 


developed based on a combination of on-site verification (onsite) and telephone-supported engineering 


reviews (TSERs), consistent with the approach presented in Section 2.2.3 of the workplan.  


1.2   GROSS VERIFICATION SAMPLE 


The Infrared Heating Priority Measure Group represented a total of 8% of Union’s 2017 C&I Prescriptive 


program savings, on a gross CCM savings basis. Consistent with the sampling approach presented in 


Section 2.2.2 of the workplan, the verification team selected a total of 27 projects for gross verification 


purposes.  


Table 2 below presents a summary of the targeted versus achieved sample sizes for the Infrared Heating 


Priority Measure Group.  
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TABLE 2:  GROSS VERIFICATION SAMPLE – TARGET VS. ACTUAL 


Priority Measure 


Group 
Sub-Strata 


Percentage of 


Stratum CCM 


Savings/Strata 


Gross Sample 


Savings 


Gross 


Claimed 


CCM 


Savings 


Target 


Sample 


Achieved 


Sample 


Realization 


Rate 
Weight 


Infrared Heating Two-Stage 15% 416,492 8 7 100% 30% 


Infrared Heating Single-Stage 85% 2,277,449 19 20 104% 70% 


Total 27 27 102.67%1 100% 


1.3   GROSS IMPACT PARAMETER ESTIMATES 


1.3.1   Measure Overview2  


Natural gas-fired infrared (IR) heaters use radiant tube emitters or ceramic/steel emitters (high intensity) 


as the body by which to transmit infrared energy and heat. Gas is burned to heat the emitter, which 


radiates energy to the floor and other objects in the room. 


IR heaters heat more efficiently than conventional forced air systems, such as unit heaters, for several 


reasons. First, they directly heat the objects in the space through infrared radiant energy, including the 


floor slab, which then radiate heat back into the air space. Because the people in the room are directly 


being heated, comfort levels can be achieved at a lower air temperature than with forced hot air systems. 


Conventional systems heat the air flowing into the room but because heated air is less dense than the 


existing cool air, it rises to the ceiling and stratifies, gradually working its way down to the floor level. The 


floor slab and equipment act as heat sinks, causing the ceiling level to be much warmer than the floor 


area. The result is that a forced hot air system needs to work harder than the infrared heater to heat the 


same space and IR heaters produce a more uniform space temperature by heating the floor and objects 


first. 


Infrared heaters use smaller fans for the same rated capacity compared to a conventional system because 


conventional systems use fans to circulate the air through the space and infrared heaters use fans only to 


induce combustion draft.  


Infrared heaters are significantly more efficient than conventional forced hot air systems because of 


differences in the way heat is distributed and additional losses associated with the forced hot air systems 


as discussed above. According to a study by Agviro, an infrared heater will have an output at full load of 


                                                           
1  Sample weighted realization rate 


2  From OEB TRM v 2-0_20171227;  Page 237 of PDF 



http://www.rds.oeb.ca/HPECMWebDrawer/Record/595009/File/document
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85% of its conventional counterpart for the same space heating capacity. This is often referred to as the 


compensation factor. The 2012 ASHRAE handbook states that IR heaters produce savings of at least 15% 


based on a study performed by Buckley and Seel in 1988 that found savings to typically be between 15% 


and 20%. Although some manufacturers claim performance of IR heaters to be dependent on mounting 


height, ASHRAE has found IR heater savings to be independent of mounting height.  


There are three primary types of infrared heaters: single-stage, high intensity, and two-stage. The 


operation of all three types is essentially the same, but high intensity heaters utilize materials such as 


ceramics that can withstand higher operating temperatures, and two-stage heaters have controls to 


optimize performance at two levels of output. Because of their controls, two-stage heaters have better 


compensation factors then single-stage or high intensity heaters. 


Measure Savings 


The TRM savings value for this measure is a function of the technology type (single-stage, high intensity 


and two-stage) and the kBtu/hr of IR heater input capacity. The set of key measure parameters and savings 


coefficients from the TRM are shown below for both Retrofit and New Construction projects.  


FIGURE 1: KEY MEASURE PARAMETERS AND SAVINGS COEFFICIENTS FROM TRM – NEW CONSTRUCTION 
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FIGURE 2: KEY MEASURE PARAMETERS AND SAVINGS COEFFICIENTS FROM TRM – RETROFIT  


 


1.3.2   Verification Methodology  


For each sampled project, we verified that the infrared heaters were installed and operational. We also 


verified that each of the sampled projects met the TRM eligibility requirements and was in compliance 


with the restrictions described within the TRM. For the Infrared Heating measure group, the verification 


team collected data on the heater quantities, technology type (single-stage, high intensity, and two-


stage), project type (Retrofit or New Construction) and facility operating hours. The nameplate 


information for the IR heaters to verify rated IR heater capacity was planned to be collected for the 


onsites; however, we could not do so due to the high-bay installation of these heaters. In these cases, the 


onsite engineers reviewed quotes and invoices and, in a few cases, requested and obtained the 


manufacturer specification sheets to verify the installed heater capacities.  


The technology type, quantities, and type of project were used in conjunction with the measure-specific 


TRM savings value for each of the gross impact sample points in order to derive a project-specific verified 


gross savings value. We then rolled up the individual project-specific gross savings values to determine 


the measure realization rate. The team calculated the cumulative cubic meters (CCM) savings by 


multiplying the verified annual savings by the effective useful life for each measure for use in the rollup 


calculation. 
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Figure 3 below shows a comparison of the natural gas realization rates for every site. The gross realization 


rate results ranged from 75% to 134%, which resulted in an overall measure-level weighted realization 


rate of 102.67%. 


FIGURE 3: GROSS REALIZATION RATES 


  


1.4   GROSS VERIFICATION RESULTS 


Table 3 shows the sample type, ex ante claimed, and ex post verified CCM savings by project, accompanied 


by a verified gross realization rate.  
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TABLE 3:  SAVINGS BY PROJECT 


ItronID Sub-Strata Sample Type Claimed Gross 


CCM 


Verified Gross 


CCM 


Verified Gross 


Realization Rate 


UN115 Two-Stage onsite  16,703   16,703  100% 


UN1785 Two-Stage TSER  24,990   24,990  100% 


UN1372 Two-Stage onsite  39,984   39,984  100% 


UN157 Two-Stage TSER  49,980   49,980  100% 


UN1838 Two-Stage TSER  89,080   89,080  100% 


UN1271 Two-Stage onsite  91,630   91,630  100% 


UN1843 Two-Stage onsite  104,125   104,125  100% 


UN1855 Single-Stage TSER  16,082   16,082  100% 


UN1726 Single-Stage TSER  18,275   18,275  100% 


UN1689 Single-Stage onsite  18,275   20,825  114% 


UN1522 Single-Stage TSER  19,550   14,620  75% 


UN1483 Single-Stage onsite  19,550   16,660  85% 


UN1819 Single-Stage TSER  24,438   24,438  100% 


UN1884 Single-Stage TSER  29,240   29,240  100% 


UN1294 Single-Stage TSER  29,325   29,325  100% 


UN1719 Single-Stage onsite  54,740   54,740  100% 


UN1618 Single-Stage TSER  84,796   84,796  100% 


UN122 Single-Stage TSER  87,720   87,720  100% 


UN1261 Single-Stage TSER  87,720   87,720  100% 


UN1676 Single-Stage onsite  87,720   87,720  100% 


UN1388 Single-Stage TSER  100,659   100,659  100% 


UN1562 Single-Stage onsite  117,300   117,300  100% 


UN12 Single-Stage TSER  195,500   195,500  100% 


UN19 Single-Stage TSER  225,148   225,148  100% 


UN1295 Single-Stage TSER  233,920   233,920  100% 


UN1258 Single-Stage TSER  271,932   363,630  134% 


UN1314 Single-Stage TSER  555,560   555,560  100% 
 


Project-Specific Findings 


Project UN1689: During the onsite for this project, the verification engineer verified that this single-stage 


IR heater, as claimed, was actually a two-stage IR heater. Updating the technology type resulted in the 


application of the two-stage prescriptive savings value of 9.8 m3 per kBtu/hr of IR heater input capacity 


(as compared to the single-stage prescriptive savings value of 8.6 m3 per kBtu/hr of IR heater input 


capacity) and increased the savings by 14%, resulting in a realization rate of 114% for the project. 


Project UN1522: During the TSER for this project, the customer verified that this single-stage IR heater 


was a New Construction (NC) project versus a retrofit (RF), as was claimed in the tracking data. Updating 


the measure type resulted in the application of the NC prescriptive savings value of 8.6 m3 per kBtu/hr of 


IR heater input capacity (as compared to the RF prescriptive savings value of 11.5 m3 per kBtu/hr of IR 
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heater input capacity) and reduced the savings by 25%, resulting in a realization rate of 75% for the 


project. 


Project UN1483: During the onsite for this project, the verification engineer verified that this single-stage 


IR heater retrofit project, as claimed, was actually a two-stage NC project. Updating the project and 


technology type resulted in the application of the NC two-stage prescriptive savings value of 9.8 m3 per 


kBtu/hr of IR heater input capacity (as compared to the RF single-stage prescriptive savings value of 11.5 


m3 per kBtu/hr of IR heater input capacity) and reduced the savings by 15%, resulting in a realization rate 


of 85% for the project.  


Project UN1258: During the TSER for this project, the customer verified that this single-stage IR heater 


was an RF project versus a NC project, as was claimed in the tracking data. Updating the measure type 


resulted in the application of the RF prescriptive savings value of 11.5 m3 per kBtu/hr of IR heater input 


capacity (as compared to the NC prescriptive savings value of per 8.6 m3 per kBtu/hr of IR heater input 


capacity) and increased the savings by 34%, resulting in a realization rate of 134% for the project. 


1.5   ELECTRIC AND WATER SAVINGS 


The verification team did not collect any data pertaining to the electricity and water savings for this study.  


1.6   RECOMMENDATIONS 


Based on the results of this study, Itron does not recommend any additional primary data collection or 


changes to the TRM calculation for the Union Infrared Heating Priority Measure Group. We also do not 


recommend any changes to the measure baseline based on the findings from this study. 


 








  


 


Ontario Gas Evaluation Vendor Interview Guide 


This guide is to aide in interviewing vendors identified by participants/utilities as having worked with 
customers and having influence on customer decisions.   


Records identify appropriate vendor (firm) and the specific vendor (employee contact) for each project.  
Interviews with specific individual will be based on projects identified for that contact and participant 
response to vendor influence, not generic for firm in general. 


 
 
Instructions:  
Read bold text. [Do NOT read text in brackets.] Only read lists when instructed to do so.  
Never read “Don’t Know” and “Refused.”   
If applicable, review the Energy Advisor Survey for each project prior to administering this 
survey. 
 
PREP: 


1. Review the projects that reported this vendor as having an influence on equipment 
selection. 


2. Review program documentation and record what it considers the baseline efficiency 
level for the types of measures the referring customers installed. 


 


Interviewer Name: _______________________________________________________  


Vendor (Vendor) Name: ________________________________________________ 


Vendor Contact Name: __________________________________________________________ 


Contact Phone Number: ___________________________________________________ 


Contact Log:  


Call # Date Time Disposition (i.e.: Complete, Left 
Message) 


1    


2    


3    


4    


5    


6    


 


Customer-Project Info (for all projects identified as applicable):  


Measure ID Customer 
(Company) Name 


Type of Project 


   


   


   


   


   







 


 


 


Informed Respondent 
 
INF1. Hello, may I please speak with <contact>?   


Contact available ................................................................................. [Skip to Inf2] 1 
Contact currently unavailable......................................................... [Arrange call back] 2 
No contact ............................................................................................................... 3 


 


[If they ask how long it will take] It should take about 20 minutes.   


 
INF2. Hi, my name is ______ and I’m calling from DNV GL on behalf of the Enbridge and the 


Ontario Energy Board about the Enbridge Energy Conservation Programs.  I’d like to ask you 
a few questions about your interactions with Enbridge affect your sales of high efficiency 
equipment. 


Your responses will be kept confidential and only reported in the aggregate.   


 [IF NECESSARY] We are calling you specifically because when we spoke to several <utility> 
conservation program participants, they said your recommendations had a significant 
influence on their decisions to select energy efficiency equipment or services.  


 [IF NECESSARY] We have been contracted by Enbridge and the Ontario Energy Board to 
provide an independent estimate of how much effect the program had on the selection of 
high efficiency products and services, compared to how much customers would have 
installed anyway. This interview will contain questions to help us assess that objective. 


 [IF NECESSARY] We do not ask about any information that we think your customers would 
consider confidential or sensitive. You always have the option to refuse to answer a question 
if you are uncomfortable doing so. 


[IF NECESSARY] The answers you provide about your experiences with the program will help 
us provide advice and recommendations to improve the program for you and your customers. 


[IF NECESSARY] We obtained your contact information from the program tracking records. 


According to Enbridge’s records you were involved with the following energy efficiency 
improvements: 


  P1: <project_1> at <participant1> in <P1_city>:   


  P2: <project_2> at <participant2> in <P2_city>:   


  P3: <project_3> at <participant3> in <P3_city>:   


 Are you familiar with those projects? 


 


  Project_1 Project_2 Project_3  


1 Yes C1 C1 C1  


2 No INF5 INF5 INF5  


98 Don’t Know 


99 Refused 







 


 


 
INF5. Do you know who is likely to be familiar with these projects (for each project), or someone 


who may know who the right person to talk to is? 


  Project_1 Project_2 Project_3  


1 Contact name and 
information 


   INF6 if no projects where 
the respondent is an 
informed respondent for 
any project, else return to 
applicable question 


98  Don’t Know    


99 Refused    


 
INF6. Thank you very much for your time today.  Those are all the questions I have.   
 


Company Background 
 
 
C1.  What is your position or job title? 
 
 
C2.  What are your company’s main products and services?  
 


Record...................................................................................... 77 
[Don’t know] ............................................................................ -97 
[Refused] ................................................................................ -98 


 


Utility Involvement 
 
NOTE TO INTERVIEWER: For this section, if the vendor identifies more with the utility in general 
than the program, substitute utility name where the question indicates program. 
 
UI1. What kinds of interactions do you have with Enbridge? 
  [RECORD VERBATIM RESPONSE FIRST, THEN PROBE FOR SPECIFICS] 
 


[Record verbatim] ...................................................................... 77 
[Don’t know]  ........................................................................... -97 
[Refused]  ............................................................................... -98 
 
Specific Probes [READ ALL NOT ALREADY MENTIONED]: 
Formal training such as seminars or lunch & learns .......................... 1 
Consultation such as helping you compute energy/cost savings ......... 2 
Informal conversations/consultation ............................................... 3 
Education via website or marketing materials .................................. 4 
Receive direct customer/project referrals ........................................ 5 
 


UI2. How often do you include Enbridge rebates and/or ETools based business cases in project 
proposals? 


 
[Always] ..................................................................................... 5 
[Most of the time] ........................................................................ 4 
[Sometimes] ............................................................................... 3 
[Rarely] ...................................................................................... 2 
[Never] ...................................................................................... 1 
[Other, specific response] ........................................................... 77 
[Don’t know] ............................................................................ -97 







 


 


[Refused] ................................................................................ -98 
 
UI3.  Does Enbridge’s endorsement of energy-efficient products help you sell them? 
 


Yes ............................................................................................ 1 
No ............................................................................................. 2 
[Don’t know] ............................................................................ -97 
[Refused] ................................................................................ -98 


 
UI4.  On a 5 point scale, where 1 is ‘not helpful at all’ and 5 is ‘very helpful’, how helpful 


are Enbridge’s endorsements and rebates in selling energy efficient products?  
 


[1, Not at all helpful] .................................................................... 1 
[2] ............................................................................................. 2 
[3] ............................................................................................. 3 
[4] ............................................................................................. 4 
[5, Very helpful] .......................................................................... 5 
[Don’t know] ............................................................................ -97 
[Refused] ................................................................................ -98 
 
 


High Efficiency Recommendations 
 
R1. What influences your equipment recommendations?  


 
[RECORD VERBATIM RESPONSE FIRST, THEN PROBE FOR SPECIFICS] 


 
[Record verbatim] .............................................................................. 77 
[Don’t know]  ................................................................................... -97 
[Refused]  ........................................................................................ -98 
 
Specific Probes [READ ALL NOT ALREADY MENTIONED]: 
Available stock ..................................................................................... 1 
Utility promotions and/or incentives ....................................................... 2 
Manufacturer promotions and/or discounts .............................................. 3 
Utility recommendations/training/information .......................................... 4 
Initial cost ........................................................................................... 5 
Total lifetime costs/ROI ......................................................................... 6 
Customer’s specific needs/wants ....... 8 [PROBE FOR HOW THEY DETERMINE] 


 
[SKIP TO R4 IF VENDOR ONLY DID BINARY MEASURES] 







 


 


R2. [IF PROGRAM BASELINE EFFICIENCY IS KNOWN] How often do you recommend 
systems/solutions that are less than or equal to <program baseline efficiency>?  
 
[IF PROGRAM BASELINE EFFICIENCY IS UNKNOWN] How often do you recommend 
systems/solutions that are the minimum efficiency required by building codes?  
 
R2a. [TRY TO GET A PERCENT OF TIME]  ___% 


  
 R2b. [IF THEY CANNOT SAY PERCENT, LET THEM USE SCALE BELOW] 


 
[Always] ..................................................................................... 5 
[Most of the time] ........................................................................ 4 
[Sometimes] ............................................................................... 3 
[Rarely] ...................................................................................... 2 
[Never] ...................................................................................... 1 
[Other, specific response] ........................................................... 77 
[Don’t know] ............................................................................ -97 
[Refused] ................................................................................ -98 


 


R3a. [ASK IF R2A ANSWERED] So, to confirm, that means you recommend a higher efficiency 
level about <100% - R2A> of the time? 


[Yes] .......................................................................................... 1 
[No] ................................ 2 [REPEAT R2 AND R3 FOR CONSISTENCY] 
[Don’t know] ............................................................................ -97 
[Refused] ................................................................................ -98 


 
R3B. [ASK IF R2B ANSWERED, FILL IN BLANK BASED ON OPPOSITE OF R2B: 


R2B Value for R3B 
Always   Never 
Most of the time   Rarely 
Sometimes   Sometimes 
Rarely   Usually 
Never   Always ] 


So, to confirm, that means you <BLANK> recommend a higher efficiency level? 


[Yes] .......................................................................................... 1 
[No] ................................ 2 [REPEAT R2 AND R3 FOR CONSISTENCY] 
[Don’t know] ............................................................................ -97 
[Refused] ................................................................................ -98 


 


[SKIP TO PROJECT SPECIFIC RECOMMENDATIONS IF VENDOR DOES NO BINARY MEASURES] 







 


 


R4a. How often do you recommend <binary measure> in situations where it is relevant? 


R4a. [TRY TO GET A PERCENT OF TIME]  ___% 
  
 R4b. [IF THEY CANNOT SAY PERCENT, LET THEM USE SCALE BELOW] 


 
[Always] ..................................................................................... 5 
[Most of the time] ........................................................................ 4 
[Sometimes] ............................................................................... 3 
[Rarely] ...................................................................................... 2 
[Never] ...................................................................................... 1 
[Other, specific response] ........................................................... 77 
[Don’t know] ............................................................................ -97 
[Refused] ................................................................................ -98 


 


 


  







 


 


Project Specific Recommendations 
 


Now I want to talk about those specific projects I mentioned earlier. 


[START LOOP, ITERATE P1 EACH TIME THROUGH] 


The <first, second, third,…> project is <project_1> at <participant1> in <P1_city> 


PS1a_P1. <IF REPLACEMENT> For this project, was keeping the existing equipment in 
service a viable option? 


 
[Yes,] .............................................................................. 1 
[No] ................................................................................ 2 
[Don’t know] ................................................................. -97 
[Refused] ..................................................................... -98 
 


PS1b_P1. <IF PS1a =YES> About how much longer could the replaced equipment have 
remained in service? 


 
 


PS1c_P1. <IF PS1a =YES> Did Enbridge have any effect on your recommendation to 
replace the system rather than repair or maintain it? This could be because of 
your ongoing relationship with Enbridge, specific information or training you 
received, or any rebates or promotions. 


 
[Yes,] .............................................................................. 1 
[No] ................................................................................ 2 
[Don’t know] ................................................................. -97 
[Refused] ..................................................................... -98 
 


 


PS2a_P1. [non-binary] For this project, did Enbridge have any effect on the specific 
<measure configuration> you recommended? This could be because of your 
ongoing relationship with Enbridge, specific information or training you received, 
or any rebates or promotions. 


 
[Yes, a lot]....................................................................... 1 
[Yes, a little] .................................................................... 2 
[None at all] ................................................ 3 [PS2C_P1_O] 
[Don’t know] ................................................................. -97 
[Refused] ..................................................................... -98 
 


PS2b_P1. [binary] For this project, without Enbridge would you have recommended a 
<Project>? This could be because of your ongoing relationship with Enbridge, 
specific information or training you received, or any rebates or promotions. 


[Yes,] .............................................................................. 1 
[No] ................................................................................ 2 
[Don’t know] ................................................................. -97 
[Refused] ..................................................................... -98 
 


 
PS2_P1_O. Why do you say that? [RECORD VERBATIM] 
 
PS2b_P1_O. What would you have recommended instead? [RECORD VERBATIM] 
 







 


 


[IF (R1=2 or R1=4) AND PS2_P1=3] 
PS2c_P1_O. Can I check something? You said early on that Enbridge has some effect on 


what you generally recommend, but that for this particular project, it didn’t 
change what you recommended. Was there something unusual about this 
project? 


[RECORD VERBATIM] ... 1 [GOTO NEXT PROJECT, START LOOP] 
[Don’t know] ............ -97 [GOTO NEXT PROJECT, START LOOP] 
[Refused] ................ -98 [GOTO NEXT PROJECT, START LOOP] 


 
 
 
[IF MEASURE IS NON-BINARY, ASK PS3 
IF MEASURE IS BINARY, ASK PS5] 
 
PS3_P1. This project was <P1_Efficient project descr>. The baseline efficiency for this 


type of project is <P1_Baseline project descr>. If Enbridge had not been 
involved, what efficiency level would you have recommended? 


 
 [IF NECESSARY: Where on a scale of <P1_Efficient project descr> and < 


P1_Baseline project descr>, inclusive, do you think you would have 
recommended for this project?] 


 
PS3a_P1. [RECORD VERBATIM, THEN POSTCODE PS2b_P1] 


 
[RECORD VERBATIM] ........................................................ 1 
[Don’t know] ................................................................. -97 
[Refused] ..................................................................... -98 


 
PS3b_P1. [POST CODE] 
 


[baseline or lower] ............................................................ 1 
[program efficiency] .......................................................... 2 
[somewhere in between] ................................................... 3 
[Don’t know] ................................................................. -97 
[Refused] ..................................................................... -98 


 
[if PS1_P1=1or2 AND PS2b_P1 =2] 
PS3c_P1. I’d like to check on something… You said the program affected what you 


recommended, but not the efficiency level. Did I get that right? 
[Yes] .......................................................................................... 1 
[No] ........................................................................................... 2 
[Don’t know] ............................................................................ -97 
[Refused] ................................................................................ -98 


 
[if PS3_P1 =1] 
PS3_P1_O. Why do you say that? [RECORD VERBATIM] 
 
[IF RIGHT-SIZED EQUIPMENT POTENTIAL IN SAVINGS CLAIM] 
 
PS4a_P1. For this project, did you recommend a smaller system than what was replaced? 


[Yes,] .............................................................................. 1 
[No] ................................................................................ 2 
[Don’t know] ................................................................. -97 
[Refused] ..................................................................... -98 


 
 







 


 


[IF PS4a_P1=YES] 
PS4b_P1.Did Enbridge influence that recommendation? [if necessary: This could be 


because of your ongoing relationship with Enbridge, specific information or 
training you received, or any rebates or promotions.] 


 
[Yes,] .............................................................................. 1 
[No] ................................................................................ 2 
[Don’t know] ................................................................. -97 
[Refused] ..................................................................... -98 
 


[IF NOT RIGHT-SIZED EQUIPMENT AND THEY COULD HAVE DONE LESS OF MEASURE AND MORE = MORE 
SAVINGS] 


PS5a_P1.  For this project, did Enbridge have any effect on the amount of [Measure] you 
recommended? 


 
[Yes,] .............................................................................. 1 
[No] ................................................................................ 2 
[Don’t know] ................................................................. -97 
[Refused] ..................................................................... -98 


PS5b_P1.  [if P5b1 =yes] the Customer installed [Amount]. How much would you have 
recommended without Enbridge’s influence? 


 
 
 


[END LOOP] 


 


Thank and End 
 
Those are all the questions I have for you today.  Thank you for your time and cooperation. 





		Informed Respondent

		Company Background

		Utility Involvement

		High Efficiency Recommendations

		Project Specific Recommendations

		Thank and End
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1 OVERVIEW 
This document has been prepared for the Ontario Energy Board (OEB) and provides the scope of work for 
the Custom Program Savings Verification (CPSV) of Enbridge Gas Distribution Inc.’s (Enbridge) and Union 
Gas Limited’s (Union) natural gas demand-side management (DSM) programs delivered in 2017 and 2018. 
The study will produce verified savings ratios and verified gross savings totals. Projects included are shown 
in Table 1. 


Table 1. CPSV by program 
 


*Custom Market-Rate Multi-Residential (Multi-family) projects are included as a part of this program. 


1.1 Evaluation Objectives 
The overall objectives of this project are to: 


• Develop accurate verified gross savings for each of Enbridge custom commercial, industrial, and multi-
residential (including low-income) programs carried out in 2017 and 2018, with disaggregated rates for 
each of the major program components within these  


• Develop appropriate free-ridership rates for each of Enbridge custom commercial and industrial 
programs carried out in 2018, with disaggregated rates within these groups.  


• Develop accurate verified gross savings for each of Union custom commercial, industrial, multi-
residential (including low-income), and large volume programs carried out in 2017 and 2018, with 
disaggregated rates for each of the major program components within these groupings (for example 
differentiated by segment/technology type and to be determined in consultation with the EC, OEB staff 
and EAC at the commencement of the study). 


• Develop appropriate free-ridership rates for Union custom commercial, industrial and large volume 
programs carried out in 2018. 


• Establish and maintain transparency throughout the project 
• Follow industry best practices 


1.2 Evaluation Approach 
The methodology selected for the CPSV study consists of engineer reviews of gross savings. Reviews of 
complex projects will include on-site verification and data collection, while less complex projects will be 
verified with Telephone Supported Engineering Reviews (TSERs).  


The methodology selected for the NTG evaluation will rely on end-user self-report surveys and interviews. 
The end user self-reports will be supplemented by project-specific interviews with vendors to capture 
indirect effects of the program on end-user decision making. Surveys and interviews will be collected from 


Program 
2017-2018 2018 


CPSV NTG 


Union Custom 
Large Volume   


Commercial & Industrial*   


Low Income Multi-Family   


Enbridge Custom 
Commercial*   


Industrial   


Low Income Multi-Residential   
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the most recent (2018) program year in order to create NTG factors that will be most meaningful for future 
years. 


1.3 Deliverables  
This study will result in two final deliverables:  


• 2017 & 2018 Custom Gross Savings Verification Summary Report  
• Custom Net-to-Gross Ratio Report (based on surveys of 2018 program year participants) 


Interim deliverables will include: 


• Workplan (including sampling plan) 
• Presentation of workplan (during project kickoff) 
• Advance letter 
• Site verification reports (including functioning calculators) 
• Free Ridership Methodology Report 
• Comment matrices for comments received on the workplan, survey instruments, NTG methods and final 


report. 
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1.4 Key Concepts and Terms 
This section defines several key concepts that will be used throughout this work plan, using the definitions 
from the Ontario DSM Guidelines for spillover and free rider.  


Glossary of Terms and Key Concepts 


Action 


A DSM measure that generates savings through optimization, 
maintenance or repair of existing systems. Actions (vs. equipment) were 
categorized for the populations of measures based on tracking database 
information provided by the utilities for sample design. 


Adjustment factor  
The adjustment factors are ratios of savings that allow evaluation findings 
from a sample of projects to be applied to and “adjust” the population of 
program savings. Realization rates, and ratios are other common terms. 


Baseline, base case Energy use / equipment in place if the program measure had not been 
done 


Building envelope Exterior surfaces (e.g., walls, windows, roof, and floor) of a building that 
separate the conditioned space from the outdoors.  


Capacity expansion (CE) Measure that allows customer to increase production/productivity 


CCM Cumulative Cubic meters (cumulative m3) 


Code Measure required by regulations for safety, environmental, or other 
reasons 


C&I Commercial and Industrial 
Custom Program Savings 
Verification (CPSV) 


Activities related to the collection, analysis, and reporting of data for 
purposes of measuring gross custom program impacts.  


Customer - Enbridge 


Unique customers can be identified based on the Con_acc_num and the 
contact information provided by Enbridge. A customer may have multiple 
site addresses, decision makers, Con_acc_nums, and utilities. Customers 
can only be identified for records for which we received contact 
information (ie records associated with con_acc_num that have measures 
in the sample or backup sample).  


Customer - Union 


Unique customers can be identified based on the AIMS ID and the contact 
information provided by Union. A customer may have multiple site 
addresses, decision makers, AIMS IDs, and utilities. Customers can only 
be identified for records for which we received contact information (ie 
records associated with AIMS ID that have measures in the sample or 
backup sample).. 


Customer Incentive 
An incentive is a transfer payment from the utility to participants of a 
DSM program. Incentives can be paid to customers, vendors or other 
parties as part of a DSM program.  


Demand side management 
(DSM) 


Modification of perceived customer demand for a product through various 
methods such as financial incentives, education, and other programs 


Early replacement (ER) Measure that replaces a piece of equipment that is not past EUL and in 
good operating condition 


Domain Grouping of like projects. A domain may be defined as projects within a 
specific sector or a category of measure types, end uses or other. 


Dual Baseline 
Savings calculation approach which addresses or combines the savings 
associated with early replacement and the savings after the early 
replacement period. 


Early replacement Period 
(ER Period) 


Years that the existing equipment would have continued to be in use. This 
is the same as RUL. 


Energy Advisors 


Energy Advisors are utility and/or program staff who provide information 
to customers about energy saving opportunities and program 
participation, this term includes, but is not limited to, Enbridge’s Energy 
Solutions Consultants and Union’s Account Managers 
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Estimated useful life (EUL) Typically, the median number of years that the measure will remain in 
service 


Ex ante Program claimed or reported inputs, assumptions, savings, etc. 


Ex post 
Program inputs, assumptions, savings, etc. which are verified after the 
claimed savings are finalized. Does not include assessment of program 
influence. Synonym for verified gross savings. 


Gross savings 
Gross savings are changes in energy consumption and/or demand directly 
caused by program-related actions by participants regardless of reasons 
for participation (savings relative to baseline, defined above) 


In situ Existing measure, conditions, and settings 


Incremental cost 


The difference in purchase price (and any differences in related 
installation, implementation costs), at the time of purchase, between the 
efficient measure and the base case measure. In some early retirements 
and retrofits, the full cost of the efficient technology is the incremental 
cost.  


In-depth interviews (IDI) 


Structured technical interviews administered by evaluation engineers and 
market researchers either in person or more frequently, over the phone, 
IDIs offer more flexibility than CATIs and are best leveraged for complex 
projects and topics. 


Industry standard practice 
(ISP) Common measure implemented within the industry 


Input assumptions Assumptions such as operating characteristics and associated units of 
resource savings for DSM technologies and measures 


Lifetime cumulative savings 
Total natural gas savings (CCM) over the life of a DSM measure. Can be 
claimed, gross, or net. Sometimes referred to as just “cumulative” or 
“lifetime.”  


Maintenance (Maint.) Repair or maintain, restore to prior efficiency 


Measure – Enbridge 
Measures are identified in the tracking data as a unique combination of 
project code, project sub code, and ESM project ID. Multiple measures 
may belong to the same project.  


Measure – Union 
Measure refers to a project # in the tracking data. When referring to 
Union programs, measure and project are used interchangeably as there 
is one level provided in the tracking data.  


Measurement and 
Verification (M&V) 


Verification of savings using methods not including attribution/free-
ridership assessment. 


MF Multifamily (multi-residential).  


New construction (NC) New buildings or spaces 
Non-early replacement 
period (non-ER period) Years after the ER period up to the EUL 


Normal replacement (NR) Measure that replaces a piece of equipment that is past EUL and in good 
operating condition 


Persistence The extent to which a DSM measure remains installed, and performing as 
originally predicted, in relation to its EUL 


Program evaluation 
Activities related to the collection, analysis, and reporting of data for 
purposes of measuring program impacts from past, existing, or potential 
program impacts 


Project - Enbridge 
Projects are identified in the tracking data based on the project code. A 
project may have multiple measures as indicated by sub-codes in the 
current data tracking system.  


Project – Union 
Projects are identified in the tracking data based on project # or project 
ID. When referring to Union programs, measure and project may be used 
interchangeably as there is one level provided in the tracking data. 


Remaining useful life (RUL) The number of years that the existing equipment would have remained in 
service. This is the same as ER Period. 
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Realization Rate 
A combination of adjustment factors, which represents ratios between 
two savings values. For example, the final realization rate is the ratio 
between evaluated savings and program claimed savings. 


Replace on burnout (ROB) Measure that replaces a failed or failing piece of equipment 


Retrofit add-on (REA) Measure reduces energy use through modification of an existing piece of 
equipment  


Site 


Sites are identified based on unique site addresses provided by Union and 
Enbridge through the contact information data request. A site may have 
multiple units of analysis, measures, and projects. Sites can be identified 
by the evaluation only for records for which we receive contact 
information – ie records associated with con_acc_num (EGD) or AIMS ID 
(Union) that have projects in the sample or backup sample.  


System optimization (OPT) Improve system or system settings to exceed prior efficiency 


TSER Telephone Supported Engineering Review 


Unit of Analysis – Enbridge The level at which the data are analyzed, which in 2017/18 will likely be a 
“measure” or sub-project level for Enbridge 


Unit of Analysis - Union 
The level at which the data are analyzed, which in 2017/18 will likely be a 
project for Union as Union did not have a sub-project level in their 
2017/18 data. 


Vendors Program trade allies, business partners, contractors and suppliers who 
work with program participants to implement energy saving measures 
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1.5 Description of Included Programs 
The programs included in the evaluation include portions of the utilities’ resource acquisition, low income 
and large volume portfolios. 


1.5.1 Low Income Multi Residential Affordable Housing (Enbridge)  
Low-Income Multi-Family Offering (Union) 


The programs offer multi-family low income housing customers with incentives to encourage energy efficient 
upgrades and funding for energy audits. The programs also provide technical services, benchmarking, and 
education for housing providers, building operators and tenants about their building’s energy usage and 
ways to achieve energy efficiency. Eligible measures differ in the two programs. Together the programs 
include boilers, ventilation systems, building envelope, window upgrades, and heat reflector panels. 


The target markets for both programs are social and assisted housing providers who own and operate Part 3 
buildings and private multi-residential building owners that provide housing to low income households. In 
addition, shelters and supportive housing are also eligible. 


In this Scope of Work we refer to these programs collectively as Low Income Multi-Family (LI MF). 


Custom projects implemented as part of these programs and claimed in 2017 & 2018 are included in the 
CPSV portion of the study. 


The Free Ridership evaluation portion will not look at projects implemented as part of these programs. 


1.5.2 Large Volume (Union) 
Union encourages the adoption of energy efficient equipment, technologies, and actions through direct 
customer interaction via its Large Volume program. The Large Volume program in 2017 & 2018 was 
applicable to customers in Rate T2/Rate 100. 


The program uses a direct access budget mechanism for the customer incentive budget process. This 
mechanism grants each customer direct access to the customer incentive budget they pay in rates. 
Customers must use these funds to identify and implement energy efficiency projects, or lose the funds 
which will consequently become available for use by other customers in the same rate class. This “use it or 
lose it” approach ensures each customer has first access to the amount of incentive budget funded by their 
rates. The Large Volume program is the only “direct access” program offered in Ontario.  


Custom projects implemented as part of this program and claimed in 2017 & 2018 are included in the CPSV 
study.  


The Free Ridership evaluation portion will look at projects implemented as part of the 2018 program year. 


1.5.3 Commercial and Industrial Custom Program (Enbridge & Union) 
Custom programs for commercial and industrial customers have been designed to encourage commercial 
and industrial customers to reduce their energy consumption by providing customer-specific energy 
efficiency and conservation solutions. The custom programs provide financial incentives, technical expertise, 
and guidance with respect to energy related decision making and business justification, including helping 
customers to prioritize energy efficiency projects against their own internal competing factors and 
demonstrate the competitive advantage customers can gain through efficiency upgrades. These custom 
programs differ from the prescriptive programs as they provide tailored services and varying financial 
incentives based on overall natural gas savings realized by the customer to address customer-specific needs. 
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Custom program performance is measured in cumulative gas savings (CCM), also known as total lifetime 
savings.  


Enbridge’s 2017 Draft Annual Report describes the goal of the Commercial Custom offer as to “promote 
energy efficiency and to reduce natural gas use through the capture of energy efficiency opportunities in 
commercial buildings, including retrofits of building components and upgrades at the time of replacement. 
The objective is to provide technical support, business support services, and financial incentives to help 
customers meet energy efficiency and budgetary goals.” 


Enbridge’s 2017 Draft Annual Report describes the goal of the Industrial Custom offer as “designed to 
capture cost-effective energy savings within the industrial sector by delivering customized energy solutions, 
including providing technical and financial support to customers. Industrial ESCs focus on assisting 
customers with the adoption of energy efficient technologies by overcoming financial, knowledge or technical 
barriers. This offer provides engineering technical support, business support services, and financial 
incentives to help customers meet production, energy efficiency, and budgetary needs.” 


Union Custom C&I program focuses on advancing customer energy efficiency and productivity by providing a 
mix of custom incentives, education and awareness to C&I customers across all segments. The objective of 
the Custom offering is to generate long‐term and cost effective energy savings for Union’s customers. 


The Union Custom program covers opportunities where energy savings are linked to unique building 
specifications, design concepts, processes and new technologies that are outside the scope of prescriptive 
and quasi‐prescriptive measures. The program and incentives are targeted directly to the end user, while 
trade allies involved in the design, engineering and consulting communities assist to expand the message of 
energy efficiency. 


A subset of the projects in these programs is part of the multi-family or multi-residential segment. In this 
scope of work we refer to these projects as Market-Rate Multi-family (MR MF) in order to distinguish them 
from the low income multi-family (LI MF).1 


Custom projects implemented as part of these programs and claimed in 2017 & 2018 are included in the 
CPSV study.  


The Free Ridership evaluation portion will look at projects implemented as part of the 2018 programs. 


1.6 Methodology 
The overall methodology combines the efforts of the CPSV and the NTG analysis into a single adjustment 
factor, called the net savings realization rate (Net RR), that can be applied to the reported savings data (or 
tracked savings) to produce the verified net savings. Figure 1 shows how the gross RR is applied to the 
tracking savings to produce the verified gross savings. The figure also shows the net-to-gross is multiplied 
times the gross RR to calculate the net RR. The net-to-gross ratio is a function of the free ridership rate 
developed in the free ridership portion of the study and the participant spillover rate, which is not being 
evaluated in this evaluation, but will be included in the net-to-gross ratio. 


 
1 Previous rounds of CPSV have included Low Income Multi-family custom projects in the evaluation, though they were not included in the scope for 


2016 CPSV. For clarity, we will continue to use the Market Rate Multi-family term throughout this scope and project.  
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Figure 1. Ratios used to estimate verified and net savings 
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At its heart, the analysis is built on two unique adjustment factors, which ultimately combine to produce the 
net RR. The two unique factors are: 


• Gross Realization Rate. This is the ratio of the verified gross savings to the tracking estimate of gross 
savings for installed measures. The engineering verification factor includes corrections to the numbers of 
units installed, changes in operating hours, changes in operating levels, etc.  


• Attribution factors. These factors (which include FR and spillover) are used to determine the 
proportion of the verified gross savings attributable to the program. The attribution factors are 
determined from the participant’s responses to a battery of survey questions designed to determine how 
influential the program was in the decision to install a particular measure.  


The next sections describe the process used to develop the RR in greater detail. They also describe the 
process for expanding the results of the sample to the population, and the methodology for adjustment 
factors. 


1.6.1 Realization Rate 
The GRR is developed through data collected during the CPSV effort, which will verify program-achieved 
gross savings for measures at a sample of sites 


For an individual measure: 







 


 


DNV GL Energy Insights USA, Inc.  Page 11 


 


• The engineering verification factor is derived from the data collected during the participant survey data 
collection for TSER projects and through the on-site visits for other projects. Differences between the 
reported measure and the measure installed at the facility are accounted for here. The engineering 
adjustment factor is the ratio of the evaluator-verified savings to the program-reported savings. 


The majority of the CPSV process involves determining the evaluator-verified savings estimate for each 
measure. The measure-level results are then combined using weights from the sample design to an overall 
adjustment factor. 


To get the evaluation-verified savings for each evaluated measure, the CPSV effort will verify savings based 
on the applicable baseline(s) and measure life based on the best available information. The formula for 
estimating measure level verified savings is shown here: 


DNV GL will use a dual baseline approach for estimating energy savings. Figure 2 shows how we will 
assemble the verified savings for each measure. 


Notation: 


VGSS  = Verified Gross Savings based on Standard (ISP or code) efficiency equipment baseline 
(annual) 


VGSE  = Verified Gross Savings based on pre-existing equipment baseline (annual) 


VGSL  = Verified Gross Lifetime Savings  


Y0 = Year of measure implementation 


YV.EUL  = Verified Estimated Useful Life (Years) of installed efficient equipment 


YV.RUL  = Verified Remaining Useful Life (Years) of replaced equipment2 


 
Figure 2. Verified lifetime savings for a measure using dual baseline approach 
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2 RUL of existing equipment is also applicable as defining the estimated useful life for some retrofit add-on measures 
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Equation 1.  𝑽𝑽𝑽𝑽𝑽𝑽𝑳𝑳 =  𝑽𝑽𝑽𝑽𝑽𝑽𝑬𝑬 ×  𝒀𝒀𝑽𝑽.𝑹𝑹𝑹𝑹𝑳𝑳+ 𝑽𝑽𝑽𝑽𝑽𝑽𝑽𝑽 ×  𝒀𝒀𝑽𝑽.𝑬𝑬𝑹𝑹𝑳𝑳 


The verified lifetime savings are calculated as the difference in energy usage of the incentivized measure 
and the energy use of the in-situ measure for the remaining useful life of the in-situ measure plus the 
verified savings based on the standard (ISP or code) baseline measure for the rest of the (verified) life of 
the new measure. 


1.6.2 NTG Ratio 
The NTG ratio is developed primarily through the data collected from participant and vendor interviews. Data 
from the engineering verification will also inform the NTG ratio for some sites.  


The two components of the NTG Ratio are the free ridership and the spillover rates. 


• Free ridership (FR) represents the program’s influence on the participant’s decision to install the 
measure that received an incentive through the program. 


• Spillover represents the program-influenced measures that were installed at the facility as a result of 
their experience with the original measure. Spillover measures do not receive an incentive. Spillover will 
not be directly studied in this project, instead spillover rates from the 2015 study will be combined with 
the FR rates from this study to calculate NTG for the programs. 


The generalized FR method is a combination of three factors related to efficiency, quantity and timing. All 
three attribution factors are based on responses to the attribution questions in the FR survey. The following 
is a brief description of each factor: 


• Efficiency attribution, AE, measures the effect the program had on the efficiency of the equipment 
installed. The efficiency attribution measures the proportion of savings attributable to the program for 
increasing the efficiency of the equipment above what would have been installed otherwise.  


• Quantity attribution, AQ, measures the effect the program had on the size or amount of the 
equipment installed. The quantity attribution measures the proportion of savings attributable to the 
program for increasing or decreasing the quantity of equipment above or below what would have been 
installed otherwise. 


• Timing attribution, AT, measures the effect the program had on when the equipment was installed. In 
the LCNS (Life Cycle Net Savings) approach the timing attribution is a function of:  


- Acceleration Period, Ya, which corresponds to the number of years between when the equipment 
was actually installed and when it would have been installed in the absence of the program  


- Acceleration Period Gas Savings (VGSE), which are estimated versus the pre-existing equipment 
configuration rather than versus standard efficiency on the market or code. In the 2016 CPSV early 
replacement projects with a different standard efficiency baseline from the pre-existing baseline only 
occurred in less than five percent of projects. For sites in the CPSV sample both components will be 
known. For sites in the NTG-only sample, DNV GL will estimate the pre-existing baseline savings 
using data providing in project documentation and in the customer interview. For rare cases (we 
anticipate no more than two) where not enough information is available, DNV GL will use a pre-
agreed upon default multiplier to estimate these savings. 


Some measures in the programs include multiple features that contribute to overall efficiency that can be 
asked about with more specificity than the general formula. Our initial list of measures includes Boilers, 
Greenhouses and pipe insulation. For these measures and others where feasible, DNV GL will include custom 
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efficiency and quantity questions tailored to the measure. The non-acceleration portion of net savings for 
these measures will be recalculated based on customer responses using the calculator for the project 
provided by the utilities. 


All measure-level survey responses are analyzed using a custom software program that objectively 
determines the FR components and overall rate (see Appendix C and Appendix A  for details on the scoring 
algorithms used) The program includes quality control checks at multiple points in the process. DNV GL has 
also established a number of metrics that allow us to identify “questionable” results for further investigation 
and possible correction (details provided in Appendix A ). The output of the software program is the source 
data for the expansion process.  


1.6.3 Sample Expansion 
Samples are a necessary part of program evaluation. Sampling reduces costs and customer burden. 
Nonresponse, whether due to a lack of desire to respond, or because the person that should respond cannot, 
means that evaluating the entire population usually cannot be done. Any time we evaluate a sample of 
savings from a program, we must expand the sample results to the population. Expanding the results to the 
population produces results that are representative of the population rather than the sample. Expansion is a 
key part of calculating important program metrics such as total verified gross savings. More detail on sample 
expansion is provided in Appendix A . 


Expansion is done using weights that are determined based on the sample design. The weight is a numeric 
quantity associated with each responding unit and conceptually represents the amount of the target 
population the responding unit represents during the analysis. The sample weight is some function of the 
total number of units in the sample frame. In both the CPSV and FR portions of the study, the sample 
weight will be built from the inverse probability of selection, incorporating additional adjustment factors to 
account for nonresponse and coverage errors (such as a lack of completes in a specific sampling stratum).  


Notation: 


Nx = number of units of analysis in stratum X 


nx = number of completed sample units of analysis in stratum X  


The weight Wx is calculated as 


Wx = Nx / nx 


The method used to develop the verified savings will not affect the weight. In the CPSV, each level of rigour 
is measuring the same thing (verified savings), only varying in their level of detail. In this case, we are 
looking at energy savings with reliable, valid methods that avoid systematic bias, but with additional 
magnification on the largest, most variable projects. It is similar to measuring a length using millimetres or 
eighths of an inch. Both provide accurate measurements of length, but the millimetre measurement is more 
precise. In terms of expansion, both measurements would get equal weights (once put into comparable 
units, of course). 


DNV GL uses the ratio estimation method to expand our results to the population. The energy saving 
estimates (tracking savings, installed savings, or verified savings) of the sampled units (measures, projects, 
sites) are present in both the numerator and the denominator of the ratios. When combined with the sample 
weights, the ratio estimation method produces unbiased, savings weighted adjustment factors.  
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The ratio estimator calculated for the gross realization rate is a weighted sum of verified gross savings 
divided by the weighted sum of tracking gross savings. For the Free ridership rate the ratio estimator is a 
weighted sum of net savings divided by the weighted sum of tracking gross savings 


The mathematics of ratio estimation and an example calculation can be found in Appendix C. 
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2 SUMMARY OF STEPS 
The DNV GL team has divided the project into six discrete functional steps:  


1. Project Kickoff 


2. Sample Design 


3. Data Collection 


4. Data Analysis 


5. Reporting 


6. Project Management 


These steps are discussed in greater detail in the next sections of the plan. 


We will complete a project kickoff meeting and sample design as part of the planning phase, which will 
inform the final version of this document. We will next request the contact information and necessary 
documentation to proceed to the participant data collection phase. We will calculate the verified savings 
estimates for each program and for domains within programs where there is sufficient sample to provide 
estimates. These estimates will be provided in the final evaluation report.  


2.1 Step 1: Project Kickoff 
DNV GL will hosted a project kickoff with OEB and EAC following contract award. Discussion at the kickoff 
and written comments provided by EAC members will inform updates to this workplan.  


2.2 Step 2: Sample Design 
At the kickoff meeting, DNV GL plans to engage the OEB and EAC in an up-front discussion of the options for 
sample design and reporting categories. Based on this discussion, we plan to complete a draft sample design 
that will be provided to the EAC for review. The key guiding principles for the sample design approach that 
we plan to discuss with the EAC include: 


1. Independent gross and net sample designs.  


- The analysis approach will need to address more net sampled measures without gross than with no 
matter the sample design, limiting the cost savings of a nested approach. The gross sample includes 
projects from 2017 and 2018, while the net sample design includes only 2018. Based on previous 
work we anticipate overlap in a nested sample to be roughly ~75/200.  


- Independent sample designs allow us to provide different stratification options to the EAC for the 
gross and net samples. This should increase the precision of both studies without increasing sample 
sizes due to a combined sampling stratification. For example, not nesting the design means that the 
gross sample design does not need to be stratified by year, halving the number of strata needed.  


- A more straightforward sample design for each study will be easier for stakeholders to understand 
and use, while also reducing complexity for data collection recruiting. 


2. Sample based on categories found in utility tracking databases or simple aggregations thereof. We 
will work with the EAC to define strata and reporting domains that are meaningful to the results, 
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while making mapping of those strata and reporting domains to the utility datasets as seamless as 
possible. 


3. In order to limit sample sizes for CPSV sample, we will sample the combined 2017 and 2018 period 
without using “year” as a stratification variable. We will design the sample, including stratification 
and size cut points based on as much data as is available prior to kickoff. After the kickoff meeting 
we will finalize the design and perform a first round of sample selection to select sample proportional 
to the amount of data we currently have, reserving the balance of sample points to be selected once 
the complete 2018 program year data is integrated in the sample frame. Once we have the complete 
2018 data we will randomly select the balance of the sample from the new set of data and reallocate 
sample points among strata to maintain similar selection probabilities within each strata across 
years. Reallocation across strata will also be explored where it will improve the final precision of the 
estimate. Weights and results will not distinguish between the two years, providing a simple and 
straightforward final sample design with statistically valid weights. Sample size will also not have to 
be increased to accommodate sampling years separately due to timing issues. 


4. Limit customer burden while collecting data cost effectively. In the 2016 CPSV we limited the 
number of measures evaluated at each site. We anticipate having more sites that have multiple 
measures in the study due to having multiple years. Our plan is to explore reducing the maximum 
number of evaluated measures per site from 4 to 3. This will allow us to continue to address 
interactivity among all measures implemented at a site across both years, while maintaining a 
similar cost per evaluated site. We will revisit this plan once we have data in hand to know the full 
implications.  


Sample design memos for both the CPSV and FR sample designs will be provided with the final sample 
designs. 


2.3 Step 3: Data Collection  
Data collection for the program includes interviews with program managers and staff; TSER interviews with 
program participants; and on-site verification at participating customer sites. Any interviews with program 
staff are for informational purposes only. CPSV results will be based on data collected directly from 
participating customers. 


Objectives 


The objective of the data collection step is to collect  


• Program manager and staff information on program services to inform other data collection efforts 
• On-site and telephone data from participants about equipment and operations to inform the CPSV  
• Participant information on timing, efficiency, and quantity to inform FR analysis  
• Vendor information on timing, efficiency, and quantity to inform the FR analysis  


Activities 


Each of the data collection activities supports verifying gross energy savings and/or estimating free ridership.  


1. Program orientations with Enbridge and Union staff focused on gross verification information, 
including programs, facility types and efficiency measures. 


2. Program Participants are the primary source of data for the verification.  
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a. On-site visits will collect data to support verification of gross savings estimates (on-site 
sample).  


b. Telephone Supported Engineering Reviews will be implemented in lieu of an on-site visit for 
sites where the cost of visiting the site outweighs the benefit of in person observation. 


c. FR IDIs will be conducted to estimate the free ridership. These IDIs will ask questions about 
program and other influences in a FR framing section and then will ask a series of questions 
to estimate free ridership for each measure. A subset of these IDIs may include gross 
savings verification questions for sites that are in both the gross and net sample and have 
the same contact listed for both decision maker and technical questions. 


3. Participating vendors are a secondary source for both the gross and net studies 


a. The net study, vendors will provide supplemental data for FR estimates for customers who 
indicate vendor influence on their decision to implement program measures.  


b. For the gross study, vendors may be contacted to provide technical details where the 
customer indicates they would be better able to answer. 


Follow up with participants and/or vendors via phone or email may be required to acquire additional detail 
not provided during the initial data collection.  


Table 2 is a summary of the targeted completes (customers/sites, rather than measures) by data collection 
type.  


Table 2. Estimated Target Number of Completed Surveys/Interviews based on RFS 


Target Group 
Estimated Number of 


Interviews/Visits 
Enbridge Union Total 


Program Orientation 2 2 4 


Participant Site Visits 30 60 90 
Participant TSERs 35 25 60 
Participant FR IDIs 100 120 220 
Vendor FR IDIs 38 35 73 


 


2.3.1 Step 3.1: Program Orientation  
Technical orientation. In order to better understand the calculation tools the utilities use for custom 
measures, DNV GL will meet with program staff who use and develop the tools. These meetings will ensure 
the project team has a full understanding of the primary calculation tools employed. Program orientation will 
be conducted in-person if schedules permit.  


Strategic orientation. To ensure that evaluation staff understand the how the programs delivered, a 60 
minute phone/webinar program orientation will be held with each utility. The intent of the orientation is to 
provide staff who interact with utility customers more background on the programs and their relationships 
with customers. These meetings will involve representatives from the evaluation team (who will disseminate 
the information provided within the team) and program managers/staff from the utilities. The OEB and EAC 
members will be included on the meeting invitation if they choose to attend in an observer role. DNV GL 
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ensure that at least two of our NTG experts (Dr, Miriam Goldberg, Ben Jones and Dr. Shawn Bodmann) 
attend this meeting in order to gather information to fine tune the framing section of the interview guides 
and inform any updates to the NTG scoring sequence. 


2.3.2 Step 3.2: Participant Data Collection and Review 
Participant data collection will be a combination of in-depth-interviews and on-site visits.  


The principal activities for each evaluation task will consist of the following. 


Gross: Assign initial rigour level. As part of the sample design process, the DNV GL engineering team will 
assign a preliminary rigour level to each measure in the population based on measure type, size, and 
prevalence in the program. The initial level will be updated throughout the calculation planning process as 
detailed in the activities below. 


Both Gross and Net: Request project documentation. Following the primary and backup sample 
selection, the DNV GL team will request project documentation from the utilities. The documentation should 
include “live” calculation workbooks (with formulas and links) or input files for specific software programs 
(such as building models), incentive application forms, invoices and supporting documents, and contact 
information for technical staff at the participating firm. Project documentation will be requested for all 
sampled and backup measures in both the gross and net sample designs as well as non-sampled, non-
backup measures at sites with measures selected in the gross sample/backup.3 Measures not included in the 
sample/backup will not be verified unless their verification is required as part of the verification of a sampled 
measure (i.e. the measures are inter-related).  


Net: Develop participant in-depth interview guide. DNV GL will update the participant in-depth 
interview guide developed for the 2015 evaluation in response to the strategic program orientation and 
lessons learned from the last round of evaluation. 


Net: Develop vendor in-depth interview guide. DNV GL’s proposed methodology includes vendor 
surveys to estimate the effect of the program on vendor sales methods, as this influence may not be visible 
to the customer. DNV GL will update the vendor in-depth interview guide developed for the 2015 evaluation 
in response to the program manager interviews and lessons learned from the last round of evaluation. 


Both Gross and Net: Send advance letters. Prior to data collection, DNV GL will work with the utilities to 
send letters (by traditional mail and email to all customers selected for the primary and backup samples, 
notifying them of the study and asking for their cooperation. Emails will be sent from utility email addresses 
and traditional mail will be sent in utility envelopes and signed by utility representatives.  


Gross: Assign sites to engineers. The DNV GL data collection lead will assign sites to individual engineers. 
Some sites (such as Etools or Virtual Grower sites) will be assigned to specialists; others based on the type 
of measure and expertise of the engineer. The assigned engineer will be responsible for the evaluation of 
that site from assessing the project documentation through producing the final site report, with support from 
others in their team. 


Both Gross and Net: Assess project documentation and update rigour level. The assigned DNV GL 
engineer will review the documentation for each project in the primary and backup sample for completeness. 
Where necessary, a follow-up request for missing or incomplete information will be made to the utility. The 


 
3 Documentation for non-sampled, non-backup measures at sites that are only in the net sample is not required. 
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engineer will record information about applicable project baselines for the NTG interview (where necessary). 
The engineer will also update the preliminary rigour assessment based on the complexity of the calculation 
method and the evaluation’s likely ability to access information from site contacts.  


To reduce potential bias and costs associated with completing and reviewing site reports based on 
incomplete project documentation files, the utilities must provide all supporting project documentation 
within two business days of a completed site visit or TSER. We will notify the utilities as on-site visits are 
scheduled and TSERs are completed. This is the last opportunity to provide supporting documentation for 
the utilities’ savings calculations. Additional information provided after this—either in written or verbal 
form—cannot be included in calculations.  


Net: Free ridership interviews. Conducting IDIs of customers with large or complex projects is a standard 
method for DNV GL, with experienced and expert interviewers conducting all interviews.4 These interviews 
are conducted with the ‘decision maker’ – an informed respondent who has at least some say in whether or 
not to proceed with a project and is aware of the project’s impacts. For sites in the FR sample, a DNV GL 
recruiter will start recruitment by contacting the decision-making contact for the measure that was identified 
by the utilities. In this initial contact she will confirm the contact is an informed respondent interview and 
schedule or complete an interview. If the contact is unable to be reached or is not knowledgeable, the 
recruiter will work to identify the correct informed respondent for the measure. The recruiter assigned 
(Amber Watkins) is experienced in both recruiting and conducting in-depth interviews. She will be able to 
complete interviews at the time of scheduling whenever able. In cases where a site is in both the FR and 
gross samples, Amber will coordinate with the Stantec scheduler and DNV GL TSER team to ensure that 
each site is only being contacted by one party at a time and that the site knows what to expect from both 
the FR and gross data collection. Where appropriate, the gross and net interview may be conducted at the 
same time by a DNV GL engineer with experience conducting FR interviews. 


DNV GL staff will conduct IDIs with customers in the FR sample. 


Net: Identify vendors to contact. As participant interviews are completed, DNV GL will review the data to 
identify whether vendor interviews are also required. Vendors will be interviewed when the end-user 
attribution is less than 100% and the vendor was identified as someone who influenced the measure 
installation. 


Net: Interview vendors. DNV GL market research staff will conduct vendor interviews. All vendor 
interviews will be conducted by phone. 


Net: Conduct quality assurance/control. DNV GL will conduct near-real-time QA/QC as surveys are 
completed, questioning interviewers about potentially conflicting statements to ensure that data is collected 
and interpreted accurately. Once analysis is complete, DNV GL will examine the results summarized to 
various domains to ensure that everything is consistent. 


Gross, On-sites only: recruit and schedule sites. If the data collection plan dictates that a participant 
receive an on-site visit, the next step is to recruit the site. Stantec staff will call program participants and 
ask if they’re willing to receive an evaluation visit. If the site agrees, the Stantec recruiter will schedule the 
on-site visit and identify possible times prior to the visit for a follow-up phone call to gather additional 
information for the site-specific M&V plan (this call will in most cases be made by the assigned DNV GL 


 
4 Names and CVs of specific interviewers and engineers will be provided after the SOW has been approved and the data collection schedule is more 


certain.  
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engineer). The Stantec recruiter also will send an email to the utility informing them of the date and time of 
the visit.  


Gross: Develop the site-specific M&V plan. DNV GL engineering team members will produce site-specific 
M&V plans for all sites in the gross verification sample. He or she will review the project documentation in 
greater depth, identify the key savings inputs to research, and develop a data collection plan specific to that 
site. The plan will include the data collection approach to be used, the expected savings estimation 
methodology, and a backup approach for when the requested data is not available. For measures with 
standard calculation approaches, DNV GL may first develop a standardized data collection plan. All plans will 
focus on collecting the information necessary to confidently estimate cumulative energy savings, such as 
hours of operation, equipment setpoints, equipment schedules, facility usage patterns, and standard O&M 
activities. Special attention will be paid to the customer’s expectations for effective useful life (EUL) and 
whether the remaining useful life of pre-existing equipment limits the EUL for the project. All plans will be 
reviewed and approved by DNV GL’s engineering team leads prior to data collection. An overview of the plan, 
including the data we would like to collect and a list of the questions we will ask, will be delivered to the 
customer prior to the interview whenever possible. A summary table from the M&V plans will be provided in 
the site report. 


Gross: If necessary: Complete a TSER (phone call). Telephone calls will be used as the only primary 
data collection mode for TSER sites and, if necessary, as a planning tool for on-site visits. There are three 
general types of calls: 


• TSER sites: for a TSER-only site, a DNV GL engineering team member will complete an interview with 
the technical contact at the participating site. The engineer will verify the team’s understanding of the 
project and collect data or verify calculation inputs as required by the M&V plan. If necessary, the 
engineer will follow up with vendors for additional information. 


• Pre-site plan TSER communication: If on-site data collection is required prior to the site visit, a DNV GL 
engineering team member will complete an interview with the technical contact at the participating site. 
The engineer will verify the team’s understanding of the project and ask about equipment access, data 
availability, or other information that will inform the M&V plan. Email exchanges may also be used in lieu 
of or in addition to phone interviews. 


• Post-site plan TSER communication: If on-site data collection is improved by a phone call after the M&V 
plan but prior to the site visit, a Stantec engineer will complete an interview with the technical contact at 
the participating site. These types of TSERs are likely to be completed with sites that have large 
numbers of measures or where specific site data is required. 


Gross, on-sites only: Complete the site visit. Stantec engineers will complete the site visits with 
program participants. The engineer will attempt to physically verify the measure installation and view the 
associated systems. The engineer will also collect data as required by the M&V plan. Where direct 
measurement is required, engineers may be required to return the site to retrieve measurement equipment. 
The field engineer will transfer site notes and data to DNV GL no later than the Friday following the site visit 


Gross: Estimate verified savings and complete site report. The DNV GL engineering team member 
responsible for the site’s evaluation will use the data from the on-site or TSER to calculate verified savings 
and complete the site verification report. He or she will update the calculations with actual operating 
parameters, where they differ from the utility assumptions. Any DNV GL assumptions that differ from the 
utility assumptions will be documented with appropriate references and other forms of substantiation. Where 
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expert opinion is used, a rationale will be provided. Weather-sensitive measures will receive savings based 
on government-defined typical weather patterns. Where building simulation models are used, DNV GL will 
calibrate the model to monthly consumption data and an actual weather file. As necessary, the DNV GL 
engineering team member will work in conjunction with his or her engineering team lead, site modeling 
experts, and industrial process experts to ensure accurate results. 


DNV GL plans to base the site report template on that used for the 2016 evaluation. The template will be 
provided to the EAC for review in Appendix B of this scope of work.  


Gross: Complete technical review. Each site report will undergo a technical review conducted by a senior 
engineer familiar with the Ontario custom C&I programs. The review will consider: 


• Is the measure correctly described? 
• Is the calculation method appropriately identified and described? 
• Were inputs adequately verified? 
• Was anything overlooked? 
• Was the planned rigour threshold met? 


Gross: Complete final consistency review. After the technical review, each site report will undergo a 
final consistency review by a senior member of the project team. The reviewer will ensure there are no 
weaknesses in the technical approach and descriptions, there is consistency in our approach and language 
across similar measures, and the site form conforms to the OEB style guide. 


Gross: Deliver the draft site report for review. DNV GL will deliver the draft site reports to the EAC for 
review in weekly batches. The number of site reports each batch will include depends on schedule. In 2016 
we delivered approximately 20 sites and asked the EAC to have comments delivered within two weeks of 
receipt. If the schedule allows, we prefer to deliver batches of 15 sites with the same two weeks for review 
and comment. 


The frequency and timing of the batches will be included in the EC cross-project 2019 activities schedule. 


Gross: Meet to discuss EAC comments. The DNV GL team will have two days to review the comments for 
each batch before hosting a discussion (by phone) with the EAC. On the call, the DNV GL team will be 
represented by the project manager (Ben Jones) and the final engineering reviewers (Rachel Murray, Robert 
Ramirez, and Andrew Wood). We ask that a representative of the EC team also attend these calls. 


Gross: Finalize the site report. After the EAC site report call, the DNV GL engineering reviewers will work 
with the engineering teams to address the remaining comments and finalize the site reports. The final site 
reports will be uploaded to the team SharePoint site and summarized in the draft study report. 


Gross: Summarize site-level results. DNV GL will summarize the results in a table of all tracked and 
verified final savings for sampled measures, including realization rates, high level reasons for discrepancy 
and documentation of changes made following the EAC meeting to discuss the site report. Summary tables 
with tracked and verified final savings for sampled measures, realization rates, high level reasons for 
discrepancy will be included as an appendix in the draft and final reports. 


Figure 3 shows the example timeline to complete the gross verification for a site. Each on-site measure is 
expected to take approximately seven weeks to complete, including review and revision. 
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Figure 3. Example timeline to complete gross verification for a site 


 


Changes from 2016 work plan. The primary changes to our gross savings verification approach from the 
2016 evaluation upon which this work plan is based are: 


Improve the administration of our engineers. For the 2017 & 2018 evaluation, DNV GL will assign a 
logistics expert to lead the engineer team. This allows us to assign and track projects more closely as they 
advance from scheduling to data collection, savings calculations, site reports, review, and EAC comment. 


Review efficiency attribution approach. DNV GL will review our efficiency attribution approach based on 
stakeholder NTG discussions in Massachusetts, called “direct to net” efficiency. With the EAC, we will discuss 
possible changes to the survey instrument that include: 


• Leveraging the documentation review to provide more specific bounds on efficiency attribution effects 
where participants report utility influence on the efficiency of the measure installed. This “direct to net” 
efficiency will help respondents conceptualize the counterfactual and remind them of the options 
available at the time they made the decision. 


• Adding a second open-ended follow-up question to ask participants what they would most likely have 
done in the absence of the program. 


• Consider a more complicated efficiency question sequence for greenhouses and Enbridge boilers, which 
combine a number of improvements into a single sample point in the tracking data. 


Review framing questions. DNV GL will review our framing questions and consider removing some to limit 
customer burden. We will also consider adding new questions that introduce possible influences that are 
specific to the Ontario energy efficiency environment, including: 


• IESO program managers that feed projects into gas programs 
• Direct access incentives 
• IESO co-incentivized projects 
• Rolling energy efficiency accounts using incentives from past CDM and DSM program participation 


Review the vendor survey approach. In response to feedback received during the C&I Prescriptive Study 
vendor survey design, DNV GL will propose a modification to our vendor survey data collection approach. 
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Rather than asking vendors how the program affected the project’s timing, efficiency, and quantity from 
their perspective, we propose to ask vendors how the program influenced their approach to selling the 
project. We will still collect data that is project-specific and applied only the project that is sampled, but the 
new perspective provides a more causal relationship between the program to the customer through the 
vendor. 


Conduct near-real-time survey QA/QC. DNV GL will conduct near-real-time QA/QC as surveys are 
completed, questioning interviewers about seemingly questionable results to ensure that data is collected 
and interpreted accurately. By examining each survey while the data is fresh, we will be able to more 
accurately and quickly resolve any miscommunication or inconsistencies and save time during survey 
analysis.  


Deliverables. The principal deliverables for this task will be as follows. 


• Draft and final advance letter 
• Draft and final FR interview guide 
• Draft and final vendor interview guide 
• Draft site verification reports (up to 150 measures5) 
• Final site verification reports (up to 150 measures) 


2.4 Step 4: Data Analysis  
The data analysis step takes the data collected in Step 3 and combines it into adjustment factors that 
represent the population of implemented measures. Those adjustment factors are then applied to the 
program-level savings to produce verified gross savings.  


The objectives of this step are to: 


• Determine the population-weighted adjustment factors related to verified gross savings 
• Apply the adjustment factors to the appropriate program-reported savings estimates 
• Produce the overall verified gross savings 


Each activity will be discussed in greater detail below.  


2.4.1 Step 4.1: Analyze data  
We will use the sampling weights created during the sample design process to expand the customer sample 
in each stratum to represent the full participant population in that stratum. Targeted strata for which we are 
unable to obtain any responses will either be treated as not represented by the sample, or will be collapsed 
with other cells for sample expansion.  


2.4.2 Step 4.2: Calculate Estimates 
The gross verification will result in verified gross savings that are calculated for each evaluated measure by 
evaluation engineers.  


The free ridership participant and vendor surveys will result in survey responses for each measure. Once 
data collection is complete, DNV GL will apply the free ridership scoring methodology and calculate free rider 
factors for each measure.  


 
5 The proposal includes 150 measures at 105 sites.  
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For both the gross verification and free ridership evaluation, DNV GL will use the corresponding sample 
weights and ratio estimation to expand the sample results to the population in each stratum. Strata without 
responses will either be treated as not represented by the population or collapsed with other strata for 
sample expansion. 


2.5 Step 5: Reporting  
The reporting step encompasses the formal communication between the DNV GL CPSV team and the 
OEB/EAC. Reporting includes status and update reports as well as the draft and final reports, which take the 
results of the analysis from Step 4 and presents them to the OEB, EAC, and other interested stakeholders. 
We have planned for 12 calls with the OEB and EAC to discuss deliverables from the Steps 2-5. Our plan is 
for eight (8) of these 12 meetings to be focused on verification site reports (roughly 20 measures per 
meeting). Two (2) of the four (4) meetings are planned for discussion of the evaluation plan/sample design 
(project kickoff) and final gross savings report. The remaining two (2) are planned as a high-level policy discussion meeting 
prior to commencing field work and one to address specific issues that come up in the process.  


In addition to meetings, we have built in review time (2 weeks wherever possible) for the EAC to provide 
comments on key interim and final deliverables including: 


• This workplan and sampling plan 
• Free ridership interview guide 
• Vendor interview guide 
• All gross savings verification site reports  
• The final report 


Matrices of comments received and responses will be provided for all EAC reviewed draft documents, with 
the exception of the gross savings verification site reports. EAC comments on site reports will be addressed 
on EAC calls dedicated to site reports, with changes noted in a final gross savings spreadsheet that will be 
provided with the draft report. 


2.5.1 Step 5.1: Monthly Status Reports  
Every month the DNV GL project manager will submit a status report to the OEB, via email, which will 
summarize the past month’s activities, notify of the next month’s activities, and report on how closely the 
evaluation is adhering to the original schedule. However, if there are methodological questions or delays in 
responses to data requests that could put the evaluation off schedule, the program manager will notify the 
OEB of these issues immediately for proposed resolution so that the evaluation schedule is not compromised.  


The EC will provide a status report to the EAC at every scheduled EAC meeting. 


2.5.2 Step 5.2: Weekly Status Updates 
The DNV GL project manager will provide the OEB with study weekly updates via teleconference. We will use 
our SharePoint communication tools to update dashboard indicators on a weekly basis.  


2.5.3 Step 5.3: Draft Reports 
At the conclusion of the evaluation, DNV GL will submit to the OEB and EAC one draft report that will present 
all the information in the research objectives. The report will have separate results sections for each utility 
with common methodology sections. This will allow for streamlined review of sections that apply to both 
utilities, while facilitating a potential separation of each deliverable into utility-specific final deliverables. 
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Also included will be FR and gross realization rates by market sectors, programs and domains of interest 
with associated precision estimates for both the Enbridge and Union Gas programs. 


Along with these key findings, the report will also show how these estimates were derived and what data 
from the TSERs and on-sites were used to inform the estimates, including any qualitative findings regarding 
non-incentive based utility services provided through the custom programs. 


2.5.4 Step 5.4: Final Report and Presentation 
After receiving comments on the draft report from the OEB and EAC, DNV GL will produce a final version 
which addresses all comments along with a comment matrix that shows how we addressed them and why. 
We also plan to deliver an in-person presentation of the results to the OEB and EAC. 


2.6 Step 6: Project Management 
The project management step is an ongoing step to ensure proper implementation of the project, including 
the schedule, budget, and scope.  


The objectives of this step are to: 


• Ensure timely and on-budget deliverables 
• Keep the OEB informed of project progress 


This step is ongoing over the course of the project, and includes budget and workflow tracking, 
communication among DNV GL team members and partner firms, and invoicing. The subsequent sections 
discuss the project timeline and risks to effective project implementation. 


2.6.1.1 Stakeholder Expectations and EAC review approach 


Whenever possible we plan to provide two weeks of review time for deliverables with deadlines for draft 
deliverable delivery and EAC comments clearly communicated via the EC SharePoint site. With the exception 
of CPSV Site Reports, the final deliverables will be accompanied by a comment matrix that includes our 
response to each comment received.  


For utility data and documentation requests, we will work with the utilities, the OEB and the EAC to establish 
reasonable deadlines based on the timing of the request. We will communicate in advance when a request 
will arrive.  


2.6.1.2 Project Timeline 


The schedule will be provided as part of the overall EC schedule of 2019 activities and updated as necessary.  
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3 APPENDICES 
3.1 Appendix A: Sample Expansion and Ratio Estimation 
3.1.1 Sample Weights 
This appendix describes how we calculate the sample weights for each stratum. In lay terms, the weight is 
simply the number of units in the sample frame (N) divided by the number of completed units in the sample 
(n). The interpretation of the weight is that each completed sample unit represents N/n units in the 
population (sample frame). 


Notation: 


Nx = number of units of analysis in stratum X 


nx = number of completed sample units of analysis in stratum X  


The weight Wx is calculated as 


Wx = Nx / nx 


We can understand the weight as meaning the response for one sampled unit in stratum X is representative 
of Wx units in the population. Table 3 shows a simple example. In the example, we completed 2 surveys 
with participants in the “North” and 10 surveys with participants in the “South.” The weight for the 
“Northerners” is greater than that of the “Southerners,” but because we completed more surveys with 
“Southerners” the combined weight of the “South” will be in proportion to its share of the population (both 
the population and sum of weights is 20).  


Table 3. Example Sample Weights 


Stratum 
Definition 


Sample 
Frame 


(N) 


Sample 
Completes 


(n) 
Weight (W) Interpretation 


North 10 2 5 = 10/2 Each response represents 5 Northern participants 


South 20 10 2 = 20/10 Each response represents 2 Southern participants 


 


Without sample weights, the data collected from the “North” would be 17 percent (2/12) of the final result, 
while with weights, the “North” is 33 percent (10/30). The un-weighted result would be less accurate than 
the weighted result if the measured value differs along North/South lines. For example, if the “North” is 
more conservative than the “South” then political surveys without sample weights would end up with 
inaccurate results. If responding to surveys is negatively correlated with conservatism, then the weights 
help correct for the systemic bias in response rates.  


The sample weight associated with an observation is consistent regardless of the segmentation of the data 
that we report by (reporting domains). This means that we can segment the data multiple ways in the report, 
with the final overall results consistent no matter the domain. 
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3.1.1.1 Special Cases 


There are some special cases where the sample weight for a project needs to be set to one (1) in order to 
use the data collected without biasing the result. Our sample design targets measures within a site and 
sample weights are developed at that level as well. When we collect data from a customer we will collect 
data on all of a customer’s sampled and primary backup measures in a single IDI or site visit. This 
maximizes the data collected on each customer contact, without overburdening multi-measure customers, 
but requires special handling to ensure that extra data collected does not bias the sample. To eliminate the 
potential bias of over representing multiple measure sites, we first identify units that were completed as an 
add-on when another measure was selected for a site. With the planned process, there will be limited 
numbers of “extra” measures collected. 


For each stratum in our sample design, the units are randomly ordered for selection in a list. If seven units 
are targeted for the stratum then the first seven units on the list are the primary sample and the rest of the 
list comprises the full backup sample (when we request project documentation we will restrict the backup 
sample for the request in order to reduce burden on utility staff). If a site has two measures in different 
strata and one is selected in the primary sample, we will request documents on both measures and ask 
about both, regardless of whether the second measure is in the primary or backup sample in its stratum. 
After collecting data on both measures we will assess whether the second measure was selected in its 
stratum based on how far down the list we had to go to complete our target. If the second measure’s spot 
on the list was selected, then the measure will be counted as a normal complete and included in the 
stratum’s N/n weight calculation. If the measure’s spot on the list did not come up, the data collected for the 
measure will be used, but the measure will not be included in the N/n weight for its strata. Instead it will be 
given a weight of 1 so that it represents itself and no other measures. For variance estimates, the measure 
will remain in its sampled stratum. 


Table 4 provides an example. Both site A and site B had measures in Stratum X selected in the sample. Each 
responded to our interview. Both sites also had a measure in Stratum Y. The evaluation completed data 
collection for both measures for each site. Due to where each of the sites’ second measures were on the 
original priority list in Stratum Y, the second measure for each site received different weights despite being 
in the same stratum. 
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Table 4. Determining non-randomly selected measures 


Strata Priority Site Measure Survey 
Disposition Selection Type Weight 


X 1 A A1 Complete Random  3/2  
X 2 B B1 Complete Random  3/2  
X 3 C C1 live     
              
Y 1 D D1 Complete Random  8/3  
Y 2 E E1 Refused    
Y 3 A A2 Complete Random  8/3  
Y 4 F F1 Complete Random  8/3  
Y 5 G G1 live    
Y 6 B B2 Complete Not Random  1/1  
Y 7 H H1 live    
Y 8 I I1 live    


Y 9 J J1 live     


 


The measures in Stratum X were each selected randomly. Measure A1 was first on the priority list and 
measure B1 was second. Because both A1 and B1 were completed and the target was 2 for the strata, site C 
was not called. Because site C was not called, measure C1 had a final survey disposition of “live.” In the 
case of Stratum X, there were 3 measures and 2 were completed. This resulted in a sample weight of 3/2 for 
each of the two completed measures. 


In Stratum Y, four measures were completed. In this example the target for the stratum was achieved prior 
to calling site G. The evaluation attempted data collection for the first 4 measures on the list. Site E refused 
the survey or otherwise did not respond. Sites D, A, F and G completed the survey, but B did not come up in 
the priority list until after site G (the first “live” site in the list). In this case measure B2 was not selected 
randomly and needs to be treated as a special case. Measure B2 is removed from the Stratum Y weight 
calculation, so the three measures that were completed receive a weight of 8/3 (once measure B3 is 
removed there are eight measures in the frame, and 3 completed measures). Measure B2 receives a weight 
of 1. 


3.1.2 Ratio Estimation 
The calculation of the adjustment factors for tracking system gross savings uses appropriate case weights 
corresponding to the sampling rate as discussed above.  


This evaluation will produce new values for the gross realization rate shown in this appendix as well as free 
ridership rates and net-to-gross.  


For an individual measure: 


• The engineering verification factor is derived from the data collected during the participant survey data 
collection for TSER projects and through the on-site visits for other projects. Differences between the 
reported measure and the measure installed at the facility are accounted for here. The engineering 
adjustment factor is the ratio of the evaluator-verified savings to the program-reported savings. 
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The majority of the CPSV process involves determining the evaluator-verified savings estimate for each 
measure. The measure-level results are then combined using weights from the sample design to an overall 
adjustment factor. 


Individual measure results are expanded to the estimate population savings (circles) using ratios (diamonds), 
as shown in Figure 4. Ratios are applied for each of the primary reporting domains and then summed to 
calculate the total for the program overall. For programs without an influence correction factor, the gross 
realization rate is calculated directly from the sample verified and tracked savings (as described below). 


Figure 4. Ratios used to estimate verified and net savings 
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Two general ratio calculation approaches are employed: directly calculated and combined. The description of 
the process is easiest to understand through an example. The example below has three directly calculated 
adjustment factors: the installation rate, the engineering adjustment, and the net-to-gross factor. Each of 
these is calculated as a ratio estimator over the sample of interest (Cochran, 1977, p.165). The formulas for 
these factors are given below. 


Notation: The following terms are used in calculating the adjustment factors:  


GTj = tracking estimate of gross savings for measure j 


GEj = engineer verified estimate of gross savings for measure j,  
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wVj = weighting factor for measure j used to expand the CPSV sample to the full 
population 


V = number of measures in the CPSV sample  


The gross realization rate is calculated directly: 


 𝑅𝑅𝑉𝑉 =
∑ 𝐺𝐺𝐸𝐸𝐸𝐸𝑤𝑤𝑣𝑣𝐸𝐸
𝑉𝑉
𝐸𝐸=1


∑ 𝐺𝐺𝑇𝑇𝐸𝐸𝑤𝑤𝑣𝑣𝐸𝐸
𝑉𝑉
𝐸𝐸=1


  


 


3.1.2.1 Ratio Estimation Example 


This section provides an example of the ratio estimation procedure. The results in this section are for 
explanatory purposes only. 


The installed savings, and engineering verified savings, are calculated at the measure level and summed to 
the Measure Type level for each customer in the sample that completed a survey. Attribution is collected at 
the measure type level and is a function of the verified measure type savings for the customer. The sample 
weights are applied to the measure type level savings which is the unit of analysis. Table 5 shows the 
reported, installed and verified savings and NTG for Example Customer A’s four measures reported in the 
program tracking database.  


Table 5. Example Customer A in CPSV and NTG Sample 


Measures Measure Type Reported 
m3 


Installed 
m3 


Verified 
m3 NTG 


Space Heat Boiler 1 Space Heat 80,000 80,000 100,000 
100% 


Space Heat Boiler 2 Space Heat 56,000 56,000 55,000 
Process Heat  Process Heat 150,000 150,000 120,000 80% 
Steam Trap Repair Maintenance 12,000 12,000 14,000 20% 


 


DNV GL engineers confirmed the customer installed all of the measures that were reported by the program; 
therefore, installed savings are equal to the reported savings. If a measure was initially reported as not 
installed, a second DNV GL engineer would contact the customer to verify this result. The engineering review 
produced adjustments to the installed savings for the first three of Customer A’s reported measures, 
resulting in differences between the verified gross savings and installed savings for those measures. 


The attribution rate is calculated for each measure type using the customer and supplier survey, if applicable, 
for Example Customer A using the methods that will be provided with the survey instruments. The measure 
type level attribution rates are then applied to the aggregated measure type level verified gross savings to 
estimate measure level net savings. Example Customer A received 100 percent attribution for the two space 
heat measures, 80 percent attribution for the process heat measure, and 20 percent attribution for the 
maintenance measure. Table 6 shows the verified gross and net savings for Example Customer A. 
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Table 6. Example Customer A Net Savings 


Measure Type Verified m3 NTG Net m3 


Space Heat 155,000 100% 155,000 
Process Heat 120,000 80% 96,000 
Maintenance 14,000 20% 2,800 


 


Similar estimates are created for each customer in the sample. For this example, we assume Example 
Customers A to F comprise the Industrial Sector sample. Table 7 shows the un-weighted customer and 
commercial sector savings results. 


Table 7. Example Industrial Sector Measure Type Level Sample 


Customer Measure Type Reported m3 Installed m3 Verified m3 Net m3 


A Space Heat 136,000 136,000 155,000 155,000 
A Process Heat 150,000 150,000 120,000 96,000 
A Maintenance 12,000 12,000 14,000 2,800 
B Process Heat 250,000 250,000 180,000 180,000 
B Maintenance 20,000 20,000 14,000 0 
C Space Heat 150,000 150,000 140,000 35,000 
D Process Heat 80,000 80,000 81,000 81,000 
E Space Heat 70,000 70,000 70,000 0 
F Space Heat 14,000 14,000 13,000 0 


 


Each customer in the sample frame is assigned to a sampling stratum as described in the sampling plan. 
Each customer in the sample is assigned a sampling weight based on the sample design and the number of 
completed sample points in each stratum. Assume that Example Customers A and C each have a space heat 
measure in a stratum that has four measures in the sample frame. The sampling weight for the space heat 
measures for Customers A and C is equal to the number of customers in the sample frame stratum divided 
by the number of stratum customers in the sample, or 4/2 = 2. The weighted savings for each customer is 
equal to the weight times the savings value. Table 8 shows the weights and savings (un-weighted and 
weighted) for each customer in the Example Industrial Sector if we assume the measure type weights shown. 
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Table 8. Example Industrial Sector Measure Type Level Weighted Savings 


  


The next step is to determine program overall adjustment factors. For kWh the Industrial Sector the 
installation rate, engineering verification factor, and attribution adjustment factor are: 


3,627,000 weighted installed m3 / 3,627,000 weighted reported m3 = 100% installation rate 


3,380,500 weighted verified gross m3 / 3,627,000 weighted installed m3= 93.2% eng. verification factor 


1,235,500 weighted net m3 / 3,380,500 weighted verified gross m3 = 36.5% attribution adjustment. 


The verified gross RR is the product of the installation rate and the engineering verification factor, or 100 
percent times 93.2 percent = 93.2 percent for this example. The net RR is the product of the verified gross 
RR and the attribution adjustment, or 93.2 percent times 36.5 percent = 34 percent for this example. 


The same principle can be applied to each Measure Type to get the Measure Type level adjustment factors. 
With the unit of analysis remaining the same (at the measure type level), the same process can be used to 
produce adjustment factors for any domain that we are able to define for the whole sample. 


3.1.2.2 Applying Ratios to Domains 


Ratio application refers to multiplying the gross RR and net RR times the program tracking savings to 
produce the total verified and net savings results for a program.  


The general formula for total verified gross savings is: 


 


The general formula for total net savings is: 


unweighted weighted unweighted weighted unweighted weighted unweighted weighted
A Space Heat 2 136,000 272,000 136,000 272,000 155,000 310,000 155,000 310,000
A Process Heat 3.5 150,000 525,000 150,000 525,000 120,000 420,000 96,000 336,000
A Maintenance 20 12,000 240,000 12,000 240,000 14,000 280,000 2,800 56,000
B Process Heat 1 250,000 250,000 250,000 250,000 180,000 180,000 180,000 180,000
B Maintenance 18 20,000 360,000 20,000 360,000 14,000 252,000 0 0
C Space Heat 2 150,000 300,000 150,000 300,000 140,000 280,000 35,000 70,000
D Process Heat 3.5 80,000 280,000 80,000 280,000 81,000 283,500 81,000 283,500
E Space Heat 15 70,000 1,050,000 70,000 1,050,000 70,000 1,050,000 0 0
F Space Heat 25 14,000 350,000 14,000 350,000 13,000 325,000 0 0


Reported m3 Installed m3 Verified m3 Net m3


Customer Measure Type Weight







 


 


DNV GL Energy Insights USA, Inc.  Page 33 


 


 


The body of the report discusses how to calculate the population adjustment factors, which are based on a 
finite, fixed distribution of projects. You can also calculate for subsets, called domains. Viewing domain-level 
results allows for insights into program performance that can lead to program improvements. Domain-level 
ratios can also be used to apply ratios and calculate overall program savings totals. The ratio results will be 
generated for each of the domains of interest (subsets of the population that stakeholders agree are 
important) and overall for each of the utilities’ programs. 


The level at which one applies the ratios has an effect on the overall verified and net savings estimate for 
each program. There are two basic approaches that we take. The first is to apply the overall program ratio. 
This is appropriate to retrospective evaluation where the population that the applied ratio is the same as the 
population of study and is static.  


The second is to apply the ratio at the domain level. This is appropriate for all uses and recommended for 
estimating savings for programs or program years that are not the same as the population of study. Another 
approach is to apply the ratio at the stratum level. This is really a subset of the domain application approach 
where the domain used is the sample strata.  


We recommend applying ratios by domains in most cases in order to improve accuracy. Assuming a 
sufficient sample size in each domain, domain-level precisions are usually sufficient for the approach. While 
90/10 relative precision is typically the threshold targeted for an overall result, precisions usually have lower 
threshold for domain-level application as the resulting precision of the overall result will be better than the 
component parts.  


If one domain has an extreme adjustment, the accuracy of the overall result is improved if domain level 
ratios are applied to the domain level savings. Table 9 shows an example where we apply the gross RR and 
net RR directly and by domains. The sample weighted savings in the example closely match the population 
savings: one domain, process heat, is 3.2 percent different, while the other domains are each within 3 
percent and overall the difference is less than 1 percent. The ratios and resulting savings are also similar, 
within one percent of one another. Though the results in the example are similar, the final net savings are 
more accurate when calculated by domains. In the example, both space heat and maintenance measures 
had very different attributions from process heat and each were slightly over-represented in the weighted 
sample savings, which resulted in lower net savings when we applied the overall ratio directly.  
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Table 9. Example of Ratios Applied Overall vs. by Domains 


Measure Type 


A B C D Verified 
Gross 


Savings 
(A*C) 


Net Savings 
(A*D) Population 


m3 


Sample 
Weighted 


m3 


Gross 
RR Net RR 


Space Heat 1,950,000 1,972,000 99.6% 19.3% 1,943,078 375,761 
Process Heat 1,090,000 1,055,000 83.7% 75.8% 912,810 826,024 
Maintenance 585,000 600,000 88.7% 9.3% 518,700 54,600 
Overall - Ratios Applied 
Directly 3,625,000 3,627,000 93.2% 34.1% 3,378,636 1,234,819 


Overall - Ratios Applied 
by Domains and 
Summed 


3,625,000   93.1% 34.7% 3,374,589 1,256,384 


Difference     0.1% -0.6% 4,047 -21,566 


 


Neither applying the overall ratio directly nor by domains has an inherent systemic bias, but when the 
differences among the domain ratios are significant, applying by domains results in improved accuracy.  


The choice between how to apply the ratios does not affect whether or which domains are reported. There is 
a large inherent value in looking at program results by multiple domains in order to better understand where 
the program is doing well and what areas have room for improvement. 


3.1.2.3 Criteria for selecting domains for reporting and application 


DNV GL will select the domains that are reported and those that will be applied to estimate gross savings for 
the programs.  


Table 10. Relevant statistics 


Term Definition 


Ratio/Adjustment factor A point estimate of the evaluation findings expressed as a percent. 


+/- or Absolute 
Precision 


If the evaluation were repeated several times selecting samples from the same 
population, 90%6 of the time the ratio would be within this range of the ratio 


Confidence interval 
The upper bound is defined by the ratio plus the absolute precision. the lower 
bound is defined by the ratio minus the absolute precision. 


Relative Precision 
The relative precision is calculated as the absolute precision divided by the 
ratio itself. By convention, relative precisions are the statistic that are targeted 
in sampling (i.e. 90/10 is a relative precision metric) 


Finite population 
correction (FPC) 


FPC is a factor that reduces the measured error of samples drawn from small 
populations (less than 300). FPC applies when the ratio is applied to the same 
population from which the sample was drawn. 


 


Figure 5 shows an example: 
 


6 90% is the confidence limit that we are using.  
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• the adjustment factor (ratio) as a blue point 
• the 90 percent confidence interval with finite population correction (blue) 
• the 90 percent confidence interval without finite population correction (green) 


Figure 5. Ratio Diagram Example 


 


 


The plus/minus (±) error (%) indicated at the 90 percent confidence interval is the absolute difference 
between the estimated percentage and the upper or lower confidence bound. For example, in Figure 5, the 
ratio is 94 percent and the non-FPC 90 percent confidence interval is ± 5 percentage points (i.e., 94 percent 
± 5 percent).7 Another way of saying this is that there is a 90 percent probability that the actual ratio for 
the next year’s program lies between 89 and 99 percent. Figure 6 demonstrates this concept by showing 
twenty hypothetical confidence intervals calculated from twenty different samples of the same population. 
Eighteen out of twenty (90 percent) include the true population ratio.  


Figure 6. Ninety Percent Confidence Interval 


 
Note: Each horizontal line represents a confidence interval. Yellow confidence intervals do not include the actual ratio.  


The relative precision of the ratio is calculated as 5%/94% =5.3%. 


 
7 The critical value for calculating the confidence interval ± for each adjustment factor is determined using Student's t-distribution and n-1 for the 


degrees of freedom, where n is the sample size. The critical value for the gross savings adjustment factor is determined using the degrees of 
freedom based on the minimum sample size for the components of the adjustment factor. The gross savings adjustment factor is a product of 
the installation rate and the engineering verification factor. For 2-tailed estimates (ratios that could be above or below 100%) the appropriate t-
stat used to calculate precision from the standard error is close to 1.645. 


Adjustment 
Factor


90 Percent Confidence Interval, 
Without Finite Population Correction


90 Percent Confidence Interval, 
Finite Population Correction


89% 99%94%


Actual 
Installation 


Rate
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For low ratios, relative precisions may be quite high, even when the confidence interval around the ratio is 
quite narrow. Consider a ratio of 40% with the same 5% absolute precision as in the above example. While 
the absolute precisions are the same, the latter ratio (40%) has a relative precision of 5%/40% =12.5%. 


Because relative precisions can over-represent error for low ratios (and under-represent errors for ratios 
above 100%), we prefer to set thresholds for reporting and application based on the absolute precision 
rather than the relative precision. Where prospective application (applying the results of a study to a 
different program year than the one studied) is used, FPC-off errors are appropriate and the thresholds for 
reporting and application may be relaxed somewhat depending context and needs. 


For determining which ratios to report and apply we will use the following rules: 


• The minimum sample size for a reporting or application domain will be five.  
• The absolute precision threshold for reporting ratio for a domain will be +/- 20% at 90% confidence with 


FPC-on. 
• The absolute precision threshold for applying ratio for a domain will be +/- 15% at 90% confidence with 


FPC-on for retrospective application. 
• The absolute precision threshold for applying ratio for a domain will be +/- 20% at 90% confidence with 


FPC-off for prospective application. 


Reporting domains will be defined as combinations of categorizations where sample sizes and precisions 
allow: 


• Stratification segments 
• Measure types  
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3.2 Appendix B: Key Documents 
The site verification template which will be used for reporting verified results for each site to the OEB and 
EAC is found below. 


 


CPSV_Site_Report_t
emplate.pdf


 


 


Sample design memos for both CPSV and FR are embedded below. 


  


Final CPSV Sample 
Design to EAC.pdf


   


FR Sample Design 
Final to EAC.pdf


 


 


Interview guides (participant and vendor) for the free ridership study are embedded below 


 


Ontario Gas FR 
2018 - Participant ID     


    


Ontario Gas FR 
2018 - Vendor IDI Gu     


  







 


 
 


DNV GL Energy Insights USA, Inc.  Page 38 


 


3.3 Appendix C: LCNS Methodology 
Life Cycle Net Savings (LCNS) is a methodology for determining the FR component of NTG by estimating 
program effect over the life of the program measure. In this appendix, the terms FR and attribution are used 
interchangeably as complements of one another. This appendix does not include spillover.  


Notation: 


VGSS = Verified Gross Savings based on ISP or code efficiency equipment baseline (annual) 


VGSE = Verified Gross Savings based on pre-existing equipment baseline (annual) 


VGSL = Verified Gross Lifetime Savings  


YV.EUL = Verified Estimated Useful Life (Years) of installed efficient equipment 


YV.RUL = Verified Remaining Useful Life (Years) of replaced equipment8 


YA = Years Accelerated 


YR = Remaining Useful Life of pre-existing equipment  


AE = Efficiency Attribution 


AQ = Quantity (size) Attribution 


FE = Efficiency free ridership 


FQ = Quantity (size) free ridership 


SPA = Simple Program Attribution (function of efficiency and quantity free ridership, not timing) 


NSL = Net Lifetime Savings 


NSA = Net Acceleration Period Savings  


NSP = Net Post-Acceleration Period Savings  


3.3.1 Verified lifetime savings 
First we consider the verified savings that make up the denominator in the NTG ratio.  shows the verified 
lifetime savings for a measure.  


 
8 RUL of existing equipment is also applicable as defining the estimated useful life for some retrofit add-on measures 
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Figure 7. Verified lifetime savings for a measure 
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Verified lifetime savings are calculated as the difference in energy use of the incentivized measure and the 
energy use of the in-situ measure for the remaining useful life of the in-situ measure plus the verified 
savings of the ISP or code baseline measure for rest of the (verified) life of the new measure.  


𝑉𝑉𝑉𝑉𝑉𝑉𝐿𝐿 =  𝑉𝑉𝑉𝑉𝑉𝑉𝐸𝐸 ×  𝑌𝑌𝑉𝑉.𝑅𝑅𝑅𝑅𝐿𝐿+ 𝑉𝑉𝑉𝑉𝑉𝑉𝑆𝑆 ×  𝑌𝑌𝑉𝑉.𝐸𝐸𝑅𝑅𝐿𝐿 


3.3.2 Timing 
The treatment of timing is how LCNS differs from other estimation approaches for attribution. In LCNS the 
response to the question “when would you have performed the measure without the program” defines the 
number of years that the program accelerated (advanced) the measure. This period is referred to as the 
“acceleration period” and shown as the distance from the origin to YA along the x-axis. 


During the acceleration period, the customer would not have installed a new measure (efficient or standard). 
Instead the appropriate baseline equipment for this time period is the pre-existing equipment that they had 
been using. This section shows how this difference in baseline affects the net savings estimate for the 
measure relative to the gross savings. 


During the acceleration period (YA), the attributable savings are calculated as the difference in energy use of 
the incentivized equipment and the energy use of the replaced equipment (a pre-existing efficiency baseline). 
As a result, during the acceleration period the net savings (blue box up to VGSE) may be higher than the 
verified gross savings (VGSs) if the efficiency of the pre-existing equipment was less than the standard 
program baseline. Savings during the acceleration period are, by definition, attributable.  shows the 
attributable savings in the acceleration period for an accelerated measure.  
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Figure 8. Acceleration Period Savings 


 


 


Acceleration period savings are calculated as: 


𝑁𝑁𝑉𝑉𝐴𝐴 =  𝑉𝑉𝑉𝑉𝑉𝑉𝐸𝐸 ×  𝑌𝑌𝐴𝐴 
Special Case: “Never”  


Some respondents will indicate that they would “never” have replaced the existing equipment. A customer 
“Never” would have installed the project if they: 


1. respond to initial timing question by saying they never would have installed it without the program 


2. respond to second timing question by saying they would have installed it more than threshold 
number of years (4 or 2 depending on customer type) later without the program  


3. respond to the initial quantity question by saying they would not have replaced any of the units 
without the program 


For these measures, the acceleration period is defined by the remaining useful life of the pre-existing 
measure (YR) and the applicable baseline is versus pre-existing efficiency (VGSE) as shown in . 
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Figure 9. Acceleration period savings for “never” cases 


 


 


Acceleration period savings for “Never” would have installed measures are calculated as: 


𝑁𝑁𝑉𝑉𝐴𝐴 =  𝑉𝑉𝑉𝑉𝑉𝑉𝐸𝐸 ×  𝑌𝑌𝑅𝑅 
 


3.3.3 Efficiency and quantity 
In the post-acceleration period attribution is based on the program effect on the efficiency and quantity of 
what was installed. Post-acceleration period attribution is referred to as Simple Program Attribution (SPA). 


In this evaluation, SPA will be customized to claimed measure savings calculations where it is likely that it 
will help participants in understanding the questions. For most measures SPA will be calculated as a function 
of the efficiency free-ridership (fE) and the quantity free-ridership (fQ) as it was in the 2015 evaluation with 
changes to wording to aid customer understanding of the question. For example, for boilers, we will list the 
features of the efficient boiler installed before asking if the program had an effect on the boiler system 
overall. Then to determine the amount of effect we will ask DAT2b as described below. 


Other measures with specific easy to understand and report on characteristics will be evaluated by asking 
about program effect on these characteristics. For example, pipe insulation where we can ask about program 
effect on choice of insulation material, thickness and length of pipes. In these cases, we will substitute the 
customer responses into the original project calculator to estimate net savings. 


Measures that have multiple sub measures will be asked the scored FR questions appropriate to each 
measure as if it were a standalone measure. Net savings will be estimated by disaggregating the savings for 
the measure bundle and applying the sub measure specific participant reports to the savings associated with 
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each sub measure. For example if a customer indicates that everything in a new build greenhouse is 
attributable to the program with the exception of the wall material, net savings will be equal to gross, with 
the savings associated with the wall material removed (this specific example would be completed using 
Virtual Grower). 


Wording and questions to be used for each measure in the sample will be provided in a spreadsheet 
following receipt of project documentation. 


Efficiency attribution, AE, measures the effect the program had on the efficiency of the equipment 
installed. The efficiency attribution measures the proportion of savings attributable to the program for 
increasing the efficiency of the equipment above what would have been installed otherwise.  


Quantity attribution, AQ, measures the effect the program had on the size or amount of the equipment 
installed. The quantity attribution measures the proportion of savings attributable to the program for 
increasing or decreasing the quantity of equipment above or below what would have been installed 
otherwise. 


The general approach for calculating SPA from AE and AQ is described below.  


The free-ridership values for efficiency and quantity are calculated from the attribution factors. The 
complement of attribution is free-ridership. Attribution measures the portion of the savings that result 
because of the actions of the program. Free-ridership measures the portion of the savings that would have 
happened in the absence of the program. The free-ridership equivalents of the attribution factors are used to 
determine program net savings.  


fE = 1 - AE 
fQ = 1 - AQ 


The fraction of verified gross savings that would have occurred without the program is the product of the 
fraction of units that would have been installed without the program, and the fractional unit savings that 
these units would have had without the program.  


fQE = fQfE 
For example, if two-thirds as many units would have been installed without the program (fQ = 2/3), and the 
savings per unit would have been only half as much (fE = 1/2), the portion of the savings that would have 
occurred without the program would be  


fQE = (2/3) x (1/2) = 1/3. 
The SPA is the complement of this free rider portion. 


SPA = 1-fQE = 1- fQ fE 
The relationship is illustrated in . 
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Figure 10. Graphical derivation of the SPA equation 


 


 


SPA is the attribution of each year savings in the post-acceleration period.  shows the program attributable 
and free-ridership portions of each year’s savings in the post-acceleration period. The blue rectangles 
represent SPA as discussed and shown from above. The height of the SPA box is equivalent to the baseline 
used for verified savings. The grey “missing pieces” are the free ridership for each year’s savings. Because 
attribution is three dimensional and this is a two-dimension document, we are representing both years and 
quantity on the x-axis. Years are denoted by the dark blue vertical lines, while the quantity FR (fQ) is shown 
as the width of the grey box. 
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Figure 11. Post-acceleration period attributable savings 


 
The net savings in the post-acceleration period are calculated as: 


𝑁𝑁𝑉𝑉𝑃𝑃 =  𝑉𝑉𝑉𝑉𝑉𝑉𝑆𝑆 × 𝑉𝑉𝑆𝑆𝑆𝑆 × (𝑌𝑌𝐿𝐿 − 𝑌𝑌𝐴𝐴) 


Note that for the special case discussed relating to acceleration period savings, “Never”, SPA= 100%. 


3.3.4 Calculating attribution 
 shows the attributable savings across the lifetime of the measure NSL (blue) overlaid on the verified gross 
lifetime savings VGSL (green). The figure shows that with the effect of the dual baseline verification included 
in the net savings estimate and in the verified savings estimate that net savings will always be less than or 
equal to gross savings.  
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Figure 12. Attributable vs. verified gross savings for a measure 
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The formula for each individual measure’s estimate of lifetime net savings is:  


𝑁𝑁𝑉𝑉𝐿𝐿 = 𝑁𝑁𝑉𝑉𝐴𝐴 + 𝑁𝑁𝑉𝑉𝑃𝑃   
or 


𝑁𝑁𝑉𝑉𝐿𝐿 = 𝑉𝑉𝑉𝑉𝑉𝑉𝐸𝐸 × 𝑌𝑌𝐴𝐴 + 𝑉𝑉𝑉𝑉𝑉𝑉𝑆𝑆 × (𝑉𝑉𝑆𝑆𝑆𝑆) × (𝑌𝑌𝑉𝑉.𝐸𝐸𝑅𝑅𝐿𝐿 − 𝑌𝑌𝐴𝐴)  
The formula for each individual measure’s attribution is: 


𝑆𝑆𝐴𝐴𝐴𝐴𝐴𝐴 =
𝑁𝑁𝑉𝑉𝐿𝐿  
𝑉𝑉𝑉𝑉𝑉𝑉𝐿𝐿


 


or 


𝑆𝑆𝐴𝐴𝐴𝐴𝐴𝐴 =
𝑉𝑉𝑉𝑉𝑉𝑉𝐸𝐸 × 𝑌𝑌𝐴𝐴 + 𝑉𝑉𝑉𝑉𝑉𝑉𝑆𝑆 × (𝑉𝑉𝑆𝑆𝑆𝑆) × (𝑌𝑌𝑉𝑉.𝐸𝐸𝑅𝑅𝐿𝐿 − 𝑌𝑌𝐴𝐴) 
𝑉𝑉𝑉𝑉𝑉𝑉𝐸𝐸 × 𝑌𝑌𝑉𝑉.𝑅𝑅𝑅𝑅𝐿𝐿 + 𝑉𝑉𝑉𝑉𝑉𝑉𝑆𝑆 × (𝑌𝑌𝑉𝑉.𝐸𝐸𝑅𝑅𝐿𝐿 − 𝑌𝑌𝑉𝑉.𝑅𝑅𝑅𝑅𝐿𝐿)  


Four years is the time horizon beyond which we assume the respondent cannot answer with certainty. 
Anything beyond four years (YA>=4) is treated as a “never would have installed” response (100% 
attributable), rather than an accelerated measure. 


FR Sampled Projects not sampled for CPSV  


The sample for the CPSV portion of the study is a subset of the free ridership sample. This means that for 
projects included in the FR study, but not included in CPSV we will not be calculating verified savings. For 
expansion of the NTG ratio and for calculating post-acceleration period savings we will use the final ratio 
application domain level Gross RR to adjust tracking savings to verified savings for measures not in the 
CPSV. 


For acceleration period savings, we have a policy decision that needs to be made with the EAC. Typically we 
use a nested sample design so that most FR sampled projects are also sampled in the CPSV. This provides 
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enough CPSV sample points to provide a reasonable average from the CPSV results to estimate the A/P ratio. 
The A/P ratio refers to the ratio between the annual Acceleration Period Savings and the annual Post-
Acceleration Period Net Savings. In the 2016 CPSV there were less than 5 percent of measures were found 
with RUL-period savings that were different from post-RUL period savings due to few projects being 
replacements of equipment with existing life remaining and the Ontario approach to gross baselines. Our 
approach to determining the acceleration period savings for these measures is shown in Figure 13. 


Figure 13. Approach to determining acceleration period savings for non-CPSV sample measures 
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3.3.5 Sensitivity Analysis 
DNV GL will request feedback on final approaches to sensitivity analysis for the net-to-gross method as part 
of the NTG survey and methodology memo review. Our initial thoughts on possible analyses include: 
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1. Using an assumption of 2 years rather than 4 years for when the acceleration period is equivalent to 
a “never would have implemented” response (100% attribution). Mathematically, this will increase 
attribution, but will inform us how much the assumption matters. 


2. Using an assumption of 4 years rather than 2 years when the acceleration period is equivalent to a 
“never would have implemented” response (100% attribution) for all measures. Mathematically, this 
will increase attribution, but will inform us how much the assumption matters. 


3. Giving 100% credit to programs for customers who say they would have done a different efficiency 
than what they did rather than credit that ranges from partial to full based on a later response. 
Mathematically, this will increase attribution, but will inform us how much the assumption matters. 


4. Compare results using the LCNS method and the Y1NS method. This will test the sensitivity of 
results to the combined effect of measure life weighting of results (ccm rather than m3) and the 
different treatment of acceleration period savings. 
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3.4 Appendix D: Determining Attribution Parameters 
The attribution factors defined in the previous section are determined from the participant responses 
gathered during the survey. This section provides an overview of the survey data and how it is used to 
determine each attribution factor. It also includes more detailed sections for each factor that show exactly 
how all survey responses are handled.  


3.4.1 General procedure 
This section provides an overview of the attribution factors and how they are determined. 


• Timing attribution, AT: The timing attribution is determined from the acceleration period, YA, which is 
provided directly by the respondent and from VGSE, the verified savings versus existing equipment 
provided by the evaluation engineers (or an estimate based on the decision tree in ). There is no timing 
attribution effect for values of YA greater than four; in those instances, we assume that the measure 
would never have been installed without the influence of the program.  


• Efficiency attribution, AE: The efficiency attribution is based on the answers to questions DAT2a and 
DAT2b which ask about the efficiency level that would have been installed in absence of the program. 
Respondents who indicate that they would have installed a lesser-efficient piece of equipment in the 
absence of the program are asked what efficiency they would have installed instead. An efficiency 
attribution value is assigned based on the response. Standard/code/minimum efficiency based on 
program definitions will be used to bracket the finer cut as defined in the project documentation 
provided by the utilities. 


• Quantity attribution, AQ: The quantity attribution is based on the percentage change in quantity caused 
by the program, ΔQ, which is in turn provided directly by the respondent. The timing section next shows 
the attribution assignment based on responses to DAT3a and DAT3b. 


The next few sections deal with determining the timing, efficiency, and quantity attributions on a more 
detailed level.  


3.4.2 Timing 
The timing attribution, AT, is determined from the first set of attribution survey questions. These questions 
are consistent across all measure types and used to determine if the program accelerated implementation of 
a measure or caused it to be implemented before it would have been without the program. The two relevant 
questions are labelled DAT1a and DAT1b. 


• DAT1a:  “Without < the program>, would you have <installed, preformed> <measure> at the same 
time, earlier, later, or never?” 


o DAT1a_O:  “Why do you say that?” 


• DAT1b: “Approximately how many months later?” (DAT1b is only asked if DAT1a is “Later.”) 


Note that these questions ask about the timing of installing equipment, not installation of efficient 
equipment in particular. For example, if the measure was replacement of a high-efficiency boiler, the 
question asks when the boiler would have been replaced without the program. Engineers conducting the 
interviews are trained to ensure clarity for these questions.  shows a decision tree for DAT1a and DAT1b.  
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Figure 14. Decision tree for the acceleration period 


  


 


The measure is considered accelerated if the respondent indicates that the measure would have been 
installed less than four years later without the influence of the program. For projects completed at 
multifamily or small commercial sites, the threshold is less than 2 years. The acceleration period is 
determined based on the answer to DAT1b. If the respondent is unable to answer DAT1b, the measure is 
assigned the average acceleration period across all accelerated measures in the same measure group. 


If the respondent answers DAT1a with Earlier or Same Time then there is no acceleration period. If the 
respondent answers DAT1a with Never and the Quantity and Efficiency sections apply to the measure then 
the survey skips to the next section and there is no acceleration period. If the respondent answers DAT1a 
with Don’t Know or Refused but does provide answers to inform the Quantity and Efficiency Attributions then 
the measure is assigned the average Acceleration Attribution for all measures in the same primary domain.9 


 
9 The primary domain is the domain that the attribution factor will be applied to in calculating the final net savings for the programs.  







 


 
 


DNV GL Energy Insights USA, Inc.  Page 50 


 


Table 11. Timing attribution assignments - Default 
Coarse Cut 
(DAT1a) 


(Would you 
have 


implemented 
the measure 
at the same 
time absent 


the program) 


Finer Cut 
(DAT1b) Acceleration period 


Same time NA None 


Earlier NA None 


Later 


0 < years <4 AT=DAT1b Acceleration period equals response to DAT1b 


4<= years 
Equivalent to “Never”  
AT=AR Acceleration period equals remaining useful life of replaced 
equipment, SPA=100% 


Don't 
know/refused Weighted average of "later" cases for primary domain, 0 < years <4 


Never NA AT=AR Acceleration period equals remaining useful life of replaced 
equipment, SPA=100% 


Don't 
know/refused NA Weighted average of all respondents for primary domain 


 


Table 12. Timing attribution assignments – Multi-Family and Small Commercial 
Coarse Cut 
(DAT1a) 


(Would you 
have 


implemented 
the measure 
at the same 
time absent 


the program) 


Finer Cut 
(DAT1b) Acceleration period 


Same time NA None 


Earlier NA None 


Later 


0 < years <2 AT=DAT1b Acceleration period equals response to DAT1b 


2<= years 
Equivalent to “Never”  
AT=AR Acceleration period equals remaining useful life of replaced 
equipment, SPA=100% 


Don't 
know/refused Weighted average of "later" cases for primary domain, 0 < years <2 


Never NA AT=AR Acceleration period equals remaining useful life of replaced 
equipment, SPA=100% 


Don't 
know/refused NA Weighted average of all respondents for primary domain 
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3.4.3 Efficiency 
For measures without a measure specific SPA approach, Efficiency Attribution, AE, gives the program credit 
for increasing the efficiency of a measure above what would have been installed in the absence of the 
program. The three relevant questions are DAT2a, DAT2b and DAT2c. 


• DAT2a:  “Without <the program>, would you have installed the same efficiency as what you installed, 
lower efficiency, or higher efficiency?” 


• DAT2b: “Without <the program>, would you have installed <measure> that was “<Basecase> on 
the market at that time,” or “between <Basecase> and the efficiency that you installed?” (DAT2b is only 
asked if DAT2a is “Lesser.”) 


• DAT2c: “Without <utility> program, what would you have installed?” 


The program receives nonzero Efficiency Attribution if the respondent indicates that they would have 
installed a less efficient measure without the influence of the program. The magnitude of the Efficiency 
Attribution is determined based on the answer to DAT2b, as shown in .  shows the corresponding decision 
tree for DAT2a and DAT2b.  


Figure 15. Decision tree for efficiency attribution 


 


 


If the respondent answers DAT2a with Greater or Same then the survey skips to the next section and there 
is zero Efficiency Attribution. If efficiency is not applicable to this measure but quantity is applicable and the 
measure would have been installed anyway then the survey skips to the next section and the Efficiency 
Attribution will not affect the Simple Program Attribution. If the respondent answers DAT2a with Don’t Know 
or Refused but does provide answers to inform the Quantity Attribution and Acceleration Period then the 
measure is assigned the average Efficiency Attribution for all measures in the same measure group. 


DAT2a
Would you have installed 
the same efficiency, lesser 
or greater?


Lesser


Greater


Same 
Amount


N/A


Don’t Know


Refused


DAT2c
Would you say this 
option is similar to 
<tracking baseline> or 
something between 
<tracking baseline> and 
what you installed?


Tracking 
Baseline


Something in 
Between


Don’t Know


Refused


Keep


Keep


See Figure Y


See Figure X


100%


50%


Weighted 
Average of 


DAT2c Non-DKR


None


Weighted 
Average of 


DAT2a Non-DKR


DAT2b
What would you 
have done?
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Table 13. Efficiency attribution assignments 
Coarse Cut 
(DAT2a) 


(what 
efficiency 


would have 
been 


implemented 
absent the 
program) 


Finer Cut 
(DAT2c) 


Efficiency 
Attribution 


Same NA 0% 


Lower 


Tracking baseline 100% 
Between tracking baseline efficiency and the efficiency that was 
installed 50% 


Don't know/refused 
Weighted average of 
above cases for 
primary domain 


Greater NA 0% 


Don't 
know/refused NA 


Weighted average of 
all respondents for 
primary domain 


 


DAT2c will be used to confirm response to DAT2b. If the customer indicates that they would have done 
something between code and what they did, but DAT2c is reflects the typical gross baseline for the measure 
then we would make an adjustment to the score. The reverse is also true, if DAT2c corresponds to a 
measure between the typical gross baseline for the measure in CPSV and the efficient measure then we 
would adjust a DAT2b response accordingly.  


3.4.4 Quantity 
For measures without a measure specific SPA approach, Quantity/Size Attribution, AQ, gives the program 
credit for increasing the quantity of a measure above what would have been installed in the absence of the 
program. The quantity/size question will be asked according to project documentation: 


• Measures with multiple identical pieces of equipment will be asked about the program’s effect on the 
number of pieces installed 


• Measures with documented right-sizing will be asked about the program’s effect on the size of the 
equipment with responses of “larger” providing attribution credit  


• Measures with neither number of units nor right-sizing will be asked about the size of the equipment 
with responses of “smaller” providing attribution credit  


• Some measures, for example destratification fans, may have both number and size of equipment as 
factors. In these cases both questions will be asked. 


 The two relevant questions are DAT3a and DAT3b.  


• DAT3a:  “Without <the program>, how different would the <number/size> of the <equipment type> 
have been? Would you say you would have installed the same amount, less, more, or not have installed 
anything?” 
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• DAT3b: “By what percentage did you change the amount of <equipment type> installed because of 
<the program>?” (DAT3b is only asked if DAT3a is “Less” or “More.”)  


The program receives nonzero Quantity Attribution if the respondent indicates that they would have installed 
less of the measure or a smaller measure without the influence of the program (for example: “I would have 
replaced as many doors”. The program also receives nonzero Quantity Attribution if the respondent indicates 
that they would have installed more of the measure or a larger measure without the influence of the 
program (for example: “I would have installed a bigger furnace, but I through the program I learned it was 
unnecessary”). The latter case covers situations where the program effect was in “right sizing” the measure. 
The magnitude of the Quantity Attribution is determined based on the answer to DAT3b, as shown in .  
shows a decision tree for DAT3a and DAT3b. 


Figure 16. Decision tree for quantity attribution  


DAT3a
Would you have installed 
the same amount (size), 
less or more (smaller or 
larger)?


Less/Smaller


More/Larger


None


Same 
Amount


N/A


Don’t Know


Refused


DAT3b
By what percent did you 
<increase, decrease> the 
amount installed?


Increase %


Decrease %


Don’t Know


Refused


Keep


Keep


See Figure Y


See Figure X


DAT3b
DAT3b +100%


DAT3b


Weighted Average 
DAT3b Non-DK/R


100%


None


Weighted Average 
DAT3a Non-DK/R


 


 







 


 
 


DNV GL Energy Insights USA, Inc.  Page 54 


 


Table 14. Quantity attribution assignments 
Coarse Cut 
(DAT3a) 


(How much equipment 
would have been replaced 


absent the program) 


Finer Cut 
(DAT3b) Quantity Attribution 


Same N/A 0% 


Less/Smaller 
ΔQ AQ = ΔQ / (ΔQ + 100%) 


Don't know/refused Weighted average of "less" cases for primary 
domain 


More/Larger 
(right sizing) 


ΔQ AQ = ΔQ 


Don't know/refused Weighted average of "more" cases for primary 
domain 


None N/A 100% 


Don't know/refused N/A Weighted average of all respondents for primary 
domain 


 


If the respondent would have installed a smaller measure without the program then the Quantity Attribution 
is calculated as: 


AQ = Inc / (Inc + 100%) 


where 


 Inc = percentage change in quantity because of the program. 


If the respondent would have installed a larger measure without the program, then the Quantity Attribution 
is calculated as: 


AQ = Inc. 


If the respondent answers DAT3a with Same Amount or None then the survey skips to the next section and 
there is zero Quantity Attribution. If quantity is not applicable to this measure but efficiency is applicable 
and the measure would have been installed anyway then the survey skips to the next section and the 
Quantity Attribution will not affect the Simple Program Attribution. If the respondent answers DAT3a or 
DAT3b with Don’t Know or Refused but does provide answers to inform the Efficiency Attribution and 
Acceleration Period then the measure is assigned the average Quantity Effect for all measures in the same 
measure group. 


3.4.5 What if they “Don’t Know” or “Refuse?” 
Some respondents are unable or unwilling to answer the relevant questions in the survey attribution 
sequence. If a participant is unable or unwilling to answer all of the attribution questions then the participant 
is dropped from the attribution analysis. However, the respondent information will still be included as part of 
the installation rate and the VGI.  shows a decision tree that indicates the relationship between the question 
responses and how they affect the attribution. If a measure goes to the “Keep” decision then the ultimate 
resolution of each effect is shown in the previous tables. 
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Figure 17. NTG case retention decision tree for don’t know/refused 


  


 


3.4.6 When efficiency and quantity don’t apply 
Quantity and efficiency questions do not apply to all measures. Efficiency questions do not apply if the 
equipment type is inherently an efficiency improvement; that is, the “standard efficiency” baseline would be 
not to install anything. Variable frequency drives (VFDs) or heat recovery systems are examples. Quantity 
questions do not apply when varying quantity or size does not make sense in the context of the measure.  


 shows a decision tree that indicates the relationship between the question responses and how they affect 
attribution. If a respondent indicates that a measure would never have been installed without the program 
and the DAT2a and DAT3a questions do not apply then the attribution is 100%. If the respondent would 
have installed the project at the same time, earlier, or later and the DAT2a and DAT3a questions do not 
apply then the measure is assigned the average savings-weighted attribution across all measures in that 
measure group. 


Figure 18. Decision tree for not applicable 
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3.4.7 Example Attribution Calculations 
Table 15 provides several examples of how survey responses are translated into an NTG ratio. The examples in the table show primarily 
early replacement (on the gross savings) measures, but the non-ER measures would work the same way. E and Q are the attribution 
portions, not free ridership (i.e. 0% in column Q means 100% free ridership for quantity/ size). 


Table 15. Attribution Examples 


Example DAT1a DAT1b DAT2a DAT2b DAT3a DAT3b VGSE VGSS YV.RUL YV.EUL VGSL YA E Q SPA NSL NTG 


Accl only Later Two 
Years Same  Same  100 50 3 10 650 2 0% 0% 0% 200 31% 


"Never" for timing Never  Same  Same  100 50 3 10 650 3 0% 0% 100% 650 100% 


No attribution Same  Same  Same  100 50 3 10 650 0 0% 0% 0% 0 0% 
Accl with partial 
efficiency Later Two 


Years Less Between Same  100 50 3 10 650 2 50% 0% 50% 400 62% 


"Never" with partial 
eff. Never  Less Between Same  100 50 3 10 650 3 50% 0% 100% 650 100% 


Partial eff. only Same  Less Between Same  100 50 3 10 650 0 50% 0% 50% 250 38% 


Accl with partial eff. 
and partial quantity Later Two 


Years Less Between Less Half 100 50 3 10 650 2 50% 50% 75% 500 77% 


"Never" with partial 
eff. and partial 
quantity 


Never  Less Between Less Half 100 50 3 10 650 3 50% 50% 100% 650 100% 


Partial efficiency 
and partial quantity Same  Less Between Less Half 100 50 3 10 650 0 50% 50% 75% 375 58% 


"None" is equal to 
"Never" Same  Same  None  100 50 3 10 650 3 0% 100% 100% 650 100% 


Full eff. credit, no 
accel. or quantity 
(ER) 


Same  Less Standard Same  100 50 3 10 650 0 0% 100% 100% 500 77% 


Full eff. credit, no 
accel. or quantity 
(non-ER) 


Same  Less Standard Same  0 50 0 10 500 0 0% 100% 100% 500 100% 
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3.4.8 Incorporating vendor effect 
Vendor effect will be estimated for the Enbridge Commercial and Multi-family segments.  


DNV GL will take two steps to determine when a vendor survey is necessary to supplement the participant 
survey. They are: 


1. When we request project documentation and site contact information for each sampled project we will 
also ask the utilities to provide vendor contact information for projects with vendor involvement. 


2. Each survey completed with a participant is reviewed to determine the effect the vendor had on the 
participant’s decision to install a given measure relative to the program’s effect. If a participant indicates 
that the program did not fully influence their decision to install high-efficiency equipment but the vendor 
did have influence, then we will complete a survey with the vendor (ie. if participant attribution is 100% 
without considering vendor influence, then a vendor survey will not be attempted). 


For measures with both participant surveys and vendor surveys, the analysis will produce two separate sets 
of attribution component (Timing, Efficiency, and Quantity) values. The first reflects the influence that the 
program had on the participant’s decision to install the measure. The second reflects the influence that the 
program had on the vendor’s business practices and therefore their ability to sell the specific measure to the 
specific customer. The higher attribution score for each component will be used in calculating the final 
attribution for the measure. 


In the event that a vendor interview is triggered, but is either not completed or results in inconclusive 
vendor scores, vendor attribution components for the measure will be the average component attribution of 
all completed vendors within the evaluation program. 


Triggering a Vendor Survey 


A vendor survey will be triggered if a customer indicates that a vendor influenced the customer’s decision to 
install. Any of the responses shown in Table 16 trigger a vendor survey.  
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Table 16. Vendor Triggers 
Que
stio


n 
Question Text Response Trigger 


PF2 Why was the project considered at that time? What got 
the ball rolling? 


Consulting done by vendors, 
contractors, design firms, consultants or 
other third parties 


PF4 Now let’s talk about the design decisions. What motivated 
you to choose the equipment that you did? 


Consulting done by vendors, 
contractors, design firms, consultants or 
other third parties 


PF4
a 


Did you receive any outside assistance formulating the 
business case / calculating ROI? If so, from whom? 


<PROJECT VENDOR> 
 
Other = Contractor, Consultant, 
Design/Engineering Firm, Other 


PF4
b How did you calculate the energy savings? 


Consultation/advice from: 
<PROJECT VENDOR>  
 
Other = Contractor, Consultant, 
Design/Engineering Firm, Other 


PF6 
You might have already said, but just to confirm, did 
<PROJECT VENDOR> influence when or what you installed 
for this project? 


Yes 


 


Vendor Survey Scoring 


The vendor survey will result in three scores parallel to the attribution components in the participant method: 
one for timing, one for efficiency and one for quantity. Not all measures will receive a score for each 
component. 


The timing component in the vendor methodology applies only to replacement projects. While vendors 
certainly motivate acceleration of other types of projects, we could not formulate a logic that would result in 
Enbridge motivating Vendors in the commercial and multi-residential programs to recommend projects 
earlier. 


Figure 19. Vendor timing Scoring 


PS1a
<IF REPLACEMENT> For 
this project, was keeping 
the existing equipment in 
service a viable option?


PS1b
About how much longer 
could the replaced 
equipment have remained 
in service? 


PS1c
Did Enbridge have any effect 
on your recommendation to 
replace the system rather 
than repair or maintain it? 


Yes


No


Don’t Know


Refused


PS1b


Don’t Know


Refused


VRUL, if 
VRUL=EUL then 
VATTR =100%


VRUL X simple 
average of PS1c


None


Yes


No


Don’t Know


Refused
VRUL=


Simple Average 
of PS1b, 


including filled 
DKRs and “No” 
responses from 


PS1a


VRUL=
Simple average 


of PS1b 
responses 


If PS1b ≥ 4 then 
VRUL = EUL
Else VRUL 


=PS1b


 


 


The scoring for vendor timing determines first that the replaced product was not at the end of its life. Next 
we determine how much longer the equipment could have stayed in place and finally we ask whether 
Enbridge motivated the vendor to recommend replacement rather than continued maintenance.  
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The efficiency questions are asked two ways: one way for binary measures which typically control energy 
using equipment and one way for non-binary equipment that has varying levels of efficiency.  


Figure 20. Vendor Efficiency Scoring 


 


 


The efficiency questions and scoring parallel the participant guide, but ask about Enbridge’s effect on the 
vendor’s recommendations instead of the decision to install a specific equipment type. 


For vendor quantity attribution, there is one question sequence for right-sized equipment and one for non-
right-sized equipment. We will request E-tool calculation files for Boilers that receive right-size credit from 
either the vendor or participant survey in order to provide the proper attribution credit for the measure. To 
protect respondent anonymity additional files for participants in the sample frame will also be requested. 


Post-Code 
Responses


PS2a – non-binary


For this project, did Enbridge 
have any effect on the specific 
<measure configuration> you 
recommended?


PS2a – binary


For this project, without 
Enbridge would you have 
recommended a <Project>?


PS2b


What would you have 
recommended instead? 


PS3 – non-binary
This project was <P1_Efficient project 
descr>. The baseline efficiency for 
this type of project is <P1_Baseline 
project descr>. If Enbridge had not 
been involved, what efficiency level 
would you have recommended?


OR


Yes


No


Don’t Know


Refused


Baseline


Between Baseline 
and Standard


Don’t Know


Refused


100%


Simple average 
of non-DKR


50%


None


Simple average 
of non-DKR, 


including “No” 
responses to 


PS2a
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Figure 21. Quantity Attribution – Right Sizing 


PS4a


For this project, did you 
recommend a smaller system 
than what was replaced?


PS4b


Did Enbridge influence 
that recommendation? Yes


No


Don’t Know


Refused


100% of right size 
portion of project


Simple average 
of non-DKR


None


Simple average 
of non-DKR, 


including “No” 
responses to 


PS4a


Yes


Don’t Know


Refused


No


 


Figure 22. Quantity Attribution – Standard 


PS5a


For this project, did Enbridge 
have any effect on the amount 
of [Measure] you 
recommended?


Yes


No


Don’t Know


Refused


PS5b
How much would you have 
recommended without 
Enbridge’s influence?


Simple average 
of non-DKR


% of installed 
that would not 


have been 
recommended


None


Simple average 
of non-DKR, 


including “No” 
responses to 


PS5a


Amount


Don’t Know


Refused


 


 


3.4.9 Quality control by interviewers and analysts 
Collected data will be reviewed for consistency in near real-time, with each measure reviewed by a DNV GL 
NTG expert. This review will result in questions for the interviewer to explain where the information recorded 
is unclear or appears inconsistent. Interviews that result in potential inconsistencies will be flagged for 
additional review.  


Each of the components of attribution, Timing (DAT1a/ DAT1a_O/DAT1b), Efficiency 
(DAT2a/DAT2a_O/DAT2b) and Quantity (DAT3a/ DAT3a_O/DAT3b), have a question sequence that follows 
the same pattern: 
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DATXa.  What would you have done without the program? 


DATXa_O.  Why do you say that? 


DATXb.  <If DATXa=program effect> How different would the project have been? 


Quality control for each component of attribution consists of comparing the final component attribution score 
(t, e, q) to the open-ended response for the “DATXa_O. Why do you say that?” question. 


Interviewers are trained to probe if the response to the open-ended question is inconsistent with the scored 
response to DATXa.  


Overall attribution scores are also compared to the DAT0 scores and assessed for consistency. A high 
attribution score from the TEQ questions should usually correspond to a “somewhat unlikely” or” very 
unlikely” to implement response to one or both of the DAT0 scores. While a low attribution score from the 
TEQ questions should usually correspond to “somewhat likely” or “very likely” to implement without the 
program. Overall attribution scores are also assessed for consistency with the DAT4 verbatim, by bins as 
described for the QC of the component scores. Inconsistent scores will be flagged and the full survey for the 
customer will be reviewed independently by both Dr. Shawn Bodmann and the PM (Ben Jones). In the event 
that the independent reviews result in different prescribed resolutions, Dr. Miriam Goldberg will arbitrate the 
ultimate resolution. All reviews that result in a change to the measure FR score will be explained (while 
protecting respondent confidentiality) in an appendix to the FR report. 


3.4.10 Quality control PM Review 
For each site that has a measure flagged for PM review, the PM (Ben Jones) will review the full survey, 
including all measures and responses. The PM may also follow up with the interviewer to better understand 
the combination of responses. If the PM determines that the flagged score (whether of a component or 
overall) is not clearly contradicted by the overall story told by the respondent throughout the interview, the 
PM makes no change. If the flagged score is clearly contradicted (approximately 1% of cases in DNV GL’s 
experience), the PM decides among three options:  


• drop the measure from the sample – for very muddled responses, much more common with CATI 
(Computer Aided Technical Interviews) than IDI 


• replace the inconsistent response with a “Don’t Know” (effectively using the average if it is clear that 
there should be some attribution for the component, but unclear how much) 


• adjust the flagged score to more accurately reflect the intent of the respondent (employed in cases 
where there is overwhelming evidence of intent, for instance the open-ended response says clearly what 
the score should be)  


For all adjusted scores, project sponsor (Tammy Kuiken) approval is required.  
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3.5  Appendix E: CPSV Rigour Levels 
DNV GL will use the value of information framework to efficiently apply more evaluation resources (such as 
labor hours) to the areas with the greatest uncertainty (such as large and complex measures) and fewer 
resources to the areas with the least uncertainty (such as small simple measures) by defining varying 
evaluation rigour levels and applying them to each measure. To ensure that the appropriate rigour is 
communicated to everyone who reviews them, site plans and site reports will use colour-coded table 
headers according to the assigned rigour level for that measure. The table below shows the general 
descriptions of the evaluation rigour levels and their assigned colours. 


Table 17. Rigour level descriptions 


Rigour Level Description Assigned 
Colour 


Standard 


Includes: 
 Detailed application review 
 On-site verification and/or telephone interview 
 Collection of data on key parameters 
 Revised engineering calculations 
 Billing data analysis 
 Possible spot measurements 


 


High  


Includes all approaches described in Standard, plus as applicable: 
 On-site verification (all) 
 Billing/interval data analysis 
 Calibrated standard simulation models 
 Possible short term post monitoring 


 


Very High  


Includes all approaches described in High, plus as applicable: 
 Complex calibrated simulation models  
 Spot measurements  
 Long-term post monitoring  
 Supplemental research 
 Multiple site visits 


 


 


Higher rigour sites could involve the addition of elements such as: 


• A fully specified regression analysis of consumption information from utility bills with 
inclusion/adjustment for changes and background variables over the time period of the analysis that 
could potentially be correlated with the gross energy savings being measured. 


• Twelve (12) months post-retrofit consumption data are required. 
• Twelve (12) months pre-retrofit consumption data are required, unless program design does not allow 


pre-retrofit billing data, such as in new construction. In these cases, well-matched control groups and 
post-retrofit consumption analysis is allowable. 


• Sampling must be adequate (in general, a minimum of six data points will be required) for a valid 
regression-based estimate.  


• Building energy simulation models that are calibrated as described in IPMVP Option D requirements. If 
appropriate, evaluators may alternatively use an engineering model with calibration. 


• Retrofit isolation engineering models as described in IPMVP Option B requirements. 
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1 Site Report – <site report #> 
Table 1-1. Site Overview  



Utility Program <utility> <program> 



CPSV ID  



Evaluated (Total) Measures  



Building Type (Verification)  



Data Collection Type  



Data Collection Date  



High Level Description of Project(s) 
(Verification Description)  



 



Table 1-2. Measure Overview(s) 



Utility Project ID <measure #> <measure #> 



Measure Number   



Rigour Level (Verification)   



Measure Description (Tracking)   



Measure Description 
(Verification if diff.)   



Program Year   



Installation Date (Tracking)   



Stratum (Verification)   



Cumulative Cubic Meters 
(Tracking)   



Cumulative Realization Rate 
(Verification)   



Key Reasons for Adjustment 
(Verification)   



Potential Measure Interactions 
In 2019 this site had (x) measures (y) of which were sampled.  



1. ABC-123, Boiler replacement – (Interactive/Noninteractive) - installed prior (to/after) and on 
(same/different) system to sampled measure ABC. [If interactive] Ex ante took into account 
correctly, so no change / Ex ante and ex post differed. Ex post savings reduced by (X) due to the 
change. 
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1.1 Verification of Measure 1 



1.1.1 Utility Description of Measure 
The text below is taken verbatim from the utility documentation except as indicated by brackets []. 



Utility Project Description 



 



Utility Baseline Description 



 



Utility Energy Efficiency Measure Description 



 



1.1.2 Verifier Interpretation and Additional Information 
The following text outlines our understanding of the project prior to data collection.  



Verifier Project Description 



 This is our understanding of the measure. 



This is how it saves energy. 



Verifier Baseline Description 



In the baseline case, XXXXX.   



Verifier Energy Efficiency Measure Description 



In the efficient case, XXXXXX.  



After data collection… 
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1.1.3 Site Plan Summary 
The key sources of uncertainty and how the verification addressed them are provided in Table 1-3. 



Table 1-3. Data Collection Approaches - Measure 1 



<measure #> Primary Data Collection Approach Backup Data Collection Approach 



   



   



   



   



   



   



   



   



   



   



   



   



   



   



   



   



 
Top priority red bold. Second priority black bold. 
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1.1.4 Site Findings 
Table 1-4 provides a summary of the findings for parameters in the Site Plan Summary. 



Table 1-4. Findings - Measure 1 



<measure #> Ex Ante Source Ex Ante 
Value 



Ex Post 
Value Ex Post Source 



     



     



     



     



     



     



     



     



     



     



     



     



     



     



Items that changed are coloured red. 
 



1.1.5 Calculation Method 
The ex-ante calculation method is based on (high level method 1 to 2 sentences).  



Ex post utilized (state clearly if ex post used ex ante and why or why not. If different method was used, why and what was done instead. 
METHOD CHANGE ONLY not input or assumption changes) 
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1.1.6 Results 
Table 1-5 presents the results for the measure. The results below are based on the findings above. 



Table 1-5. Results - Measure 1 



<measure #> Ex Ante 
Value 



Ex Post 
Finding 



% 
Match Source or Reason(s) for difference 



Measure Type     
Standard EUL of Measure (Years)     
ER Period (Years)     
Non-ER Period (Years)     
Baseline Type during ER Period     
Baseline Type during Non-ER Period     
Annual m3 Savings in ER Period     
Annual m3 Savings in Non-ER Period     



Cumulative m3 Savings     



Measure Incremental Cost     



Cumulative kWh     
Cumulative Water (L)     
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Key Findings 
 



 



1.1.7 Recommendations 
1. XXXXXX. 



2. XXXXXX. 



3. XXXXXX.  
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1 SAMPLE DESIGN 
This section presents the stratification plan using the data provided by Union and Enbridge for 2018 custom 
C&I and multi-family projects.  



1.1 Free Ridership Sample Design  



1.1.1 Explore the 2018 Tracking Data  
For both utilities, we describe a row in the tracking data as a “measure.” Enbridge’s tracking data has a clear 
project identifier that groups rows of measures into projects. Union’s tracking data does not have a project 
identifier that groups rows of measures together. Our review of Union’s data showed that there are sites 
that have multiple measures in a year, which is an indication that Union’s tracking data records are likely 
similar to a “measure” row in the Enbridge data in most cases. For our analysis and sample design, we use 
the “measure” row as our unit of analysis. 



1.1.1.1 Enbridge CIMF 
The Industrial segment of the 2018 Enbridge CIMF program makes up close to half of the savings in the 
program and less than one quarter of the measures. Figure 1 provides an overview of the number of 
measures, average measure size in CCM and total CCM for each segment. 



 
Figure 1: High level view of Enbridge 2018 CIMF Program 



 
Figure 2 provides an overview of the number of measures, average measure size in CCM and total CCM for 
each segment and the major measure types that DNV GL identified in the 2018 data. 
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Figure 2: Major Measure Types in 2018 Enbridge CIMF Program 



 



1.1.1.2 Union CIMF 
Figure 3 provides an overview of the number of measures, average measure size and total CCM for each 
segment in the 2018 program. In the figure and table, we can see that the Agriculture and Industrial 
segments together provided more than 90 percent of program savings, with the Agriculture segment 200 
million CCM larger than the Industrial segment.  



Figure 3: High level view of 2018 Union CIMF Program 
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Figure 4 provides an overview of the number of measures, average measure size in CCM and total CCM for 
each segment and the major measure types that DNV GL identified in the 2018 data. 



 
Figure 4: Major Measure Types in 2018 Union CIMF Program 



 



1.1.1.3 Union Large Volume 
Figure 5 provides an overview of the number of measures, average measure size and total CCM for the 2018 
program. The number of projects in Large Volume are low enough that it is unlikely we will be able to 
disaggregate into reporting categories after the analysis. 



 
Figure 5: High level view - Union Large Volume Program



  



1.1.2 Stratification and design 
The error ratios (ERs) used in the sample designs are based on an average of the 2015 free ridership results 
and the 2015 free ridership assumptions. We further bounded the ER, that is we would not use an ER less 
than 0.25 or greater than 0.75, in order to limit the risk of over or under collecting data. The upper 
bounding rule for free ridership is higher than that used for CPSV due to the greater variation that is 
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typically seen in free ridership studies. The upper bound affected several categories for the 2018 free 
ridership sample designs. 



Table 2 shows the estimated ER used in the segment-measure type-size sample design. For each, we used 
the actual 2015 ER from the domain that was most similar in the 2015 results in order to produce the 
average assumed ER for 2018. 



Table 1: Estimated error ratio used in segment-measure type-size sample design 



Utility Program Segment Measure Type 
2015 



Assumed 
ER 



2015 
Actual 



ER 



2018 
Assumed 



ER 



Enbridge CI&MF 



Industrial 
Process 0.60 0.65 0.63 
Other Industrial 0.60 0.65 0.63 
System Maintenance 0.60 0.65 0.63 



Commercial  
Boilers 0.60 1.22 0.75 
Ventilation 0.60 1.58 0.75 
Other Commercial 0.60 1.20 0.75 



MR Multi-Family 
Boilers 0.60 0.80 0.70 
Ventilation 0.60 0.97 0.75 
Other Multi-Family 0.60 0.05 0.40 



Union 
CI&MF 



Industrial 
Steam or Hot Water System 0.60 0.74 0.67 
HVAC 0.60 0.74 0.67 
Other Industrial 0.60 0.74 0.67 



Agriculture 



GH - Heating or Water 
System 0.60 0.70 0.65 
GH - New Build 0.60 0.70 0.65 
GH - Other 0.60 0.70 0.65 



Commercial & 
MR MF All Comm & MR MF 0.60 0.80 0.70 



Large Volume All Large Volume 0.60 1.02 0.75 



The samples were designed to meet a 10% relative precision at 90% confidence threshold for each program 
including the finite population correction factor (FPC-on). A secondary target of 20% relative precision at 
90% confidence threshold for each domain within a program was used in order to provide reasonable 
precision for applying domain level results to years other than the year studied, also called FPC-off. 



For the 2018 free ridership evaluation, DNV GL tested two stratification approaches.  



The segment-size design used two levels of stratification within a program: 



 Segment (Industrial vs. Commercial vs. Multifamily or Agriculture). Program delivery is 
different for each of the segments that were used in the CPSV sample design, making them an 
appropriate level of stratification for the FR study as well. Stratifying by segment also provides value 
in ensuring coverage of each segment in the sample and ensures sample sizes in each segment 
support reporting at the segment level. This is even more important for the FR sample as its results 
will likely be applied to years other than the program year studied. Segments were clearly defined in 
the tracking data and the evaluation uses these definitions.  
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 Measure size (CCM). Within each segment, up to seven size strata were assigned. The number of 
size strata within the categorical groupings were limited to ensure a minimum number of target 
completes per strata, with the exception of the largest strata which may only have one to three sites 
in the population for some groupings. 



The segment-measure type-size design used two levels of stratification within a program: 



 Segment (Industrial vs. Commercial vs. Multifamily or Agriculture). Identical to the 
segment-size design. 



 Measure Type. We grouped measure types into aggregate groups based directly on fields in the 
utility source data. Our approach was to try to ensure that the largest homogenous set of measures 
in each segment will be able to have a separate NTG ratio in the final report. Separate FR ratios for 
different measure types allows for improved accuracy in applying ratios to future programs if 
measure mixes change from year to year. 



 Measure size (CCM). Within each segment-measure type, up to seven size strata were assigned. 
The number of size strata within the categorical groupings were limited to ensure a minimum 
number of target completes per strata, with the exception of the largest strata which may only have 
one to three sites in the population for some groupings. 



After consultation with the EAC, the segment-measure type-size design was used. The decision was made in 
part due to differences in the distribution of CCM savings among the measure types between 2017 and 
2018. The distribution for each segment with multiple measure types is shown in  



Table 2: Distribution of CCM across measure types in 2017 and 2018 
Utility Segment Measure Type 2017 2018 Diff 



Enbridge 



Commercial 
Boilers 36% 49% 13% 
Other Commercial 43% 28% -15% 
Ventilation 21% 23% 2% 



Industrial 
Other Industrial 36% 37% 1% 
Process 56% 47% -9% 
System Maintenance 8% 16% 8% 



MR MF 
Boilers 66% 69% 3% 
Other MF 9% 10% 0% 
Ventilation 25% 21% -4% 



Union 



Agriculture 
GH - Heating or Water System 44% 41% -4% 
GH - New Build 40% 47% 7% 
GH - Other 16% 12% -4% 



Industrial 
HVAC 18% 34% 16% 
Other Industrial 37% 25% -12% 
Steam or Hot Water System 45% 41% -4% 



Stratification for the three programs are shown in Figure 6 through Figure 10. In each design, strata with 
the smallest measures are to the left (sky blue) with each stratum further to the right having progressively 
larger measures. Size is relative within each categorical grouping: for example, the largest measures in 











 



 
 



2018 Natural Gas Demand Side Management Free Ridership Sample Design Sample Design 6 
 



stratum 3 in the Union Commercial group may be (and in this case, are) smaller than those in stratum 2 for 
the Union Industrial group. Each stratum within a group has similar total savings amounts, except for the 
largest stratum, which often contains a small number of very large projects whose total savings are greater 
than the other strata for the segment. At the same time, smaller strata have more measures. 



Figure 6: Segment-Measure Type-Size Design for Enbridge CI&MF 



 











 



 
 



2018 Natural Gas Demand Side Management Free Ridership Sample Design Sample Design 7 
 



 











 



 
 



2018 Natural Gas Demand Side Management Free Ridership Sample Design Sample Design 8 
 



Figure 7: Segment-Measure Type-Size Design for Union CI&MF 
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Figure 8: Stratification for Union Large Volume 



 



 



1.1.3 Selecting a Sample Design  
Table 3 shows the number of measures in the sample frame (population), the targeted sample size and the 
anticipated relative precision for each program.  



Table 3: Sample size and anticipated precision for each program 



Utility Program 
Sample 
Frame 



(N) 



Segment-
Measure 



Type-
Size 



Sample 
Size 
(n) 



Segment-Measure 
Type-Size 



Anticipated 
Relative Precision  



@ 90% 
Confidence 



FPC On FPC Off 



Enbridge CIMF 696 169 6% 7% 



Union 
CIMF 358 100 7% 8% 
Large 
Volume 40 24 7% 11% 



Total  1,094 293   



 



Table 4 shows how the two designs compare by segment. Achieving 90/20 with FPC off would allow us to 
apply segment level ratios to future programs without making exceptions to the application rule precedent 
established in the 2015 study. Each design approach would achieve 90/20 precision with FPC off for each 
segment.  
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Table 4: Sample size and anticipated precision by segment 



Utility-
Program Segment 



Sample 
Frame 



(N) 



Segment-
Measure 



Type-
Size 



Sample 
Size 
(n) 



Segment-Measure 
Type-Size 



Anticipated 
Relative Precision  



@ 90% 
Confidence 



FPC On FPC Off 



Enbridge 
CIMF 



Industrial 122 43 10% 12% 



Commercial 217 65 11% 13% 



Multi-Family 357 61 13% 14% 



Enbridge Total 696 169 6% 7% 



Union CIMF 



Agriculture 150 41 12% 14% 



Industrial 145 41 10% 12% 



Comm. & MF 63 18 17% 20% 



Union CIMF Total 358 100 7% 8% 



Union Large Volume 40 24 7% 11% 



Union Total 398 124   



Total  1,094 293   



 



Table 5 shows how the two designs compare by measure types within segments. Achieving 90/20 with FPC 
off would allow us to apply measure type level ratios to future programs without making exceptions to the 
application rule precedent established in the 2015 study. The segment-measure type-size design achieves 
90/20 precision with FPC off for each non-other measure type with more than 10 measures in the sample 
frame, at the cost of adding 85 additional measures to the study. The segment-size design does not control 
the number of sample points for each measure type but may achieve acceptable precisions for some of the 
major measure types within segments to allow for application. 
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Table 5: Sample size and anticipated precision by segment 



U
ti



li
ty



-P
ro



g
ra



m
 



Segment Measure Type 
Sample 
Frame 



(N) 



Segment-
Measure 



Type-Size 
Sample 



Size 
(n) 



Segment-
Measure 



Type-Size 
Anticipated 



Relative 
Precision  
@ 90% 



Confidence 
FPC 
On 



FPC 
Off 



En
br



id
ge



 C
IM



F 



Industrial 



Process 41 16 15% 19% 
System 
Maintenance 29 12 15% 19% 



Other Industrial 52 15 16% 19% 



Commercial 



Boilers 82 26 17% 20% 



Ventilation 41 17 15% 19% 



Other Commercial 94 22 19% 22% 



Multi-Family 



Boilers 168 30 18% 20% 



Ventilation 52 17 16% 19% 



Other MF 137 14 24% 25% 



Enbridge Total 696 169 6% 7% 



U
ni



on
 C



IM
F 



Agriculture 



New Build 13 9 18% 31% 



GH - Heating or 
Water System 



88 18 18% 20% 



GH -  Other 49 14 20% 23% 



Industrial 



Steam or Hot 
Water System 60 16 16% 19% 



HVAC 68 15 18% 20% 



Other Industrial 17 10 13% 20% 



Comm. & MF All 63 18 17% 20% 



Union CIMF Total 358 100 7% 8% 



Union Large Volume 40 24 7% 11% 



Union Total 398 124   



Total  1,094 293   
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industries. We also provide certification services to customers across a wide range of industries. Operating in 
more than 100 countries, our professionals are dedicated to helping our customers make the world safer, 
smarter and greener. 
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1 INTERVIEW GUIDE – PROGRAM PARTICIPANTS   



  
The intent of this document is to provide a standardized interview instrument with Ontario Energy Board 
(OEB) directed combined Custom Savings Program participants for use by DNV GL.  Utility-confirmed and 
program records will be used to identify not only participating firms, but also specific contacts and direct 
contact phone numbers for interview.  To verify the identification of the correct individual at participating 
firms, this survey begins with an informed respondent battery.  Only participants who possess first-person 
knowledge of the “projects” identified will complete the survey. 



In the Scope of Work submitted to the OEB, the unit of analysis was defined as a “measure,” a row in the 
program tracking data. For clarity with the customer, this interview guide will identify the “unit of analysis” 
as a “project,” and use that accepted term, to facilitate respondent understanding. 



For comparison, where possible, question sections, such as the introduction, will be identical in in the 
multiple IDI guides with differences clearly identified. 



1.1 Variables           
  



INFORMED RESPONDENT (INF)         



 
  



Variable Description 
<project_n> Project description.  This is a concatenation string of the 



measures contained in the unit of analysis. 
<Pn_address> Physical site address for the project where measure was 



performed. 
<Pn_city> City for the project where measure was performed. 
<Pn_year> Year in which the measure was performed. 
<Pn_Type> Installation or Action 
<company> Name of respondent’s company. 
<contact> Primary contact verified by utility 
<program> Specific program which incentivized the project. 
<utility> Union or Enbridge 
<project_n_vendor>  Primary project contractor, may have influenced 



program participation. 
<project_n_measure_n_qty> Quantity of each specific measure within project. 
<project_n_measure_n> Specific measure within project. 
<Standard Efficiency_prj_n> Standard efficiency used in savings estimates (identified 



during file review) 
<direct_prog_contact> Y/N as to whether records indicate direct utility 



involvement with customer 
<audit>  
<audit_date>  
<binary>  
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1.2 Pre Call Prep 
CALLERS: Go through project case files and fill values into the following table before starting the survey. 



 



Item Variable Value 



PCP1 Utility has been working on energy efficiency 
activities with customer since 



YEAR 



PCP2 Customer received utility support and/or funding on 
sub-metering efforts (to show high gas use) 



RECORD SUMMARY 



PCP3 Customer has received utility support and/or 
funding on audits, energy mapping, gas 
consumption analysis (to reduce gas use)  



RECORD SUMMARY 



PCP4 Customer has received utility support and/or 
funding for studies (e.g. engineering feasibility 
studies, process improvement studies) 



RECORD SUMMARY 



PCP5 Customer has received utility support and/or 
funding in regards to energy teams, conservation 
teams, sustainability teams etc. 



RECORD SUMMARY 



PCP6 Customer has received assistance from the utility for 
a site or area walkthrough to help 
review/uncover/promote energy conservation  



RECORD SUMMARY 



PCP7 Customer has interacted with vendors, contractors, 
design firms, consultants, or other third parties for 
the project(s) in question 



RECORD SUMMARY 



PCP8 Customer has prior exposure to <utility> energy 
conservation programs  



RECORD SUMMARY 



PCP9 Customer has interacted with <utility> account reps RECORD SUMMARY 



PCP10 Customer received<Utility> advertising / workshops 
/ education / outreach through Industry Associations 



RECORD SUMMARY 



PCP11 Customer received incentive information and 
estimated gas savings from <utility> via vendor  



YES/NO 



PCP12 Any other interactions with utility RECORD SUMMARY 
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INF1. Hello, may I please speak with <contact>?   



Contact available .............................................................. [Skip to Inf2] 1 
Contact currently unavailable ...................................... [Arrange call back] 2 
No contact .......................................................................................... 3 



 



INF2. Hello, my name is ___________ and I’m calling from DNV GL on behalf of the 
Ontario Energy Board. 



I would like to ask you a few questions regarding some gas-saving projects 
your organization recently completed.  This is not a sales or marketing call.  
We’re calling to evaluate the <program> from <utility>, which helped your 
organization with some energy efficiency work. 



Your responses will be kept entirely confidential.  



 



[If respondent asks who is <DNV GL>: <DNV GL> is an evaluation firm that 
specializes in the energy industry.] 



  



  According to <utility> records, in <year>, your organization made the 
following energy efficiency improvements: 



P1: <project_1> At <P1_address> at <P1_city>, Ontario in <P1_year>:   



P2: <project_2> At <P2_address> at <P2_city>, Ontario in <P2_year>:   



P3: <project_3> At <P3_address> at <P3_city>, Ontario in <P3_year>:   



INF1 is an introduction question to simply get to the correct person as identified by the utility 
 



 



INF2 is to speak with an individual, introduce the subject of the call, confirm involvement in listed 
programs, and ask for the correct person if contact denies project involvement (by going to INF5. 
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Are comfortable answering questions about your organization’s decision to 
make these energy efficiency improvements?  
(check response that applies for each) 
(If multiple projects, first ask INF5 for projects that they are not informed about – 
then return to INF3 for projects they are informed about) 
 
  Project_1 Project_2 Project_3  
1 Yes    INF2a 
2 No    INF5 
98 Don’t Know    
99 Refused    
 



(If they have more than 1 project, ask INF2a, else skip to INF3.) 



 



 
INF2a.  For the purposes of our conversation, we will refer to each of the 
groupings I just asked about as a “project”.   



(If necessary, re-list) 



P1: <project_1> At <P1_address> at <P1_city>, Ontario in <P1_year>:   



P2: <project_2> At <P2_address> at <P2_city>, Ontario in <P2_year>:   



P3: <project_3> At <P3_address> at <P3_city>, Ontario in <P3_year>:   



 



 



INF2a is to allow interviewers to call these “projects” by that terminology.   
For the respondents, the work done may not have been thought of as a project – it may have simply 
been having maintenance work done, or it may have been merely a part of a larger project.  This 
allows the interviewer and respondent to be on the same page for the conversation. 
In INF2 we do not call these projects, here we do in order to move forward easily.   
INF2a does not need any responses – the intent is to simply provide clarity. 
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INF4. What was your role on that project/each of those projects? 
 
(Check all that apply for each project.)   
 
(Note:  If respondent not directly mention any of the roles listed below, record response 
verbatim under “Other”. 
Caller discretion about whether to continue with interview for that project.  
Respondent should be able to demonstrate first-person involvement and knowledge of the 
project.) 
 
 
  Project_1 Project_2 Project_3  
0 NO DIRECT ROLE     INF5 
1 Proposing    Next 



section 2 Planning    
3 Researching    
4 Spec/Scope    
5 Purchasing    
6 Work w/ vendors, 



manufacturers, etc 
   



7 Equipment selection    
8 Paperwork and rebates    
9 Project Management    
10 Approval/Sign-off    
77 Other (see instructions)     
98 Don’t Know    Inf5 
99 Refused    Inf5 



 
 



INF4 is an opened ended question, looking to ensure that the respondent played a role in the project.  
Responses to this question will vary, and interviewers will be looking for specific roles identified.  If 
pre-established roles are not mentioned, a verbatim response will be recorded for confirmation review 
by DNV GL staff. 
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INF4a. At what point did you first become involved in this project? 
[READ ENTIRE LIST BEFORE ACCEPTING A RESPONSE AND CHECK ONE RESPONSE] 



  <project_1> <project_2> <project_3>  



1 During brainstorming/project 
identification 



   Next 
section 



2 During pre-planning    Next 
section 



3 During specific design and 
specification 



   Next 
section 



4 After an equipment decision was 
made 



   INF5 



5 After installing the equipment    INF5 
-



97 [Don’t know]    INF5 



-
98 [Refused]    INF5 



 
 
 



 
INF5. Do you know who is likely to be familiar with your organization’s planning 



and decision to make these energy efficiency improvements, or someone who 
may know who the right person is to talk to? 



  Project_1 Project_2 Project_3  
1 Contact name 



and 
information 



 
 
 
 



  INF6 if no 
projects where 
the respondent 
is an  informed 
respondent for 
any project, else 
return to 
applicable 
question 



98  Don’t Know    
99 Refused    



 
 
 
 
 
INF6. Thank you very much for your time today.  Those are all the questions I have.   
 



INF5 is where callers will record contact information for projects if it is previously determined that the 
respondent is not able to provide first-person informed responses. 
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2 FRAMING           
  



 (Start loop for each project here) 



2.1 Framing - Project Framing (PF)       
  



I want to go through the project’s lifecycle to better understand how it came about and 
your organization’s decisions along the way. Let’s start with the pre-planning phase… 
 
In the Project Framing section, the intent is to start talking about the individual “projects” (Units 
of Analysis) 



 
 
PF1. When did your organization first start thinking about <project_n>? 



[ACCORDING TO DISCUSSIONS WITH PROGRAM IMPLEMENTERS, PROJECT GENESIS 
COULD BE AS MUCH AS 10 YEARS AGO] 
1 Record Date PF1a 
98 Don’t Know 



PF1b 
99 Refused 



 
 



 
PF2. Why was the project considered at that time?  What got the ball rolling?  



[TAKE OPEN-ENDED RESPONSE FIRST, THEN PROBE FOR SPECIFIC ITEMS. IF PRE-CALL 
CHECKLIST INDICATES SOMETHING HAPPENED, PROBE FOR THOSE SPECIFICALLY, ELSE 
PROBE GENERALLY. CHECK ALL THAT APPLY] 
 
[RECORD ITEMS MENTIONED FREELY AND THOSE MENTIONED AFTER PROBES 



SEPARATELY] 
Free 
recall 



Probed   



1 11 Company policies PF2b 
2 12 Routine upgrade schedule/plans PF2b 
3 13 Equipment failed or at end of useful life PF2b 
4 14 Company growth, expansion or other business operation 



reasons 
PF2b 



5 15 Submetering, feasibility or other studies  
[multiple probe for multiple study types (“any other 
studies”) and record each] 



PF2b 



6 16 Audits (to reduce gas use) PF2b 



First item to frame is the timeline. 
 
 



Second item to frame are motivations. 
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7 17 Consulting done by vendors, contractors, design firms, 
consultants, or other third parties 



PF2b 



8 18 Prior <utility> conservation program experience PF2b 
9 19 Conversations with <Utility> reps [consultation / advice] PF2b 
10 20 <Utility> advertising, workshops, seminars, training, and/or 



education 
PF2b 



50-62 Items not yet mentioned from pre-call checklist  
(Section 1.2) 



PF3 



77  Other [specify] PF3 
98  Don’t Know 
99  Refused 



 
 [SKIP IF PF2 ≠ 5 or 15] [REPEAT PF2b for each study mentioned] 



PF2b. Did <utility> provide advice or funding for any of <studies mentioned>? 
1 Yes PF2c 
2 No PF2c 
98 Don’t Know PF2c 
99 Refused 



 
[SKIP IF PF2 ≠ 6 or 16] 
PF2c. Did <utility> provide advice or funding for the audits? 



1 Yes PF2c 
2 No PF2c 
98 Don’t Know PF2c 
99 Refused 



 
[SKIP IF PF2 ≠ 7 or 17] 
PF2d. Which vendors or third parties were involved?  



[IF NOT MENTIONED, PROBE FOR <UTILITY> AND <PROJECT_N_VENDOR>] 
1 <utility> PF2d 
2 <PROJECT_N_VENDOR> PF2d 



TRIGGER 
VENDOR 
SURVEY 



77 Other: Record Response; 
 
PROBE FOR TYPE OF VENDOR: Contractor, Consultant, 
Design/Engineering Firm, Other 



PF2d 



98 Don’t Know 
99 Refused 
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[SKIP IF PF2 ≠ 8 or 18] 
PF2e. Which energy conservation programs?  



[IF NOT MENTIONED, PROBE FOR <UTILITY>’S PROGRAMS] 
1 <Utility>’s program PF3 
77 Other(s): Record Response(s) PF3 
98 Don’t Know 
99 Refused 



 
PF3.  DELETED TO REDUCE SURVEY LENGTH (Redundant with PF2 and PF4) 
 
PF4.  Now let’s talk about the design decisions. What motivated you to choose the 



equipment that you did? 
[TAKE OPEN-ENDED RESPONSE FIRST, THEN PROBE FOR ITEMS MENTIONED IN PF2, 
THEN PROBE FOR NEW OPTIONS AS NECESSARY. CHECK ALL THAT APPLY] 
 
[RECORD ITEMS MENTIONED FREELY AND THOSE MENTIONED AFTER PROBES 



SEPARATELY] 
Free 
Recall 



Probed   



1 11 Company policies PF4a 
2 12 Financial (e.g. ROI, business case) PF4a 
3 13 Energy savings PF4a 
4 14 Non-energy reasons  



[IF NECESSARY: such as production improvements, 
safety/noise concerns, or physical footprint] 



PF4a 



5 15 Submetering, feasibility or other studies  
[multiple probe for multiple study types (“any other 
studies”) and record each] 



PF4a 



6 16 Audits (to reduce gas use) PF4a 
7 17 Consulting by vendors, contractors, design firms, 



consultants, or other third parties 
PF4a 



8 18 Prior <utility> conservation program experience PF4a 
9 19 Conversations with <Utility> reps [consultation / 



advice] 
PF4a 



10 20 <Utility> advertising, workshops, seminars, training, 
and/or education 



PF4a 



50-62 Items not yet mentioned from pre-call checklist  
(Section 1.2) 



PF4a 



77  Other [specify] PF5 
98  Don’t Know 
99  Refused 
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[SKIP IF PF4 ≠ 2 or 12] 
PF4a. Did you receive any outside assistance formulating the business case / 
calculating ROI? If so, from whom? [CHECK ALL THAT APPLY] 



1 <utility> PF4b 
2 <PROJECT_N_VENDOR> PF4b 
77 Other: Record Response; 



 
PROBE FOR TYPE OF VENDOR: Contractor, Consultant, 
Design/Engineering Firm, Other 



PF4b 



98 Don’t Know 
99 Refused 



 
[SKIP IF PF4 ≠ 3 or 13] 
PF4b. How did you calculate the energy savings? [CHECK ALL THAT APPLY] 



1 Internal estimates PF4d 
2 Metering studies/audits/other studies PF4d 
3 Third party studies/consultation PF4d 
4 <Utility> account reps / consultation/advice PF4d 
5 <PROJECT_N_VENDOR> consultation/advice PF4d 
77 Other: Record Response PF4d 
98 Don’t Know 
99 Refused 



 
PF4c DELETED DURING REVISIONS 
 
[SKIP IF PF4 ≠ 5 or 15][REPEAT PF2b for each study mentioned] 
PF4d. Did <utility> provide advice or funding for any of <studies mentioned>? 



1 Yes PF4e 
2 No PF4e 
98 Don’t Know PF4e 
99 Refused 



 
[SKIP IF PF2 ≠ 6 or 16] 
PF4e. Did <utility> provide advice or funding for the audits? 



1 Yes PF4f 
2 No PF4f 
98 Don’t Know PF4f 
99 Refused 



 
 [SKIP IF PF4 ≠ 7 or 17] 
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PF4f. Which vendors or third parties were involved?  
[IF NOT MENTIONED, PROBE FOR <UTILITY> AND <PROJECT_N_VENDOR>] 
1 <utility> PF4g 
2 <PROJECT_N_VENDOR> PF4g 
77 Other: Record Response 



 
PROBE FOR TYPE OF VENDOR: Contractor, Consultant, 
Design/Engineering Firm, Other 



PF4g 



98 Don’t Know 
99 Refused 



 
[SKIP IF PF4 ≠ 8 or 18] 
PF4g. Which programs?  



[IF NOT MENTIONED, PROBE FOR <UTILITY>’S PROGRAMS] 
1 <Utility>’s program PF5 
77 Other: Record Response PF5 
98 Don’t Know 
99 Refused 



 
PF5. Did you consider any equipment/designs other than what you ultimately installed? 



1 Yes PF5b 
2 No PF6 
98 Don’t Know PF6 
99 Refused 



 
PF5b. What alternatives did you consider?  



77 Other: Record Response PF6 
98 Don’t Know PF6 
99 Refused PF6 



 
 
PF6.  You might have already said, but just to confirm, did <PROJECT_N_VENDOR> 



influence when or what you installed for this project? 
1 Yes Next 



Section 
 
TRIGGER 
VENDOR 
SURVEY 



2 No Next section 
98 Don’t Know Next section 
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99 Refused 
 
[VENDOR SURVEY IS TRIGGERED IF ANY OF THE FOLLOWING: 
 PF2d = 2 



PF4a = 2 
PF4b = 5 
PF4f = 2 
PF6 = 1 
AND 
It is Enbridge Commercial or MF program] 



 
[IF PROGRAM = LARGE VOLUME, ASK PF7 AND PF8] 
PF7.  Does your organization plan and implement additional gas-savings on projects to 



make sure you use your Direct Access budget? 
1 Yes PF8 
2 No PF8 
98 Don’t Know PF8 
99 Refused 



 
PF8.  Does your organization plan and implement additional gas-savings on projects to 



get access to the Large Volume Program’s Aggregate Pool? 
1 Yes Next section 
2 No Next section 
98 Don’t Know Next section 
99 Refused 
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3 VERIFICATION  (V)         



  



 
 
  



 
Interviewer: Review site evaluation plan for specific data collection goals. 
 
Add in your site specific questions here. 
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4 FREE RIDERSHIP– PROGRAM INFLUENCE (DAT)     
  



The free ridership section goes to specific attribution for each project.  Questions are asked for 
each measure or group of measures within each project.  For each question, callers will ask about 
all measures in that project in a sub-loop before moving on to the next question. 
 
Now I want to try to zero in on the effect of <utility> on your ultimate decisions 
about when and what to install.  
 
First, I want you to think about the effects of <utility’s> financial incentives 
separately from any non-financial activities such as studies, technical assessments, 
submetering, consulting, training and other information they provided. 
 
DAT0a.  Without the financial incentives <if Large Volume, “the availability of the 



Direct Access Budget or the Aggregate Pool>, would you say the likelihood 
of [installing / performing] the <project_n> was…  [READ LIST] 
1 Not likely at all DAT0b 
2 Not very likely 



3 Somewhat likely 



4 Very Likely 



98 Don’t Know 
99 Refused 



 
DAT0b.  Now let’s flip that… without the non-financial activities, would you say the 



likelihood of [installing / performing] the <project_n> was…  [READ LIST] 
1 Not likely at all DAT1a 
2 Not very likely 



3 Somewhat likely 



4 Very Likely 



98 Don’t Know 
99 Refused 



 
 
 
  











 



 
Page 15 of 22 
 



Ontario Gas NTG 15 Paricipant IDI 



4.1 Timing       
 
For the next batch of questions, I want you to think about the combined effects of 
the financial incentives <if Large Volume, “the availability of the Direct Access 
Budget or the Aggregate Pool> and non-financial activities. 
 
[If measure type is INSTALLATION] 
DAT1a_Equipment.  
[If measure type is INSTALLATION] 
 



What effect, if any, did <utility> have on your decision to install the 
measures in that project when you did. 
 
I’m referring to your decision to install <project_n>  at all, not necessarily 
with any high-efficiency or energy efficient <project_n >   
 
Without <utillity>, would you have installed <project_n >  at the… 



 
 
[If measure type is ACTION] 



What effect, if any, did <utility> had on your decision to perform the actions 
in that project when you did. 
 
Without <utility>, would you have performed the <project_n >  at the … 



  
1 Same time DAT1a_O 
2 Earlier 



3 Later 



4 Or Never? 



98 Don’t Know 
99 Refused 



 
Dat1a_O. Why do you say that? [RECORD VERBATIM] 



77 Record Response 
 



[IF DAT1a = 
NEVER, SKIP 
TO DAT1c] 
[ELSE IF DAT1a 
≠ LATER, SKIP 
TO DAT2a] 



 



98 Don’t Know 
99 Refused 



 
DAT1b. Approximately how much later?  



[Try to get a number. Try bracketing if necessary by beginning with more or less than 
four years later.] 
1 Record Number of months  
98 Don’t Know 











 



 
Page 16 of 22 
 



Ontario Gas NTG 16 Paricipant IDI 



99 Refused 
 
DAT1c. How old was that equipment?  



[Get age at time of replacement.  If they cannot provide exact age, ask for year 
installed and calculate age.] 
1 Record Age DAT2a 
98 Don’t Know 
99 Refused 
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4.2 Efficiency  



 
 
[If <binary>=1, skip to DAT3a] 
DAT2a.  
[If measure type is EQUIPMENT] 
 



Next, I’d like to know about the effect, if any, that <utility> had on your 
decision to install high efficiency <measure> 



 
Without <utility> would you have installed <measure> of the 
 



<tech-specific same efficiency>  
<tech-specific lower efficiency>  
<tech-specific higher efficiency> ? 



 
[If measure type is ACTION] 



Next, I’d like to know about the effect, if any, that <utility> had on how 
extensive the <measure> was. 



 
Without <utility> would you have performed a <measure> that was  
 



<msr-specific same extent>  
<msr-specific lower extent>  
<msr-specific higher extent> ? 



 
1 Same  DAT2a_O 
2 Lower/Less    (Lesser) 



3 Higher/More  (Greater) 



This section applies for any measure where there are options for efficiency levels. Some measures 
also have alternate technology specific questions that substitute for this section. 
 
Fill in technology specific efficiency levels where we can, determined based on the measures in the 
sample and recorded in variables in the sample. The default wording for the variables will be: 
 
<tech-specific same efficiency> = same efficiency as what you installed 
<tech-specific lower efficiency> = lower efficiency 
<tech-specific higher efficiency> = higher efficiency 
 
<msr-specific same extent> = the same as what you did 
<msr-specific lower extent> = less extensive 
<msr-specific higher extent> =or more extensive 
 
<minimum efficiency_prj_n> = the minimum required by code or the least expensive option 
<intermediate efficiency> = an efficiency between code minimum and what you installed 
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97 Not Applicable 



98 Don’t Know 
99 Refused 



 
DAT2a_O. Why do you say that? [RECORD VERBATIM] 
 



77 Record Response [IF DAT2a 
≠ LOWER, 
SKIP TO 
DAT3a] 
 



98 Don’t Know 
99 Refused 



 
DAT2c. Without <utility>, what would you have installed? 



1 Record description of what happened re: efficiency 
because of the program and any additional notes to help 
clarify what you recorded in previous DAT2 questions 



DAT3a 



 
DAT2b.  [If DAT2b ≠ DNK/Refused] 
Would you say that this option would be similar to: 



 [If DAT2b = DNK/Refused] 
Without <utility>, would you have installed <measure> that was:  
1 <minimum efficiency_prj_n>  DAT2c 
2 <intermediate efficiency> 



98 Don’t Know 
99 Refused 
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4.3 Quantity/Size          



Piped variables are based on situation 



Measure 
type = 
EQUIPM
ENT  



and 
quantity 
type = 
NUMBE
R 



measure 
type = 
EQUIPM
ENT  



and 
Quantity 
type = 
CAPACIT
Y 



measu
re 
type = 
ACTIO
N 
 



<metric01> many size/cap
acity of 



much 



<action> installed installed perfor
med 



<metric02> number size/cap
acity of 



amoun
t of 



<less> fewer smaller 
size/cap
acity 



less 



<more> more larger 
size/cap
acity 



more 



 
DAT3a. Next, I’d like to know about the effect, if any, that <utility> had on how 



<metric01> <measure> was <action>. 
 



You installed <project_n_measure_n_qty><metric02> of the <measure>. 
 



Without <utility>, how different would the <metric02> of the <measure> 
have been? Would you have <action>: 
 
1 The same <metric02> DAT3a_O 
2 <less>  



[program caused more units] 
3 <more>  



[program caused fewer units] 
4 Would not have <action> any 



97 Not Applicable 
98 Don’t Know 
99 Refused 



 
DAT3a_O. Why do you say that? 



77 Record Response [IF DAT3 = SAME or NOT INSTALLED ANY, 
SKIP TO DAT4] 98 Don’t Know 



99 Refused 
 



Wording in this section changes for different situations: 
- Doing more because of program increases savings 



o Quantity is measured by number of units (e.g. air curtains) 
o Quantity is measured by capacity of measure (e.g. heat recovery) 
o Quantity is measured by number or extent of actions (e.g. maintenance) 



- “Rightsizing” is applicable (e.g. boilers, WH, heat exchangers) 
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DAT3b. You said you would have <action> <DAT3A> <measure> without 
<utility>.  
 
How <metric02> <DAT3A> would you have <action> without the 
program?  
 
[IF NECESSARY:] You <action> <project_n_measure_n_qty> through the 
program. 
 
1 Record Quantity they would have 



installed/performed without program 
DAT3c 



98 Don’t Know 
99 Refused 



 
[IF RIGHT_SIZING=1 AND DAT3a=3] 
DAT3c. You said you would have installed a larger <measure> without <utility>. 



Did <project_n_vendor> or <utility> reps work with you to determine 
that you could achieve your goals with a smaller <measure>? 
1 Yes DAT3_notes 
2 No DAT3_notes 
98 Don’t Know DAT3_notes 
99 Refused 



 
DAT3_notes. 



1 Record human-understandable description of what 
happened re: quantity/size because of the program and 
any additional notes to help clarify what you recorded in 
previous DAT3 questions 



DAT4 
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DAT4.  We’ve just discussed the different effects that <utility> had on your 
organization’s decisions regarding the <project_n> that you installed. I’d 
like you to summarize the <utility’s> effect on the timing, efficiency and 
amount of <project_n> that you installed. 
[If response is inconsistent with previous responses attempt to resolve. Please note 
any final inconsistencies.]  
77 Record Response 



 
 



If DAT1a≠Never and 
If DAT2b≠Standard and 
IF DAT3a≠None then 
Go to DAT5.   
Else if additional projects listed 
earlier than this one, go to DAT6.   
If no more listed, go to Spillover 
 



98 Don’t Know 
99 Refused 



 
 
 



 
 
  



LOOP INSTRUCTIONS 
IF THERE ARE ADDITIONAL PROJECTS, LOOP BACK TO SUBSECTION PF. 
IF THERE ARE NO MORE PROJECTS, GO TO NEXT SECTION (CLOSE). 
Projects will be ordered so that the newest projects will be first.   
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5 CLOSE          



 
 
C1. Thank you for taking the time to talk with me today.  For this evaluation, it 



may be necessary for someone to contact you again for 
 



- Clarification of this call 
- Interview with an engineer 
- Scheduling a scheduling a site visit for the purpose of verifying the project  



   
Are you the appropriate person we should contact for these issues? 
1 Yes  
2 No, record proper names/numbers  
98 Don’t Know  
99 Refused  



 
 
 
 
 
 



 



Loop section if there are multiple facilities in same interview. 
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1 SAMPLE DESIGN 
This section presents the stratification plan using the data provided by Union and Enbridge for 2017/18 
custom C&I and multi-family projects.  



1.1 CPSV Sample Design  



1.1.1 Explore the Tracking Data  
For both utilities, we describe a row in the tracking data as a “measure.” Enbridge’s tracking data has a clear 
project identifier that groups rows of measures into projects. Union’s tracking data does not have a project 
identifier that groups rows of measures together. Our review of Union’s data showed that there are sites 
that have multiple measures in a year, which is an indication that Union’s tracking data records are likely 
similar to a “measure” row in the Enbridge data in most cases. For our analysis and sample design, we will 
use the “measure” row as our unit of analysis. 



1.1.1.1 Enbridge CIMF 
The Industrial segment of the Enbridge CIMF program makes up close to half of the savings in the program 
and less than one quarter of the measures. Figure 1 provides an overview of the number of measures, 
average measure size in CCM and total CCM for each segment. 



 
Figure 1: High level view of Enbridge CIMF Program 
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1.1.1.2 Union CIMF 
Figure 2 provides an overview of the number of measures, average measure size and total CCM for each 
segment. In the figure and table, we can see that the Agriculture and Industrial segments together provided 
more than 90 percent of program savings, with the Agriculture segment 200 million CCM larger than the 
Industrial segment.  



Figure 2: High level view - Union CIMF Program 



 



1.1.1.3 Union Large Volume 
Figure 3 provides an overview of the number of measures, average measure size and total CCM for each 
segment. The number of projects in Large Volume are low enough that it is unlikely we will be able to 
disaggregate into reporting categories after the analysis. 



 
Figure 3: High level view - Union Large Volume Program



  



1.1.2 Stratification and design 
Table 1 shows the estimated error ratio (ER)1 used in the sample design. The ER’s used are based on an 
average of the 2016 CPSV results and the 2016 CPSV assumptions.2 We further bounded the ER, that is we 
would not use an ER less than 0.25 or greater than 0.60 in order to limit the risk of over or under collecting 
data. Neither bounding rule was used for the 2017/18 sample designs. 



 
1 Another term for error ratio is coefficient of variance (CV) 
2 The 2016 CPSV assumed ERs were the average of 2015 CPSV results and 2015 assumption for complex measures (0.4) with the same bounding 



used in this design. We used the same averaging approach to produce the 2016 assumed ER for the programs overall, though these were not 
used in the 2016 sample design or the final 2017-18 CPSV sample design. 
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Table 1: Estimated error ratio used in sample designs 



Utility Program Segment 
2016 



Assumed 
ER 



2016 
Actual 



ER 



2016 
Assumed 



ER 



Union 
CI&MF 



Agriculture 0.33 0.20 0.27 
Industrial 0.33 0.45 0.39 
Commercial & 
MF 0.50 0.21 0.36 
Overall 0.37 0.21 0.29 



Large Volume 0.60 0.24 0.42 



Enbridge CI&MF 



Industrial 0.26 0.28 0.27 
Commercial  0.58 0.25 0.42 
Multifamily 0.58 0.24 0.41 
Overall 0.46 0.31 0.38 



 



The samples were designed to meet a 10% relative precision at 90% confidence threshold for each program.  



For the 2017/18 gross savings verification effort, DNV GL tested two stratification approaches:   



The size-only design used one level of stratification within a program: 



 Measure size (CCM). Within each program, up to seven size strata were assigned. The number of 
size strata were limited to ensure a minimum number of target completes per strata, with the 
exception of the largest strata which may only have one to three sites in the population for some 
groupings. 



The segment-size design used two levels of stratification within a program: 



 Segment (Industrial vs. Commercial vs. Multifamily or Agriculture). The 2015 and 2016 
gross savings verification found that there were some differences in variability for the gross 
realization rates by segment, which is an indication that stratifying by segment should improve 
precision (relative to not using segment) for a given sample size.3 In addition, stratifying by 
segment provides value in ensuring coverage of each segment in the sample and ensures sample 
sizes in each segment support reporting at the segment level. Segments were clearly defined in the 
tracking data and the evaluation uses these definitions.  



 Measure size (CCM). Within each segment, up to seven size strata were assigned. The number of 
size strata within the categorical groupings were limited to ensure a minimum number of target 
completes per strata, with the exception of the largest strata which may only have one to three sites 
in the population for some groupings. 



Comments received on the draft sample design memo indicated a preference for the segment-size design, 
which we used as the sample design for the project. 



 
3 There was less variation in error ratios across segments in 2016 than in 2015, particularly for the Enbridge Gas program, see Table 48 for the error 



ratios found in 2016. 
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Stratification for the three programs are shown in Figure 4, Figure 5, and Figure 6. In each design, strata 
with the smallest measures are to the left (Sky Blue) with each stratum further to the right having 
progressively larger measures. Size is relative within each categorical grouping: for example, the largest 
measures in stratum 3 in the Union Commercial group may be (and in this case, are) smaller than those in 
stratum 2 for the Union Industrial group. Each stratum within a group has similar total savings amounts, 
except for the largest stratum, which often contains a small number of very large projects whose total 
savings are greater than the other strata for the segment. At the same time, smaller strata have more 
measures. 



Figure 4: Stratification for Enbridge CI&MF 
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Figure 5: Stratification for Union CI&MF 



 



Figure 6: Stratification for Union Large Volume 



 



1.1.3 Selecting a Sample Design  
Table 2 shows the number of measures in the sample frame (population), the targeted sample size and the 
anticipated relative precision for each program.  
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Table 2 shows the number of measures in the sample frame (population), the targeted sample size and the 
anticipated relative precision for each segment and program overall.  



Table 2: Sample size and anticipated precision by Segment and Program 



Utility 
Program -
Segment 



Sample 
Frame 



(N) 



Segment-
Size Sample 



Size 
(n) 



Segment-
Size 



Anticipated 
Relative 
Precision  
@ 90% 



Confidence 



Enbridge 
CIMF 



Industrial  307   14  13% 
Commercial  682   15  20% 
Multi-Family  916   16  18% 
Overall 1,905 45 9% 



Union 
CIMF 



Agriculture  365   14  13% 
Industrial  417   18  15% 
Comm. & MF  177   7  36% 
Overall 959 39 9% 



Union Large Volume 88 26 9% 



 



 











 



 
 



 



 



About DNV GL 
Driven by our purpose of safeguarding life, property and the environment, DNV GL enables organizations to 
advance the safety and sustainability of their business. We provide classification and technical assurance 
along with software and independent expert advisory services to the maritime, oil & gas and energy 
industries. We also provide certification services to customers across a wide range of industries. Operating in 
more than 100 countries, our professionals are dedicated to helping our customers make the world safer, 
smarter and greener. 
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Ontario Gas Evaluation Vendor Interview Guide 



This guide is to aide in interviewing vendors identified by participants/utilities as having worked with 
customers and having influence on customer decisions.   



Records identify appropriate vendor (firm) and the specific vendor (employee contact) for each project.  
Interviews with specific individual will be based on projects identified for that contact and participant 
response to vendor influence, not generic for firm in general. 



 
 
Instructions:  
Read bold text. [Do NOT read text in brackets.] Only read lists when instructed to do so.  
Never read “Don’t Know” and “Refused.”   
If applicable, review the Energy Advisor Survey for each project prior to administering this 
survey. 
 
PREP: 



1. Review the projects that reported this vendor as having an influence on equipment 
selection. 



2. Review program documentation and record what it considers the baseline efficiency 
level for the types of measures the referring customers installed. 



 



Interviewer Name: _______________________________________________________  



Vendor (Vendor) Name: ________________________________________________ 



Vendor Contact Name: __________________________________________________________ 



Contact Phone Number: ___________________________________________________ 



Contact Log:  



Call # Date Time Disposition (i.e.: Complete, Left 
Message) 



1    



2    



3    



4    



5    



6    



 



Customer-Project Info (for all projects identified as applicable):  



Measure ID Customer 
(Company) Name 



Type of Project 



   



   



   



   



   











 



 



 



Informed Respondent 
 
INF1. Hello, may I please speak with <contact>?   



Contact available ................................................................................. [Skip to Inf2] 1 
Contact currently unavailable......................................................... [Arrange call back] 2 
No contact ............................................................................................................... 3 



 



[If they ask how long it will take] It should take about 20 minutes.   



 
INF2. Hi, my name is ______ and I’m calling from DNV GL on behalf of the Enbridge and the 



Ontario Energy Board about the Enbridge Energy Conservation Programs.  I’d like to ask you 
a few questions about your interactions with Enbridge affect your sales of high efficiency 
equipment. 



Your responses will be kept confidential and only reported in the aggregate.   



 [IF NECESSARY] We are calling you specifically because when we spoke to several <utility> 
conservation program participants, they said your recommendations had a significant 
influence on their decisions to select energy efficiency equipment or services.  



 [IF NECESSARY] We have been contracted by Enbridge and the Ontario Energy Board to 
provide an independent estimate of how much effect the program had on the selection of 
high efficiency products and services, compared to how much customers would have 
installed anyway. This interview will contain questions to help us assess that objective. 



 [IF NECESSARY] We do not ask about any information that we think your customers would 
consider confidential or sensitive. You always have the option to refuse to answer a question 
if you are uncomfortable doing so. 



[IF NECESSARY] The answers you provide about your experiences with the program will help 
us provide advice and recommendations to improve the program for you and your customers. 



[IF NECESSARY] We obtained your contact information from the program tracking records. 



According to Enbridge’s records you were involved with the following energy efficiency 
improvements: 



  P1: <project_1> at <participant1> in <P1_city>:   



  P2: <project_2> at <participant2> in <P2_city>:   



  P3: <project_3> at <participant3> in <P3_city>:   



 Are you familiar with those projects? 



 



  Project_1 Project_2 Project_3  



1 Yes C1 C1 C1  



2 No INF5 INF5 INF5  



98 Don’t Know 



99 Refused 











 



 



 
INF5. Do you know who is likely to be familiar with these projects (for each project), or someone 



who may know who the right person to talk to is? 



  Project_1 Project_2 Project_3  



1 Contact name and 
information 



   INF6 if no projects where 
the respondent is an 
informed respondent for 
any project, else return to 
applicable question 



98  Don’t Know    



99 Refused    



 
INF6. Thank you very much for your time today.  Those are all the questions I have.   
 



Company Background 
 
 
C1.  What is your position or job title? 
 
 
C2.  What are your company’s main products and services?  
 



Record...................................................................................... 77 
[Don’t know] ............................................................................ -97 
[Refused] ................................................................................ -98 



 



Utility Involvement 
 
NOTE TO INTERVIEWER: For this section, if the vendor identifies more with the utility in general 
than the program, substitute utility name where the question indicates program. 
 
UI1. What kinds of interactions do you have with Enbridge? 
  [RECORD VERBATIM RESPONSE FIRST, THEN PROBE FOR SPECIFICS] 
 



[Record verbatim] ...................................................................... 77 
[Don’t know]  ........................................................................... -97 
[Refused]  ............................................................................... -98 
 
Specific Probes [READ ALL NOT ALREADY MENTIONED]: 
Formal training such as seminars or lunch & learns .......................... 1 
Consultation such as helping you compute energy/cost savings ......... 2 
Informal conversations/consultation ............................................... 3 
Education via website or marketing materials .................................. 4 
Receive direct customer/project referrals ........................................ 5 
 



UI2. How often do you include Enbridge rebates and/or ETools based business cases in project 
proposals? 



 
[Always] ..................................................................................... 5 
[Most of the time] ........................................................................ 4 
[Sometimes] ............................................................................... 3 
[Rarely] ...................................................................................... 2 
[Never] ...................................................................................... 1 
[Other, specific response] ........................................................... 77 
[Don’t know] ............................................................................ -97 











 



 



[Refused] ................................................................................ -98 
 
UI3.  Does Enbridge’s endorsement of energy-efficient products help you sell them? 
 



Yes ............................................................................................ 1 
No ............................................................................................. 2 
[Don’t know] ............................................................................ -97 
[Refused] ................................................................................ -98 



 
UI4.  On a 5 point scale, where 1 is ‘not helpful at all’ and 5 is ‘very helpful’, how helpful 



are Enbridge’s endorsements and rebates in selling energy efficient products?  
 



[1, Not at all helpful] .................................................................... 1 
[2] ............................................................................................. 2 
[3] ............................................................................................. 3 
[4] ............................................................................................. 4 
[5, Very helpful] .......................................................................... 5 
[Don’t know] ............................................................................ -97 
[Refused] ................................................................................ -98 
 
 



High Efficiency Recommendations 
 
R1. What influences your equipment recommendations?  



 
[RECORD VERBATIM RESPONSE FIRST, THEN PROBE FOR SPECIFICS] 



 
[Record verbatim] .............................................................................. 77 
[Don’t know]  ................................................................................... -97 
[Refused]  ........................................................................................ -98 
 
Specific Probes [READ ALL NOT ALREADY MENTIONED]: 
Available stock ..................................................................................... 1 
Utility promotions and/or incentives ....................................................... 2 
Manufacturer promotions and/or discounts .............................................. 3 
Utility recommendations/training/information .......................................... 4 
Initial cost ........................................................................................... 5 
Total lifetime costs/ROI ......................................................................... 6 
Customer’s specific needs/wants ....... 8 [PROBE FOR HOW THEY DETERMINE] 



 
[SKIP TO R4 IF VENDOR ONLY DID BINARY MEASURES] 











 



 



R2. [IF PROGRAM BASELINE EFFICIENCY IS KNOWN] How often do you recommend 
systems/solutions that are less than or equal to <program baseline efficiency>?  
 
[IF PROGRAM BASELINE EFFICIENCY IS UNKNOWN] How often do you recommend 
systems/solutions that are the minimum efficiency required by building codes?  
 
R2a. [TRY TO GET A PERCENT OF TIME]  ___% 



  
 R2b. [IF THEY CANNOT SAY PERCENT, LET THEM USE SCALE BELOW] 



 
[Always] ..................................................................................... 5 
[Most of the time] ........................................................................ 4 
[Sometimes] ............................................................................... 3 
[Rarely] ...................................................................................... 2 
[Never] ...................................................................................... 1 
[Other, specific response] ........................................................... 77 
[Don’t know] ............................................................................ -97 
[Refused] ................................................................................ -98 



 



R3a. [ASK IF R2A ANSWERED] So, to confirm, that means you recommend a higher efficiency 
level about <100% - R2A> of the time? 



[Yes] .......................................................................................... 1 
[No] ................................ 2 [REPEAT R2 AND R3 FOR CONSISTENCY] 
[Don’t know] ............................................................................ -97 
[Refused] ................................................................................ -98 



 
R3B. [ASK IF R2B ANSWERED, FILL IN BLANK BASED ON OPPOSITE OF R2B: 



R2B Value for R3B 
Always   Never 
Most of the time   Rarely 
Sometimes   Sometimes 
Rarely   Usually 
Never   Always ] 



So, to confirm, that means you <BLANK> recommend a higher efficiency level? 



[Yes] .......................................................................................... 1 
[No] ................................ 2 [REPEAT R2 AND R3 FOR CONSISTENCY] 
[Don’t know] ............................................................................ -97 
[Refused] ................................................................................ -98 



 



[SKIP TO PROJECT SPECIFIC RECOMMENDATIONS IF VENDOR DOES NO BINARY MEASURES] 











 



 



R4a. How often do you recommend <binary measure> in situations where it is relevant? 



R4a. [TRY TO GET A PERCENT OF TIME]  ___% 
  
 R4b. [IF THEY CANNOT SAY PERCENT, LET THEM USE SCALE BELOW] 



 
[Always] ..................................................................................... 5 
[Most of the time] ........................................................................ 4 
[Sometimes] ............................................................................... 3 
[Rarely] ...................................................................................... 2 
[Never] ...................................................................................... 1 
[Other, specific response] ........................................................... 77 
[Don’t know] ............................................................................ -97 
[Refused] ................................................................................ -98 



 



 



  











 



 



Project Specific Recommendations 
 



Now I want to talk about those specific projects I mentioned earlier. 



[START LOOP, ITERATE P1 EACH TIME THROUGH] 



The <first, second, third,…> project is <project_1> at <participant1> in <P1_city> 



PS1a_P1. <IF REPLACEMENT> For this project, was keeping the existing equipment in 
service a viable option? 



 
[Yes,] .............................................................................. 1 
[No] ................................................................................ 2 
[Don’t know] ................................................................. -97 
[Refused] ..................................................................... -98 
 



PS1b_P1. <IF PS1a =YES> About how much longer could the replaced equipment have 
remained in service? 



 
 



PS1c_P1. <IF PS1a =YES> Did Enbridge have any effect on your recommendation to 
replace the system rather than repair or maintain it? This could be because of 
your ongoing relationship with Enbridge, specific information or training you 
received, or any rebates or promotions. 



 
[Yes,] .............................................................................. 1 
[No] ................................................................................ 2 
[Don’t know] ................................................................. -97 
[Refused] ..................................................................... -98 
 



 



PS2a_P1. [non-binary] For this project, did Enbridge have any effect on the specific 
<measure configuration> you recommended? This could be because of your 
ongoing relationship with Enbridge, specific information or training you received, 
or any rebates or promotions. 



 
[Yes, a lot]....................................................................... 1 
[Yes, a little] .................................................................... 2 
[None at all] ................................................ 3 [PS2C_P1_O] 
[Don’t know] ................................................................. -97 
[Refused] ..................................................................... -98 
 



PS2b_P1. [binary] For this project, without Enbridge would you have recommended a 
<Project>? This could be because of your ongoing relationship with Enbridge, 
specific information or training you received, or any rebates or promotions. 



[Yes,] .............................................................................. 1 
[No] ................................................................................ 2 
[Don’t know] ................................................................. -97 
[Refused] ..................................................................... -98 
 



 
PS2_P1_O. Why do you say that? [RECORD VERBATIM] 
 
PS2b_P1_O. What would you have recommended instead? [RECORD VERBATIM] 
 











 



 



[IF (R1=2 or R1=4) AND PS2_P1=3] 
PS2c_P1_O. Can I check something? You said early on that Enbridge has some effect on 



what you generally recommend, but that for this particular project, it didn’t 
change what you recommended. Was there something unusual about this 
project? 



[RECORD VERBATIM] ... 1 [GOTO NEXT PROJECT, START LOOP] 
[Don’t know] ............ -97 [GOTO NEXT PROJECT, START LOOP] 
[Refused] ................ -98 [GOTO NEXT PROJECT, START LOOP] 



 
 
 
[IF MEASURE IS NON-BINARY, ASK PS3 
IF MEASURE IS BINARY, ASK PS5] 
 
PS3_P1. This project was <P1_Efficient project descr>. The baseline efficiency for this 



type of project is <P1_Baseline project descr>. If Enbridge had not been 
involved, what efficiency level would you have recommended? 



 
 [IF NECESSARY: Where on a scale of <P1_Efficient project descr> and < 



P1_Baseline project descr>, inclusive, do you think you would have 
recommended for this project?] 



 
PS3a_P1. [RECORD VERBATIM, THEN POSTCODE PS2b_P1] 



 
[RECORD VERBATIM] ........................................................ 1 
[Don’t know] ................................................................. -97 
[Refused] ..................................................................... -98 



 
PS3b_P1. [POST CODE] 
 



[baseline or lower] ............................................................ 1 
[program efficiency] .......................................................... 2 
[somewhere in between] ................................................... 3 
[Don’t know] ................................................................. -97 
[Refused] ..................................................................... -98 



 
[if PS1_P1=1or2 AND PS2b_P1 =2] 
PS3c_P1. I’d like to check on something… You said the program affected what you 



recommended, but not the efficiency level. Did I get that right? 
[Yes] .......................................................................................... 1 
[No] ........................................................................................... 2 
[Don’t know] ............................................................................ -97 
[Refused] ................................................................................ -98 



 
[if PS3_P1 =1] 
PS3_P1_O. Why do you say that? [RECORD VERBATIM] 
 
[IF RIGHT-SIZED EQUIPMENT POTENTIAL IN SAVINGS CLAIM] 
 
PS4a_P1. For this project, did you recommend a smaller system than what was replaced? 



[Yes,] .............................................................................. 1 
[No] ................................................................................ 2 
[Don’t know] ................................................................. -97 
[Refused] ..................................................................... -98 



 
 











 



 



[IF PS4a_P1=YES] 
PS4b_P1.Did Enbridge influence that recommendation? [if necessary: This could be 



because of your ongoing relationship with Enbridge, specific information or 
training you received, or any rebates or promotions.] 



 
[Yes,] .............................................................................. 1 
[No] ................................................................................ 2 
[Don’t know] ................................................................. -97 
[Refused] ..................................................................... -98 
 



[IF NOT RIGHT-SIZED EQUIPMENT AND THEY COULD HAVE DONE LESS OF MEASURE AND MORE = MORE 
SAVINGS] 



PS5a_P1.  For this project, did Enbridge have any effect on the amount of [Measure] you 
recommended? 



 
[Yes,] .............................................................................. 1 
[No] ................................................................................ 2 
[Don’t know] ................................................................. -97 
[Refused] ..................................................................... -98 



PS5b_P1.  [if P5b1 =yes] the Customer installed [Amount]. How much would you have 
recommended without Enbridge’s influence? 



 
 
 



[END LOOP] 



 



Thank and End 
 
Those are all the questions I have for you today.  Thank you for your time and cooperation. 
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