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 ——— (617) 951- 1354 

  (617) 951-1400 

 
 
June 8, 2018 

 
 
Mark D. Marini, Secretary 
Department of Public Utilities 
One South Station, 5th Floor 
Boston, Massachusetts02110 
 
Re: Liberty Utilities (New England Natural Gas Company) Corp. d/b/a Liberty Utilities, 

D.P.U. 18-51 2017 Energy Efficiency Plan-Year Report 
 
Dear Secretary Marini: 
 
 On behalf of Liberty Utilities (New England Natural Gas Company) Corp. d/b/a Liberty 
Utilities (“Liberty Utilities” or the “Company”), enclosed is the Company’s 2017 Energy 
Efficiency Plan-Year Report for filing with the Department of Public Utilities (the “Department”).1  
Plan Year 2017 was the second year of implementation under the 2016-2018 Massachusetts Joint 
Statewide Three-Year Electric and Gas Energy Efficiency Plan, as reviewed and approved by the 
Department in D.P.U. 15-160 through D.P.U. 15-169.   
 

In 2017, the Massachusetts Energy Efficiency Program Administrators2 (the “Program 
Administrators”) successfully delivered on very ambitious energy savings goals for the year.  
Statewide, the electric Program Administrators achieved 107 percent of the lifetime electric 
savings goal, and 100 percent of planned total benefits in 2017.  The gas Program Administrators 
achieved 98 percent of the lifetime gas savings goal, and 99 percent of planned total benefits 
statewide in 2017.  The Program Administrators achieved these aggressive savings goals and 
benefits while maintaining budgetary control and complying with the directive of the Green 
Communities Act to seek all available cost-effective energy efficiency opportunities.  
Additionally, the Program Administrators achieved great success in their low-income programs.  
By working with the Low-Income Energy Affordability Network and increasing targeted 
marketing, all statewide electric and gas savings, benefits, and participation targets for this 
important sector were exceeded in 2017. 

                                                 
1  This report is being submitted pursuant to the Hearing Officer’s Memorandum dated May 2, 2014 

adopting the Energy Efficiency Plan-Year Report Template in D.P.U. 11-120-A, Phase II. 
2 The Massachusetts Program Administrators are:  Bay State Gas Company, d/b/a Columbia Gas of 

Massachusetts; The Berkshire Gas Company; Boston Gas Company, Colonial Gas Company, Massachusetts 
Electric Company and Nantucket Electric Company each d/b/a National Grid; Cape Light Compact JPE; 
Fitchburg Gas and Electric Light Company d/b/a Unitil; NSTAR Electric Company and NSTAR Gas 
Company, each d/b/a Eversource Energy; and Liberty Utilities (New England Natural Gas Company) Corp. 
d/b/a Liberty Utilities. 
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The Program Administrators took many actions in 2017 to serve customers and achieve 
energy efficiency goals.  Program Administrators provided optimized offerings to renters and 
moderate income customers to continue seeking ways to meet the needs of all customers.  In order 
ensure consistency in offerings statewide, the Program Administrators established a consistent 
statewide approach to small and mid-size commercial and industrial (“C&I”) new construction 
projects.  Program Administrators also concluded a review of small business turnkey delivery 
programs across North America in order to ensure that they are using the most successful delivery 
models.  Additionally, the MassSave.com website was revamped in 2017 to provide Massachusetts 
residents and businesses with a modern, personalized resource that encourages participation in the 
Program Administrators’ energy efficiency programs, and puts ease-of-use, speed, and reliability 
front and center.   

Other efforts to encourage customer adoption of energy efficiency included the Program 
Administrators undertaking many promotions, such as a promotion for communicating 
thermostats.  The Program Administrators also received the ENERGY STAR® Partner of the Year 
Award for excellence in energy efficiency program delivery for the Residential Lighting & 
Products core initiative.  This is the fourth consecutive year the Program Administrators have been 
honored with the Environmental Protection Agency’s most prestigious award that recognizes the 
success and innovativeness of the Program Administrators’ efforts to increase the adoption of 
energy efficient products in Massachusetts. 

To support innovation, the Program Administrators launched an online rebate application 
platform that provides C&I customers with a fully digital means to search for offers and apply for 
incentives, replacing the former paper-based system.  The intuitive design allows customers to 
browse through offers and guides them through the application process while connecting them to 
additional recommended energy efficiency measures.  Additionally, the Program Administrators’ 
Massachusetts Technology Assessment Committee reviewed over 30 new technologies, adding 
seven new technologies as eligible custom measures.  The Program Administrators also continued 
to implement their Demand Response Demonstration Projects in 2017, and worked with various 
demand response consultants, equipment vendors, installers, and other vendors. 

These accomplishments demonstrate the Program Administrators’ continued commitment 
throughout 2017 to achieving sustainable cost-effective energy efficiency, as well as the Program 
Administrators’ commitment to leveraging relationships with customers, contractors, and other 
vendors and stakeholders to coordinate efforts, share ideas and best practices, and serve customers.   
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The Program Administrators look forward to continuing these efforts and achieving 
additional successes going forward. 

Sincerely, 
 

 
 
Danielle C. Winter, Esq. 

Enclosures 
 
cc: Jeffrey Leupold, Department of Public Utilities  
 Donald Boecke, Office of the Attorney General  
 Rachel Graham Evans, Department of Energy Resources 
 Jerrold Oppenheim, Low-Income Energy Affordability Network 
 Members of the Energy Efficiency Advisory Council (via email only) 
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PA‐Specific Information
2017 Plan Year Report Filing Detail

Distribution Company Gas
Program Administrator Liberty
Date of Filing June 8, 2018

Previous 2016‐2018 Filings
Reporting Period Filing Date DPU Docket #

2016 Plan or MTM December 21, 2015 D.P.U. 15‐166
2017 Plan or MTM December 21, 2015 D.P.U. 15‐166
2018 Plan or MTM December 21, 2015 D.P.U. 15‐166
2016 Preliminary and Evaluated May 1, 2017 D.P.U. 17‐100
2017 Preliminary and Evaluated June 8, 2018 D.P.U. 18‐XXX
2018 Preliminary and Evaluated TBD D.P.U. 19‐XXX

Rates For Adjustments
2017 Nominal Discount Rate 2.54%
2018 Nominal Discount Rate 2.54%
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Energy Efficiency Data Tables
2017 Plan Year Report Overview
Liberty
June 8, 2018

OVERVIEW

USING THE DATA TABLES

BENEFIT‐COST SCREENING MODEL

PERFORMANCE INCENTIVE MODEL

EM&V ACTIVITIES

The following data tables provide a summary of the Program Administrator's benefits, costs, savings, and cost‐effectiveness for 2016 through 2018.  The 
planned values are consistent with each Program Administrator's 2016‐2018 Three‐Year Plan. The 2016 preliminary and evaluated values are presented here for 
the first time as part of each Program Administrator's 2017 Plan Year Report. 

The data included in these tables is based on other supporting models.  The primary supporting models used by the Program Administrators in the preparation 
of this 2017 Plan Year Report are the Benefit‐Cost Screening model and the Performance Incentive model.  These exhibits should be referenced when looking 
for more detailed analyses, such as measure‐level savings.  High‐level summaries for each of these models are provided below.

The Benefit‐Cost Screening model provides measure‐level savings and benefits. This model uses the avoided cost values from the 2015 Avoided Energy Supply 
Cost study prepared by Tabors Caramanis Rudkevich.

The Performance Incentive model filed as part of the Joint Statewide Three‐Year Plan provides support for the performance incentive dollars proposed for 
collection by the Program Administrator.  Final performance incentive amounts will be based on the three‐year term and will be subject to review and final 
approval in the three‐year term report; the amounts shown in the Plan‐Year Report are based on the data available to date and will change as additional years 
of data are included.  Note that performance incentives are not applicable to the Cape Light Compact.

The Evaluation, Monitoring & Verification (EMV) Section of the Joint Statewide Three‐Year Plan describes in detail the EM&V activities planned for 2016‐2018. 
The EMV section of each Program Administrator's 2017 Plan Year Report summarizes the evaluation results completed in 2017 and their impact on the 2017 
evaluated results. The Technical Reference Library (TRL) has been updated to account for recent evaluation results.

These Plan Year Report data tables are in a pivot table format with set outputs based on the Department's direction in D.P.U. 11‐120, Phase II. Users can 
manipulate the data by using either the raw data included on the Master Data tab, or the Slicers shown on the Selections tab. The Slicers will update the 
comparisons between the planned, preliminary, or evaluated results on the Plan Year Summary tables only.
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2017 Plan Year Report Variances
Variances Summary
Liberty
June 8, 2018

A ‐ Residential 18.2% 37.5% 28.3% ‐5.1%
A1 ‐ Residential Whole House 29.8% 58.2% 39.8% ‐6.3%
A1a ‐ Residential New Construction 45.8% 78.4% 77.5% ‐46.5%
A1b ‐ Residential Multi‐Family Retrofit 78.4% 0.6% 12.2% 43.7%
A1c ‐ Residential Home Energy Services ‐ Measures 18.6% 57.0% 34.8% 0.2%
A1d ‐ Residential Home Energy Services ‐ RCS 57.1%
A1e ‐ Residential Behavior/Feedback Program

A2 ‐ Residential Products ‐6.1% ‐16.7% ‐13.7% 0.0%
A2a ‐ Residential Heating & Cooling Equipment ‐6.1% ‐16.7% ‐13.7% 0.0%
A2b ‐ Residential Consumer Products
A2c ‐ Residential Lighting

B ‐ Low‐Income ‐13.5% ‐13.6% ‐1.2% ‐0.1%
B1 ‐ Low‐Income Whole House ‐13.7% ‐13.6% ‐1.2% ‐0.1%
B1a ‐ Low‐Income Single Family Retrofit 12.7% 26.3% 41.8% 0.0%
B1b ‐ Low‐Income Multi‐Family Retrofit ‐70.2% ‐95.1% ‐95.3% ‐2.5%

C ‐ Commercial & Industrial 10.2% ‐19.4% ‐6.6% ‐1.9%
C1 ‐ C&I New Construction 3.0% 16.1% 7.7% ‐6.5%
C1a ‐ C&I New Buildings & Major Renovations 342.9% 763.8% 769.5% 0.0%
C1b ‐ C&I Initial Purchase & End of Useful Life ‐3.2% ‐27.9% ‐34.8% ‐12.2%

C2 ‐ C&I Retrofit 12.2% ‐26.3% ‐8.5% ‐0.2%
C2a ‐ C&I Existing Building Retrofit ‐9.9% ‐23.9% ‐12.6% ‐0.2%
C2b ‐ C&I Small Business ‐19.2% ‐41.8% 15.9% 0.0%
C2c ‐ C&I Multifamily Retrofit 151.7% ‐20.2% ‐11.2% 0.0%
C2d ‐ C&I Upstream Lighting

Grand Total 8.7% 11.4% 13.2% ‐3.7%

Notes
• Significant variances, which require explanation, are defined as:

(1) variances between planned and actual  core initiative budget of 15 percent or greater;
(2) variances between planned and preliminary  core initiative total lifetime savings  showing a decrease of 15 percent or greater; 
(3) variances between planned and preliminar y core initiative total benefits  showing a decrease of 15 percent or greater;  and 
(4) variances between preliminary and evaluated  core initiative total resource benefits  showing a decrease of 15 percent or greater .

• Cells highlighted in the above tables indicate that a variance is significant enough to require explanation. Refer to the Program Administrator's 
Plan Year Report for explanations of significant variances.

• Variances are calculated as a percent of the three‐year goal, meaning variance are calculated as the percentage difference between the 
percentage of the Three‐Year Plan goals planned to be achieved through the Plan Year Report year compared to the percentage of the Three‐
Year Plan goals actually achieved through the Plan Year Report year.

Variances Summary

Program
Total Resource 
Benefits (2016$) 

Variances

Total Program 
Cost Variances

Lifetime Natural 
Gas Savings 
(Therms) 

Total Benefits 
(2016$) Variances

Liberty Utilities (New England Natural Gas Company) Corp. d/b/a Liberty Utilities 
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2017 Plan Year Report Variances
Total Program Cost Variances
Liberty
June 8, 2018

2016 2017 2018 2016‐2018 2016 2017 2018 2016‐2018
Planned 2016 + 
2017 % Total 

Preliminary 2016 + 
2017 % Total Plan

Planned v 
Preliminary (%)

A ‐ Residential 1,970,215              1,964,297              1,978,553              5,913,065              2,257,152               2,394,509               ‐    4,651,661                67% 79% 18.2%
A1 ‐ Residential Whole House 1,379,505              1,378,345              1,387,258              4,145,109              1,763,495               1,817,359               ‐    3,580,855                67% 86% 29.8%
A1a ‐ Residential New Construction 154,561                  147,482                  149,775                  451,817                  249,372  191,115  ‐    440,487  67% 97% 45.8%
A1b ‐ Residential Multi‐Family Retrofit 88,098  79,306  80,583  247,988                  159,071  139,542  ‐    298,614  68% 120% 78.4%
A1c ‐ Residential Home Energy Services ‐ Measures 974,209                  984,220                  989,563                  2,947,992              1,114,741               1,208,762               ‐    2,323,503                66% 79% 18.6%
A1d ‐ Residential Home Energy Services ‐ RCS 162,638                  167,338                  167,338                  497,313                  240,310  277,940  ‐    518,250  66% 104% 57.1%
A1e ‐ Residential Behavior/Feedback Program ‐  ‐  ‐  ‐  ‐  ‐  ‐    ‐ 

A2 ‐ Residential Products 522,408                  517,650                  522,993                  1,563,050              449,460  527,475  ‐    976,935  67% 63% ‐6.1%
A2a ‐ Residential Heating & Cooling Equipment 522,408                  517,650                  522,993                  1,563,050              449,460  527,475  ‐    976,935  67% 63% ‐6.1%
A2b ‐ Residential Consumer Products ‐  ‐  ‐  ‐  ‐  ‐  ‐    ‐ 
A2c ‐ Residential Lighting ‐  ‐  ‐  ‐  ‐  ‐  ‐    ‐ 

B ‐ Low‐Income 912,683                  898,928                  903,782                  2,715,394              780,925                  785,549                  ‐    1,566,474                67% 58% ‐13.5%
B1 ‐ Low‐Income Whole House 889,250                  875,496                  880,350                  2,645,096              759,397  763,938  ‐    1,523,335                67% 58% ‐13.7%
B1a ‐ Low‐Income Single Family Retrofit 604,736                  597,859                  600,323                  1,802,918              690,151  665,411  ‐    1,355,563                67% 75% 12.7%
B1b ‐ Low‐Income Multi‐Family Retrofit 284,514                  277,637                  280,028                  842,178                  69,246  98,527  ‐    167,772  67% 20% ‐70.2%

C ‐ Commercial & Industrial 815,935                  830,399                  850,522                  2,496,856              904,796                  909,274                  ‐    1,814,069                66% 73% 10.2%
C1 ‐ C&I New Construction 202,243                  205,647                  218,284                  626,174                  176,043  244,086  ‐    420,129  65% 67% 3.0%
C1a ‐ C&I New Buildings & Major Renovations 3,654  3,705  3,774  11,133  1,737  30,857  ‐    32,594  66% 293% 342.9%
C1b ‐ C&I Initial Purchase & End of Useful Life 198,590                  201,942                  214,510                  615,042                  174,305  213,229  ‐    387,534  65% 63% ‐3.2%

C2 ‐ C&I Retrofit 582,886                  593,946                  601,432                  1,778,263              692,082  628,587  ‐    1,320,669                66% 74% 12.2%
C2a ‐ C&I Existing Building Retrofit 310,783                  302,497                  310,641                  923,921                  172,638  379,995  ‐    552,633  66% 60% ‐9.9%
C2b ‐ C&I Small Business 178,822                  201,850                  200,594                  581,266                  163,703  143,997  ‐    307,700  65% 53% ‐19.2%
C2c ‐ C&I Multifamily Retrofit 93,281  89,599  90,197  273,077                  355,742  104,595  ‐    460,336  67% 169% 151.7%
C2d ‐ C&I Upstream Lighting ‐  ‐  ‐  ‐  ‐  ‐  ‐    ‐ 

Grand Total 3,698,833              3,693,624              3,732,857              11,125,314            3,942,872               4,089,332               ‐    8,032,204                66% 72% 8.7%

Notes
Plan year core initiative significant variance explanations are required for: (1) variances between planned and actual core initiative budget of 15 percent or greater.

Planned Actual Planned v. Preliminary (%)
Total Program Cost Variances

Program
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2017 Plan Year Report Variances
Lifetime Electric Savings (MWh) Variances
Liberty
June 8, 2018

2016 2017 2018 2016‐2018 2016 2017 2018 2016‐2018
Planned 2016 + 
2017 % Total 

Preliminary 2016 + 
2017 % Total Plan

Planned v 
Preliminary (%)

A ‐ Residential 1,646  1,940  1,638  5,225  2,272  2,295  4,567  69% 87% 27.4%
A1 ‐ Residential Whole House 1,651  1,946  1,644  5,240  2,280  2,084  4,364  69% 83% 21.3%
A1a ‐ Residential New Construction 203  203  203  609  552  340  892  67% 147% 119.8%
A1b ‐ Residential Multi‐Family Retrofit 5  304  6  315  ‐  ‐  ‐  98% 0% ‐100.0%
A1c ‐ Residential Home Energy Services ‐ Measures 1,443  1,439  1,435  4,317  1,728  1,744  3,472  67% 80% 20.5%
A1d ‐ Residential Home Energy Services ‐ RCS ‐  ‐  ‐  ‐  ‐  ‐  ‐ 
A1e ‐ Residential Behavior/Feedback Program ‐  ‐  ‐  ‐  ‐  ‐  ‐ 

A2 ‐ Residential Products (5)  (5)  (5)  (16)  (8)  211  203  67% ‐1271% ‐2006.6%
A2a ‐ Residential Heating & Cooling Equipment (5)  (5)  (5)  (16)  (8)  211  203  67% ‐1271% ‐2006.6%
A2b ‐ Residential Consumer Products
A2c ‐ Residential Lighting

B ‐ Low‐Income 77  77  77  232  470  512  981  67% 423% 534.0%
B1 ‐ Low‐Income Whole House 77  77  77  232  470  512  981  67% 423% 534.0%
B1a ‐ Low‐Income Single Family Retrofit 77  77  77  232  470  512  981  67% 423% 534.0%
B1b ‐ Low‐Income Multi‐Family Retrofit ‐  ‐  ‐  ‐  ‐  ‐  ‐ 

C ‐ Commercial & Industrial ‐  ‐  ‐  ‐  ‐  ‐  ‐ 
C1 ‐ C&I New Construction ‐  ‐  ‐  ‐  ‐  ‐  ‐ 
C1a ‐ C&I New Buildings & Major Renovations ‐  ‐  ‐  ‐  ‐  ‐  ‐ 
C1b ‐ C&I Initial Purchase & End of Useful Life ‐  ‐  ‐  ‐  ‐  ‐  ‐ 

C2 ‐ C&I Retrofit ‐  ‐  ‐  ‐  ‐  ‐  ‐ 
C2a ‐ C&I Existing Building Retrofit ‐  ‐  ‐  ‐  ‐  ‐  ‐ 
C2b ‐ C&I Small Business ‐  ‐  ‐  ‐  ‐  ‐  ‐ 
C2c ‐ C&I Multifamily Retrofit ‐  ‐  ‐  ‐  ‐  ‐  ‐ 
C2d ‐ C&I Upstream Lighting

Grand Total 1,723  2,018  1,716  5,457  2,742  2,807  5,549  69% 102% 48.3%

Notes
Plan year core initiative significant variance explanations are required for: (2) variances between planned and preliminary core initiative total lifetime savings showing a decrease of 15 percent or greater.

Lifetime Electric Savings (MWh) Variances

Program
Planned Preliminary Planned v. Preliminary (%)
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2017 Plan Year Report Variances
Lifetime Natural Gas Savings (Therms) Variances
Liberty
June 8, 2018

2016 2017 2018 2016‐2018 2016 2017 2018 2016‐2018
Planned 2016 + 
2017 % Total 

Preliminary 2016 + 
2017 % Total Plan

Planned v 
Preliminary (%)

A ‐ Residential 3,240,038              3,219,280              3,312,340              9,771,659              5,033,684               3,846,187               8,879,871                66% 91% 37.5%
A1 ‐ Residential Whole House 2,347,211              2,324,882              2,417,942              7,090,034              4,322,585               3,068,591               7,391,176                66% 104% 58.2%
A1a ‐ Residential New Construction 317,576                  310,432                  403,492                  1,031,500              619,522  500,861  1,120,383                61% 109% 78.4%
A1b ‐ Residential Multi‐Family Retrofit 71,210  71,210  71,210  213,631                  90,629  52,707  143,337  67% 67% 0.6%
A1c ‐ Residential Home Energy Services ‐ Measures 1,958,424              1,943,240              1,943,240              5,844,904              3,612,434               2,515,023               6,127,456                67% 105% 57.0%
A1d ‐ Residential Home Energy Services ‐ RCS ‐  ‐  ‐  ‐  ‐  ‐  ‐ 
A1e ‐ Residential Behavior/Feedback Program ‐  ‐  ‐  ‐  ‐  ‐  ‐ 

A2 ‐ Residential Products 892,827                  894,399                  894,399                  2,681,625              711,100  777,596  1,488,695                67% 56% ‐16.7%
A2a ‐ Residential Heating & Cooling Equipment 892,827                  894,399                  894,399                  2,681,625              711,100  777,596  1,488,695                67% 56% ‐16.7%
A2b ‐ Residential Consumer Products
A2c ‐ Residential Lighting

B ‐ Low‐Income 724,936                  724,936                  724,240                  2,174,112              681,350                  570,791                  1,252,141                67% 58% ‐13.6%
B1 ‐ Low‐Income Whole House 724,936                  724,936                  724,240                  2,174,112              681,350  570,791  1,252,141                67% 58% ‐13.6%
B1a ‐ Low‐Income Single Family Retrofit 486,400                  486,400                  486,400                  1,459,200              681,350  547,472  1,228,822                67% 84% 26.3%
B1b ‐ Low‐Income Multi‐Family Retrofit 238,536                  238,536                  237,840                  714,912                  ‐  23,319  23,319  67% 3% ‐95.1%

C ‐ Commercial & Industrial 2,053,239              2,227,415              2,252,719              6,533,374              1,414,939               2,033,480               3,448,419                66% 53% ‐19.4%
C1 ‐ C&I New Construction 326,163                  362,627                  400,891                  1,089,681              93,518  706,286  799,804  63% 73% 16.1%
C1a ‐ C&I New Buildings & Major Renovations 10,040  28,260  46,740  85,040  10,040  320,801  330,841  45% 389% 763.8%
C1b ‐ C&I Initial Purchase & End of Useful Life 316,123                  334,367                  354,151                  1,004,641              83,478  385,485  468,963  65% 47% ‐27.9%

C2 ‐ C&I Retrofit 1,727,076              1,864,788              1,851,828              5,443,692              1,321,421               1,327,194               2,648,615                66% 49% ‐26.3%
C2a ‐ C&I Existing Building Retrofit 1,193,838              1,193,838              1,210,918              3,598,593              669,320  1,148,783               1,818,102                66% 51% ‐23.9%
C2b ‐ C&I Small Business 232,842                  370,553                  340,514                  943,909                  204,609  146,283  350,892  64% 37% ‐41.8%
C2c ‐ C&I Multifamily Retrofit 300,397                  300,397                  300,397                  901,190                  447,493  32,128  479,620  67% 53% ‐20.2%
C2d ‐ C&I Upstream Lighting

Grand Total 6,018,213              6,171,632              6,289,299              18,479,144            7,129,974               6,450,458               13,580,432              66% 73% 11.4%

Notes

Lifetime Natural Gas Savings (Therms) Variances

Program
Planned Preliminary Planned v. Preliminary (%)

Plan year core initiative significant variance explanations are required for: (2) variances between planned and preliminary core initiative total lifetime savings showing a decrease of 15 percent or greater.
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2017 Plan Year Report Variances
Total Benefits (2016$) Variances
Liberty
June 8, 2018

2016 2017 2018 2016‐2018 2016 2017 2018 2016‐2018
Planned 2016 + 
2017 % Total 

Preliminary 2016 + 
2017 % Total Plan

Planned v 
Preliminary (%)

A ‐ Residential 4,677,290              4,622,384              4,697,753              13,997,426            6,494,050                5,436,013                ‐  11,930,063              66% 85% 28.3%
A1 ‐ Residential Whole House 3,668,569              3,627,491              3,709,383              11,005,443            5,726,085                4,475,398                ‐  10,201,482              66% 93% 39.8%
A1a ‐ Residential New Construction 490,940                  481,962                  565,680                  1,538,583              971,494  755,176  ‐  1,726,670                63% 112% 77.5%
A1b ‐ Residential Multi‐Family Retrofit 102,792                  102,074                  101,688                  306,554                  134,951  94,943  ‐  229,894  67% 75% 12.2%
A1c ‐ Residential Home Energy Services ‐ Measures 3,074,837              3,043,455              3,042,015              9,160,306              4,619,639                3,625,279                ‐  8,244,918                67% 90% 34.8%
A1d ‐ Residential Home Energy Services ‐ RCS ‐  ‐  ‐  ‐  ‐  ‐  ‐  ‐ 
A1e ‐ Residential Behavior/Feedback Program ‐  ‐  ‐  ‐  ‐  ‐  ‐  ‐ 

A2 ‐ Residential Products 1,008,721              994,893                  988,369                  2,991,983              767,966  960,615  ‐  1,728,580                67% 58% ‐13.7%
A2a ‐ Residential Heating & Cooling Equipment 1,008,721              994,893                  988,369                  2,991,983              767,966  960,615  ‐  1,728,580                67% 58% ‐13.7%
A2b ‐ Residential Consumer Products ‐  ‐  ‐  ‐  ‐  ‐  ‐  ‐ 
A2c ‐ Residential Lighting ‐  ‐  ‐  ‐  ‐  ‐  ‐  ‐ 

B ‐ Low‐Income 1,279,006              1,270,801              1,264,648              3,814,455              1,342,024                1,176,548                ‐  2,518,572                67% 66% ‐1.2%
B1 ‐ Low‐Income Whole House 1,279,006              1,270,801              1,264,648              3,814,455              1,342,024                1,176,548                ‐  2,518,572                67% 66% ‐1.2%
B1a ‐ Low‐Income Single Family Retrofit 877,570                  871,770                  870,005                  2,619,344              1,342,024                1,139,325                ‐  2,481,349                67% 95% 41.8%
B1b ‐ Low‐Income Multi‐Family Retrofit 401,436                  399,032                  394,642                  1,195,111              ‐  37,223  ‐  37,223  67% 3% ‐95.3%

C ‐ Commercial & Industrial 2,554,176              2,683,625              2,647,650              7,885,451              2,210,439                2,682,384                ‐  4,892,823                66% 62% ‐6.6%
C1 ‐ C&I New Construction 292,167                  316,044                  344,186                  952,396                  78,307  576,662  ‐  654,969  64% 69% 7.7%
C1a ‐ C&I New Buildings & Major Renovations 8,512  23,583  38,807  70,901  8,512  270,562  ‐  279,074  45% 394% 769.5%
C1b ‐ C&I Initial Purchase & End of Useful Life 283,655                  292,461                  305,379                  881,494                  69,795  306,100  ‐  375,895  65% 43% ‐34.8%

C2 ‐ C&I Retrofit 2,262,010              2,367,581              2,303,464              6,933,055              2,132,132                2,105,722                ‐  4,237,854                67% 61% ‐8.5%
C2a ‐ C&I Existing Building Retrofit 1,679,620              1,649,523              1,614,410              4,943,553              1,229,054                1,681,088                ‐  2,910,142                67% 59% ‐12.6%
C2b ‐ C&I Small Business 248,235                  390,514                  360,840                  999,589                  346,230  393,802  ‐  740,032  64% 74% 15.9%
C2c ‐ C&I Multifamily Retrofit 334,155                  327,545                  328,214                  989,913                  556,847  30,833  ‐  587,680  67% 59% ‐11.2%
C2d ‐ C&I Upstream Lighting ‐  ‐  ‐  ‐  ‐  ‐  ‐  ‐ 

Grand Total 8,510,473              8,576,810              8,610,050              25,697,332            10,046,513              9,294,945                ‐  19,341,458              66% 75% 13.2%

Notes

Total Benefits (2016$) Variances

Program
Planned Preliminary Planned v. Preliminary (%)

Plan year core initiative significant variance explanations are required for: (3) variances between planned and preliminary core initiative total benefits showing a decrease of 15 percent or greater.

Liberty Utilities (New England Natural Gas Company) Corp. d/b/a Liberty Utilities 
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2017 Plan Year Report Variances
Total Resource Benefits (2016$) Variances
Liberty
June 8, 2018

Preliminary Evaluated
Preliminary v 
Evaluated (%)

A ‐ Residential 4,262,488              4,045,835              ‐5.1%
A1 ‐ Residential Whole House 3,418,317              3,201,663              ‐6.3%
A1a ‐ Residential New Construction 523,533                  279,891                  ‐46.5%
A1b ‐ Residential Multi‐Family Retrofit 48,903  70,257  43.7%
A1c ‐ Residential Home Energy Services ‐ Measures 2,845,881              2,851,515              0.2%
A1d ‐ Residential Home Energy Services ‐ RCS ‐  ‐ 
A1e ‐ Residential Behavior/Feedback Program ‐  ‐ 

A2 ‐ Residential Products 844,172                  844,172                  0.0%
A2a ‐ Residential Heating & Cooling Equipment 844,172                  844,172                  0.0%
A2b ‐ Residential Consumer Products ‐  ‐ 
A2c ‐ Residential Lighting ‐  ‐ 

B ‐ Low‐Income 698,168                  697,644                  ‐0.1%
B1 ‐ Low‐Income Whole House 698,168                  697,644                  ‐0.1%
B1a ‐ Low‐Income Single Family Retrofit 676,980                  676,980                  0.0%
B1b ‐ Low‐Income Multi‐Family Retrofit 21,188  20,664  ‐2.5%

C ‐ Commercial & Industrial 2,086,938              2,046,766              ‐1.9%
C1 ‐ C&I New Construction 576,662                  539,182                  ‐6.5%
C1a ‐ C&I New Buildings & Major Renovations 270,562                  270,562                  0.0%
C1b ‐ C&I Initial Purchase & End of Useful Life 306,100                  268,621                  ‐12.2%

C2 ‐ C&I Retrofit 1,510,276              1,507,584              ‐0.2%
C2a ‐ C&I Existing Building Retrofit 1,090,401              1,087,710              ‐0.2%
C2b ‐ C&I Small Business 391,160                  391,160                  0.0%
C2c ‐ C&I Multifamily Retrofit 28,715  28,715  0.0%
C2d ‐ C&I Upstream Lighting ‐  ‐ 

Grand Total 7,047,594              6,790,245              ‐3.7%

Notes
Plan year core initiative significant variance explanations are required for: (4) variances between preliminary and evaluated 
core initiative total resource benefits showing a decrease of 15 percent or greater.

Total Resource Benefits (2016$) Variances

Program
2017
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Program Administrator Budgets, Plan Year Summary
2017 Planned vs. Evaluated
Liberty
June 8, 2018

Program Planning and 
Administration

Marketing and 
Advertising

Participant 
Incentive

Sales, Technical 
Assistance & Training

Evaluation and Market 
Research

Total Program Costs

A ‐ Residential 185,215   106,448   1,252,233                 333,611  86,791  1,964,297  50,499   2,014,796   1,602  1.76 
A1 ‐ Residential Whole House 119,239   52,788   846,683   301,902  57,733  1,378,345   42,471   1,420,816   3,883  1.92 
A1a ‐ Residential New Construction 28,720  12,294   61,311  28,366  16,791  147,482  5,418  152,900  4,916  2.18 
A1b ‐ Residential Multi‐Family Retrofit 28,720  3,450  24,252  11,000  11,885  79,306  818   80,124  3,172  0.89 
A1c ‐ Residential Home Energy Services ‐ Measures 50,800  29,544   756,420   118,398  29,058  984,220  36,234  1,020,454   3,281  2.29 
A1d ‐ Residential Home Energy Services ‐ RCS 11,000  7,500  4,700  144,138  ‐  167,338  ‐  167,338  ‐ 
A1e ‐ Residential Behavior/Feedback Program ‐  ‐  ‐  ‐  ‐  ‐  ‐  ‐ 

A2 ‐ Residential Products 50,800  29,544   380,550   27,698  29,058  517,650  8,028  525,678  594  1.56 
A2a ‐ Residential Heating & Cooling Equipment 50,800  29,544   380,550   27,698  29,058  517,650  8,028  525,678  594  1.56 
A2b ‐ Residential Consumer Products ‐  ‐  ‐  ‐  ‐  ‐  ‐  ‐ 
A2c ‐ Residential Lighting ‐  ‐  ‐  ‐  ‐  ‐  ‐  ‐ 

A3 ‐ Residential Hard‐to‐Measure 15,176  24,115   25,000  4,011   ‐  68,302  ‐  68,302  ‐ 
A3a ‐ Residential Statewide Marketing ‐  24,115   ‐  ‐  ‐  24,115  ‐  24,115  ‐ 
A3b ‐ Residential Statewide Database 3,464  ‐  ‐  ‐  ‐  3,464   ‐  3,464  ‐ 
A3c ‐ Residential DOER Assessment 6,712  ‐  ‐  ‐  ‐  6,712   ‐  6,712  ‐ 
A3d ‐ Residential EEAC Consultants 4,000  ‐  ‐  ‐  ‐  4,000   ‐  4,000  ‐ 
A3e ‐ Residential Sponsorships & Subscriptions 1,000  ‐  ‐  ‐  ‐  1,000   ‐  1,000  ‐ 
A3f ‐ Residential HEAT Loan ‐  ‐  25,000  1,000   ‐  26,000  ‐  26,000  ‐ 
A3g ‐ Residential Workforce Development ‐  ‐  ‐  1,700   ‐  1,700   ‐  1,700  ‐ 
A3h ‐ Residential R&D and Demonstration ‐  ‐  ‐  1,311   ‐  1,311   ‐  1,311  ‐ 
A3i ‐ Residential Education ‐  ‐  ‐  ‐  ‐  ‐  ‐  ‐ 

B ‐ Low‐Income 60,228  33,224   629,778   148,555  27,143  898,928   12,369   911,297  8,172  0.76 
B1 ‐ Low‐Income Whole House 48,853  21,166   629,778   148,555  27,143  875,496  12,369   887,865  7,959  0.78 
B1a ‐ Low‐Income Single Family Retrofit 24,427  10,583   475,000   74,278  13,572  597,859  8,505  606,365  8,541  0.77 
B1b ‐ Low‐Income Multi‐Family Retrofit 24,427  10,583   154,778   74,278  13,572  277,637  3,864  281,500  6,941  0.80 

B2 ‐ Low‐Income Hard‐to‐Measure 11,375  12,058   ‐  ‐  ‐  23,433  ‐  23,433  ‐ 
B2a ‐ Low‐Income Statewide Marketing ‐  12,058   ‐  ‐  ‐  12,058  ‐  12,058  ‐ 
B2b ‐ Low‐Income Statewide Database 1,721  ‐  ‐  ‐  ‐  1,721   ‐  1,721  ‐ 
B2c ‐ Low‐Income DOER Assessment 3,356  ‐  ‐  ‐  ‐  3,356   ‐  3,356  ‐ 
B2d ‐ Low‐Income Energy Affordability Network 6,298  ‐  ‐  ‐  ‐  6,298   ‐  6,298  ‐ 
B2e ‐ Low‐Income Sponsorships & Subscriptions ‐  ‐  ‐  ‐  ‐  ‐  ‐  ‐ 

C ‐ Commercial & Industrial 171,169   91,609   406,056   86,397  75,169  830,399   32,115   862,514  1,526  2.32 
C1 ‐ C&I New Construction 26,506  12,472   109,550   31,055  26,063  205,647  2,640  208,287  890  1.54 
C1a ‐ C&I New Buildings & Major Renovations ‐  ‐  ‐  684  3,021  3,705   343   4,048  6.37 
C1b ‐ C&I Initial Purchase & End of Useful Life 26,506  12,472   109,550   30,371  23,042  201,942  2,297  204,239  874  1.45 

C2 ‐ C&I Retrofit 132,532   62,360   296,506   53,442  49,105  593,946  29,475   623,421  1,898  2.71 
C2a ‐ C&I Existing Building Retrofit 53,013  24,944   175,250   26,248  23,042  302,497  21,660  324,157  1,210  3.36 
C2b ‐ C&I Small Business 53,013  24,944   81,256  19,595  23,042  201,850  3,833  205,683  3,670  1.70 
C2c ‐ C&I Multifamily Retrofit 26,506  12,472   40,000  7,600   3,021  89,599  3,981  93,580  11,200   2.84 
C2d ‐ C&I Upstream Lighting ‐  ‐  ‐  ‐  ‐  ‐  ‐  ‐ 

C3 ‐ C&I Hard‐to‐Measure 12,130  16,776   ‐  1,900   ‐  30,806  ‐  30,806  ‐ 
C3a ‐ C&I Statewide Marketing ‐  16,776   ‐  ‐  ‐  16,776  ‐  16,776  ‐ 
C3b ‐ C&I Statewide Database 1,418  ‐  ‐  ‐  ‐  1,418   ‐  1,418  ‐ 
C3c ‐ C&I DOER Assessment 6,712  ‐  ‐  ‐  ‐  6,712   ‐  6,712  ‐ 
C3d ‐ C&I EEAC Consultants 4,000  ‐  ‐  ‐  ‐  4,000   ‐  4,000  ‐ 
C3e ‐ C&I Sponsorships & Subscriptions ‐  ‐  ‐  ‐  ‐  ‐  ‐  ‐ 
C3f ‐ C&I Workforce Development ‐  ‐  ‐  1,900   ‐  1,900   ‐  1,900  ‐ 
C3g ‐ C&I R&D and Demonstration ‐  ‐  ‐  ‐  ‐  ‐  ‐  ‐ 

Grand Total 416,611   231,281   2,288,067                 568,563  189,103  3,693,624  94,983   3,788,607   1,965  1.64 

2017 Planned Program Administrator Budget

Program
Program Costs

Performance 
Incentive

Total Program 
Administrator Budget

Program Cost per 
Participant

Resource Benefit 
per Program Cost
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Program Administrator Budgets, Plan Year Summary
2017 Planned vs. Evaluated
Liberty
June 8, 2018

Program Planning and 
Administration

Marketing and 
Advertising

Participant 
Incentive

Sales, Technical 
Assistance & Training

Evaluation and Market 
Research

Total Program Costs

A ‐ Residential 208,754   95,005   1,478,946                 455,253  156,550  2,394,509  49,123   2,443,632   2,807  1.69 
A1 ‐ Residential Whole House 136,336   44,540   1,112,609                 418,798  105,077  1,817,359   42,832   1,860,191   5,345  1.76 
A1a ‐ Residential New Construction 37,584  9,951  97,667  24,222  21,691  191,115  4,153  195,268  4,344  1.46 
A1b ‐ Residential Multi‐Family Retrofit 37,584  3,855  51,297  12,667  34,140  139,542  716   140,258  4,361  0.50 
A1c ‐ Residential Home Energy Services ‐ Measures 57,006  28,812   950,949   122,748  49,247  1,208,762   37,963   1,246,725   4,579  2.36 
A1d ‐ Residential Home Energy Services ‐ RCS 4,162  1,922  12,695  259,161  ‐  277,940  ‐  277,940  ‐ 
A1e ‐ Residential Behavior/Feedback Program ‐  ‐  ‐  ‐  ‐  ‐  ‐  ‐ 

A2 ‐ Residential Products 57,006  29,343   355,645   34,008  51,472  527,475  6,291  533,766  1,028  1.60 
A2a ‐ Residential Heating & Cooling Equipment 57,006  29,343   355,645   34,008  51,472  527,475  6,291  533,766  1,028  1.60 
A2b ‐ Residential Consumer Products ‐  ‐  ‐  ‐  ‐  ‐  ‐  ‐ 
A2c ‐ Residential Lighting ‐  ‐  ‐  ‐  ‐  ‐  ‐  ‐ 

A3 ‐ Residential Hard‐to‐Measure 15,412  21,123   10,693  2,447   ‐  49,674  ‐  49,674  ‐ 
A3a ‐ Residential Statewide Marketing ‐  21,123   ‐  ‐  ‐  21,123  ‐  21,123  ‐ 
A3b ‐ Residential Statewide Database 126  ‐  ‐  ‐  ‐  126  ‐  126  ‐ 
A3c ‐ Residential DOER Assessment 8,617  ‐  ‐  ‐  ‐  8,617   ‐  8,617  ‐ 
A3d ‐ Residential EEAC Consultants 3,545  ‐  ‐  ‐  ‐  3,545   ‐  3,545  ‐ 
A3e ‐ Residential Sponsorships & Subscriptions 3,125  ‐  ‐  ‐  ‐  3,125   ‐  3,125  ‐ 
A3f ‐ Residential HEAT Loan ‐  ‐  10,693  1,020   ‐  11,713  ‐  11,713  ‐ 
A3g ‐ Residential Workforce Development ‐  ‐  ‐  1,427   ‐  1,427   ‐  1,427  ‐ 
A3h ‐ Residential R&D and Demonstration ‐  ‐  ‐  ‐  ‐  ‐  ‐  ‐ 
A3i ‐ Residential Education ‐  ‐  ‐  ‐  ‐  ‐  ‐  ‐ 

B ‐ Low‐Income 78,386  25,503   522,637   127,709  31,314  785,549   22,613   808,163  6,546  0.89 
B1 ‐ Low‐Income Whole House 67,336  14,942   522,637   127,709  31,314  763,938  22,613   786,551  6,366  0.91 
B1a ‐ Low‐Income Single Family Retrofit 33,668  7,491  493,645   114,950  15,657  665,411  22,369   687,780  6,524  1.02 
B1b ‐ Low‐Income Multi‐Family Retrofit 33,668  7,451  28,991  12,759  15,657  98,527  245   98,771  5,474  0.21 

B2 ‐ Low‐Income Hard‐to‐Measure 11,050  10,561   ‐  ‐  ‐  21,612  ‐  21,612  ‐ 
B2a ‐ Low‐Income Statewide Marketing ‐  10,561   ‐  ‐  ‐  10,561  ‐  10,561  ‐ 
B2b ‐ Low‐Income Statewide Database 126  ‐  ‐  ‐  ‐  126  ‐  126  ‐ 
B2c ‐ Low‐Income DOER Assessment 4,308  ‐  ‐  ‐  ‐  4,308   ‐  4,308  ‐ 
B2d ‐ Low‐Income Energy Affordability Network 6,616  ‐  ‐  ‐  ‐  6,616   ‐  6,616  ‐ 
B2e ‐ Low‐Income Sponsorships & Subscriptions ‐  ‐  ‐  ‐  ‐  ‐  ‐  ‐ 

C ‐ Commercial & Industrial 208,940   88,202   354,364   144,116  113,651  909,274   30,388   939,662  4,023  2.25 
C1 ‐ C&I New Construction 49,341  18,064   103,655   42,433  30,593  244,086  5,628  249,714  3,814  2.21 
C1a ‐ C&I New Buildings & Major Renovations ‐  ‐  29,339  1,519   ‐  30,857  3,517  34,374  30,857  8.77 
C1b ‐ C&I Initial Purchase & End of Useful Life 49,341  18,064   74,316  40,914  30,593  213,229  2,111  215,340  3,385  1.26 

C2 ‐ C&I Retrofit 144,187   49,015   250,710   101,617  83,058  628,587  24,760  653,347  3,880  2.40 
C2a ‐ C&I Existing Building Retrofit 49,648  17,479   214,083   68,163  30,623  379,995  19,671   399,666  22,353  2.86 
C2b ‐ C&I Small Business 47,271  16,052   32,114  22,343  26,218  143,997  4,880  148,877  1,029  2.72 
C2c ‐ C&I Multifamily Retrofit 47,267  15,485   4,513  11,112  26,218  104,595  209   104,804  20,919  0.27 
C2d ‐ C&I Upstream Lighting ‐  ‐  ‐  ‐  ‐  ‐  ‐  ‐ 

C3 ‐ C&I Hard‐to‐Measure 15,412  21,123   ‐  66  ‐  36,601  ‐  36,601  ‐ 
C3a ‐ C&I Statewide Marketing ‐  21,123   ‐  ‐  ‐  21,123  ‐  21,123  ‐ 
C3b ‐ C&I Statewide Database 126  ‐  ‐  ‐  ‐  126  ‐  126  ‐ 
C3c ‐ C&I DOER Assessment 8,617  ‐  ‐  ‐  ‐  8,617   ‐  8,617  ‐ 
C3d ‐ C&I EEAC Consultants 3,545  ‐  ‐  ‐  ‐  3,545   ‐  3,545  ‐ 
C3e ‐ C&I Sponsorships & Subscriptions 3,125  ‐  ‐  ‐  ‐  3,125   ‐  3,125  ‐ 
C3f ‐ C&I Workforce Development ‐  ‐  ‐  66  ‐  66  ‐  66  ‐ 
C3g ‐ C&I R&D and Demonstration ‐  ‐  ‐  ‐  ‐  ‐  ‐  ‐ 

Grand Total 496,081   208,711   2,355,947                 727,079  301,515  4,089,332  102,124                 4,191,456   3,411  1.66 

2017 Evaluated Program Administrator Budget

Program
Program Costs

Performance 
Incentive

Total Program 
Administrator Budget

Program Cost per 
Participant

Resource Benefit 
per Program Cost
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Program Administrator Budgets, Plan Year Summary
2017 Planned vs. Evaluated
Liberty
June 8, 2018

Program Planning and 
Administration

Marketing and 
Advertising

Participant 
Incentive

Sales, Technical 
Assistance & Training

Evaluation and Market 
Research

Total Program Costs

A ‐ Residential 13% ‐11% 18% 36% 80% 22% ‐3% 21% 75% ‐4%
A1 ‐ Residential Whole House 14% ‐16% 31% 39% 82% 32% 1% 31% 38% ‐8%
A1a ‐ Residential New Construction 31% ‐19% 59% ‐15% 29% 30% ‐23% 28% ‐12% ‐33%
A1b ‐ Residential Multi‐Family Retrofit 31% 12% 112% 15% 187% 76% ‐12% 75% 37% ‐44%
A1c ‐ Residential Home Energy Services ‐ Measures 12% ‐2% 26% 4% 69% 23% 5% 22% 40% 3%
A1d ‐ Residential Home Energy Services ‐ RCS ‐62% ‐74% 170% 80% 66% 66%
A1e ‐ Residential Behavior/Feedback Program

A2 ‐ Residential Products 12% ‐1% ‐7% 23% 77% 2% ‐22% 2% 73% 2%
A2a ‐ Residential Heating & Cooling Equipment 12% ‐1% ‐7% 23% 77% 2% ‐22% 2% 73% 2%
A2b ‐ Residential Consumer Products
A2c ‐ Residential Lighting

A3 ‐ Residential Hard‐to‐Measure 2% ‐12% ‐57% ‐39% ‐27% ‐27%
A3a ‐ Residential Statewide Marketing ‐12% ‐12% ‐12%
A3b ‐ Residential Statewide Database ‐96% ‐96% ‐96%
A3c ‐ Residential DOER Assessment 28% 28% 28%
A3d ‐ Residential EEAC Consultants ‐11% ‐11% ‐11%
A3e ‐ Residential Sponsorships & Subscriptions 213% 213% 213%
A3f ‐ Residential HEAT Loan ‐57% 2% ‐55% ‐55%
A3g ‐ Residential Workforce Development ‐16% ‐16% ‐16%
A3h ‐ Residential R&D and Demonstration ‐100% ‐100% ‐100%
A3i ‐ Residential Education

B ‐ Low‐Income 30% ‐23% ‐17% ‐14% 15% ‐13% 83% ‐11% ‐20% 17%
B1 ‐ Low‐Income Whole House 38% ‐29% ‐17% ‐14% 15% ‐13% 83% ‐11% ‐20% 18%
B1a ‐ Low‐Income Single Family Retrofit 38% ‐29% 4% 55% 15% 11% 163% 13% ‐24% 33%
B1b ‐ Low‐Income Multi‐Family Retrofit 38% ‐30% ‐81% ‐83% 15% ‐65% ‐94% ‐65% ‐21% ‐74%

B2 ‐ Low‐Income Hard‐to‐Measure ‐3% ‐12% ‐8% ‐8%
B2a ‐ Low‐Income Statewide Marketing ‐12% ‐12% ‐12%
B2b ‐ Low‐Income Statewide Database ‐93% ‐93% ‐93%
B2c ‐ Low‐Income DOER Assessment 28% 28% 28%
B2d ‐ Low‐Income Energy Affordability Network 5% 5% 5%
B2e ‐ Low‐Income Sponsorships & Subscriptions

C ‐ Commercial & Industrial 22% ‐4% ‐13% 67% 51% 9% ‐5% 9% 164% ‐3%
C1 ‐ C&I New Construction 86% 45% ‐5% 37% 17% 19% 113% 20% 328% 44%
C1a ‐ C&I New Buildings & Major Renovations 122% ‐100% 733% 927% 749% 38%
C1b ‐ C&I Initial Purchase & End of Useful Life 86% 45% ‐32% 35% 33% 6% ‐8% 5% 287% ‐13%

C2 ‐ C&I Retrofit 9% ‐21% ‐15% 90% 69% 6% ‐16% 5% 104% ‐12%
C2a ‐ C&I Existing Building Retrofit ‐6% ‐30% 22% 160% 33% 26% ‐9% 23% 1747% ‐15%
C2b ‐ C&I Small Business ‐11% ‐36% ‐60% 14% 14% ‐29% 27% ‐28% ‐72% 60%
C2c ‐ C&I Multifamily Retrofit 78% 24% ‐89% 46% 768% 17% ‐95% 12% 87% ‐90%
C2d ‐ C&I Upstream Lighting

C3 ‐ C&I Hard‐to‐Measure 27% 26% ‐97% 19% 19%
C3a ‐ C&I Statewide Marketing 26% 26% 26%
C3b ‐ C&I Statewide Database ‐91% ‐91% ‐91%
C3c ‐ C&I DOER Assessment 28% 28% 28%
C3d ‐ C&I EEAC Consultants ‐11% ‐11% ‐11%
C3e ‐ C&I Sponsorships & Subscriptions
C3f ‐ C&I Workforce Development ‐97% ‐97% ‐97%
C3g ‐ C&I R&D and Demonstration

Grand Total 19% ‐10% 3% 28% 59% 11% 8% 11% 74% 1%

Notes
• Where not otherwise indicated, budgets for each year are represented in nominal dollars (2016$, 2017$, 2018$)
• Refer to common definitions for allocation of costs.
• EEAC Consultant fees on the electric side do not get paid out of the Program Administrators' budgets, but are instead paid by the DOER out of the RGGI proceeds
• The budgets in the above tables do not include costs associated with the Program Administrator's demand response activities
• The plan year variances provided above are intended to indicate the Program Administrator's performance in the plan year only. The variances used to determine significant variances are provided separately. The variances above and the significant variances use different calculations to 
determine variances on an annual basis and over the three‐year term, respectively.

2017 Planned v. Evaluated Program Administrator Budget Variances (%)

Program
Program Costs

Performance 
Incentive

Total Program 
Administrator Budget

Program Cost per 
Participant

Resource Benefit 
per Program Cost
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Program Administrator Budgets, Three‐Year Total
2016‐2018 Program Administrator Budget
Liberty
June 8, 2018

Program Planning and 
Administration

Marketing and 
Advertising

Participant 
Incentive

Sales, Technical 
Assistance & Training

Evaluation and Market 
Research

Total Program Costs

A ‐ Residential 217,724   98,203   1,365,538                 450,406  125,280  2,257,152  64,342   2,321,494   1,318  2.23 
A1 ‐ Residential Whole House 141,872   46,935   1,079,766                 410,038  84,884  1,763,495   59,184  1,822,679   1,462  2.48 
A1a ‐ Residential New Construction 39,363  10,357   146,748   28,488  24,417  249,372  6,836  256,208  4,453  1.34 
A1b ‐ Residential Multi‐Family Retrofit 39,682  4,102  74,493  18,663  22,131  159,071  1,241  160,313  2,121  0.83 
A1c ‐ Residential Home Energy Services ‐ Measures 60,113  31,026   851,604   133,663  38,336  1,114,741   51,107   1,165,848   4,531  3.51 
A1d ‐ Residential Home Energy Services ‐ RCS 2,714  1,450  6,922  229,224  ‐  240,310  ‐  240,310  290  ‐ 
A1e ‐ Residential Behavior/Feedback Program ‐  ‐  ‐  ‐  ‐  ‐  ‐  ‐ 

A2 ‐ Residential Products 60,627  30,063   279,985   38,388  40,396  449,460  5,159  454,618  887  1.45 
A2a ‐ Residential Heating & Cooling Equipment 60,627  30,063   279,985   38,388  40,396  449,460  5,159  454,618  887  1.45 
A2b ‐ Residential Consumer Products ‐  ‐  ‐  ‐  ‐  ‐  ‐  ‐ 
A2c ‐ Residential Lighting ‐  ‐  ‐  ‐  ‐  ‐  ‐  ‐ 

A3 ‐ Residential Hard‐to‐Measure 15,225  21,205   5,786  1,981   ‐  44,197  ‐  44,197  ‐ 
A3a ‐ Residential Statewide Marketing ‐  21,205   ‐  ‐  ‐  21,205  ‐  21,205  ‐ 
A3b ‐ Residential Statewide Database 42  ‐  ‐  ‐  ‐  42  ‐  42  ‐ 
A3c ‐ Residential DOER Assessment 9,431  ‐  ‐  ‐  ‐  9,431   ‐  9,431  ‐ 
A3d ‐ Residential EEAC Consultants 3,202  ‐  ‐  ‐  ‐  3,202   ‐  3,202  ‐ 
A3e ‐ Residential Sponsorships & Subscriptions 2,550  ‐  ‐  ‐  ‐  2,550   ‐  2,550  ‐ 
A3f ‐ Residential HEAT Loan ‐  ‐  5,786  1,422   ‐  7,208   ‐  7,208  ‐ 
A3g ‐ Residential Workforce Development ‐  ‐  ‐  559  ‐  559  ‐  559  ‐ 
A3h ‐ Residential R&D and Demonstration ‐  ‐  ‐  ‐  ‐  ‐  ‐  ‐ 
A3i ‐ Residential Education ‐  ‐  ‐  ‐  ‐  ‐  ‐  ‐ 

B ‐ Low‐Income 81,885  26,402   514,067   129,061  29,509  780,925   24,417   805,341  7,099  1.02 
B1 ‐ Low‐Income Whole House 70,950  15,809   514,067   129,061  29,509  759,397  24,417   783,814  6,904  1.05 
B1a ‐ Low‐Income Single Family Retrofit 35,315  7,905  514,067   118,110  14,754  690,151  24,417  714,568  6,274  1.16 
B1b ‐ Low‐Income Multi‐Family Retrofit 35,635  7,905  ‐  10,951  14,754  69,246  ‐  69,246  ‐ 

B2 ‐ Low‐Income Hard‐to‐Measure 10,935  10,593   ‐  ‐  ‐  21,528  ‐  21,528  ‐ 
B2a ‐ Low‐Income Statewide Marketing ‐  10,593   ‐  ‐  ‐  10,593  ‐  10,593  ‐ 
B2b ‐ Low‐Income Statewide Database 42  ‐  ‐  ‐  ‐  42  ‐  42  ‐ 
B2c ‐ Low‐Income DOER Assessment 4,697  ‐  ‐  ‐  ‐  4,697   ‐  4,697  ‐ 
B2d ‐ Low‐Income Energy Affordability Network 6,196  ‐  ‐  ‐  ‐  6,196   ‐  6,196  ‐ 
B2e ‐ Low‐Income Sponsorships & Subscriptions ‐  ‐  ‐  ‐  ‐  ‐  ‐  ‐ 

C ‐ Commercial & Industrial 215,956   94,456   365,665   109,473  119,246  904,796   24,140   928,935  2,029  1.66 
C1 ‐ C&I New Construction 50,741  19,387   47,207  25,274  33,432  176,043  531   176,574  6,070  0.35 
C1a ‐ C&I New Buildings & Major Renovations ‐  ‐  ‐  1,185   552  1,737   102   1,839  4.90 
C1b ‐ C&I Initial Purchase & End of Useful Life 50,741  19,387   47,207  24,089  32,880  174,305  429   174,735  6,011  0.31 

C2 ‐ C&I Retrofit 150,282   53,883   318,457   83,645  85,814  692,082  23,609  715,691  1,660  2.09 
C2a ‐ C&I Existing Building Retrofit 50,649  18,048   45,270  26,485  32,186  172,638  14,724  187,362  10,790   3.75 
C2b ‐ C&I Small Business 49,817  19,441   49,846  17,899  26,701  163,703  3,612  167,315  721  2.11 
C2c ‐ C&I Multifamily Retrofit 49,817  16,395   223,341   39,261  26,928  355,742  5,273  361,014  2,044  1.27 
C2d ‐ C&I Upstream Lighting ‐  ‐  ‐  ‐  ‐  ‐  ‐  ‐ 

C3 ‐ C&I Hard‐to‐Measure 14,932  21,185   ‐  553  ‐  36,671  ‐  36,671  ‐ 
C3a ‐ C&I Statewide Marketing ‐  21,185   ‐  ‐  ‐  21,185  ‐  21,185  ‐ 
C3b ‐ C&I Statewide Database 42  ‐  ‐  ‐  ‐  42  ‐  42  ‐ 
C3c ‐ C&I DOER Assessment 9,054  ‐  ‐  ‐  ‐  9,054   ‐  9,054  ‐ 
C3d ‐ C&I EEAC Consultants 3,202  ‐  ‐  ‐  ‐  3,202   ‐  3,202  ‐ 
C3e ‐ C&I Sponsorships & Subscriptions 2,635  ‐  ‐  ‐  ‐  2,635   ‐  2,635  ‐ 
C3f ‐ C&I Workforce Development ‐  ‐  ‐  553  ‐  553  ‐  553  ‐ 
C3g ‐ C&I R&D and Demonstration ‐  ‐  ‐  ‐  ‐  ‐  ‐  ‐ 

Grand Total 515,565   219,062   2,245,270                 688,940  274,035  3,942,872  112,899                 4,055,770   1,738  1.86 

2016 Evaluated Program Administrator Budget

Program
Program Costs

Performance 
Incentive

Total Program 
Administrator Budget

Program Cost per 
Participant

Resource Benefit 
per Program Cost
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Program Administrator Budgets, Three‐Year Total
2016‐2018 Program Administrator Budget
Liberty
June 8, 2018

Program Planning and 
Administration

Marketing and 
Advertising

Participant 
Incentive

Sales, Technical 
Assistance & Training

Evaluation and Market 
Research

Total Program Costs

A ‐ Residential 208,754   95,005   1,478,946                 455,253  156,550  2,394,509  49,123   2,443,632   2,807  1.69 
A1 ‐ Residential Whole House 136,336   44,540   1,112,609                 418,798  105,077  1,817,359   42,832   1,860,191   5,345  1.76 
A1a ‐ Residential New Construction 37,584  9,951  97,667  24,222  21,691  191,115  4,153  195,268  4,344  1.46 
A1b ‐ Residential Multi‐Family Retrofit 37,584  3,855  51,297  12,667  34,140  139,542  716   140,258  4,361  0.50 
A1c ‐ Residential Home Energy Services ‐ Measures 57,006  28,812   950,949   122,748  49,247  1,208,762   37,963   1,246,725   4,579  2.36 
A1d ‐ Residential Home Energy Services ‐ RCS 4,162  1,922  12,695  259,161  ‐  277,940  ‐  277,940  ‐ 
A1e ‐ Residential Behavior/Feedback Program ‐  ‐  ‐  ‐  ‐  ‐  ‐  ‐ 

A2 ‐ Residential Products 57,006  29,343   355,645   34,008  51,472  527,475  6,291  533,766  1,028  1.60 
A2a ‐ Residential Heating & Cooling Equipment 57,006  29,343   355,645   34,008  51,472  527,475  6,291  533,766  1,028  1.60 
A2b ‐ Residential Consumer Products ‐  ‐  ‐  ‐  ‐  ‐  ‐  ‐ 
A2c ‐ Residential Lighting ‐  ‐  ‐  ‐  ‐  ‐  ‐  ‐ 

A3 ‐ Residential Hard‐to‐Measure 15,412  21,123   10,693  2,447   ‐  49,674  ‐  49,674  ‐ 
A3a ‐ Residential Statewide Marketing ‐  21,123   ‐  ‐  ‐  21,123  ‐  21,123  ‐ 
A3b ‐ Residential Statewide Database 126  ‐  ‐  ‐  ‐  126  ‐  126  ‐ 
A3c ‐ Residential DOER Assessment 8,617  ‐  ‐  ‐  ‐  8,617   ‐  8,617  ‐ 
A3d ‐ Residential EEAC Consultants 3,545  ‐  ‐  ‐  ‐  3,545   ‐  3,545  ‐ 
A3e ‐ Residential Sponsorships & Subscriptions 3,125  ‐  ‐  ‐  ‐  3,125   ‐  3,125  ‐ 
A3f ‐ Residential HEAT Loan ‐  ‐  10,693  1,020   ‐  11,713  ‐  11,713  ‐ 
A3g ‐ Residential Workforce Development ‐  ‐  ‐  1,427   ‐  1,427   ‐  1,427  ‐ 
A3h ‐ Residential R&D and Demonstration ‐  ‐  ‐  ‐  ‐  ‐  ‐  ‐ 
A3i ‐ Residential Education ‐  ‐  ‐  ‐  ‐  ‐  ‐  ‐ 

B ‐ Low‐Income 78,386  25,503   522,637   127,709  31,314  785,549   22,613   808,163  6,546  0.89 
B1 ‐ Low‐Income Whole House 67,336  14,942   522,637   127,709  31,314  763,938  22,613   786,551  6,366  0.91 
B1a ‐ Low‐Income Single Family Retrofit 33,668  7,491  493,645   114,950  15,657  665,411  22,369   687,780  6,524  1.02 
B1b ‐ Low‐Income Multi‐Family Retrofit 33,668  7,451  28,991  12,759  15,657  98,527  245   98,771  5,474  0.21 

B2 ‐ Low‐Income Hard‐to‐Measure 11,050  10,561   ‐  ‐  ‐  21,612  ‐  21,612  ‐ 
B2a ‐ Low‐Income Statewide Marketing ‐  10,561   ‐  ‐  ‐  10,561  ‐  10,561  ‐ 
B2b ‐ Low‐Income Statewide Database 126  ‐  ‐  ‐  ‐  126  ‐  126  ‐ 
B2c ‐ Low‐Income DOER Assessment 4,308  ‐  ‐  ‐  ‐  4,308   ‐  4,308  ‐ 
B2d ‐ Low‐Income Energy Affordability Network 6,616  ‐  ‐  ‐  ‐  6,616   ‐  6,616  ‐ 
B2e ‐ Low‐Income Sponsorships & Subscriptions ‐  ‐  ‐  ‐  ‐  ‐  ‐  ‐ 

C ‐ Commercial & Industrial 208,940   88,202   354,364   144,116  113,651  909,274   30,388   939,662  4,023  2.25 
C1 ‐ C&I New Construction 49,341  18,064   103,655   42,433  30,593  244,086  5,628  249,714  3,814  2.21 
C1a ‐ C&I New Buildings & Major Renovations ‐  ‐  29,339  1,519   ‐  30,857  3,517  34,374  30,857  8.77 
C1b ‐ C&I Initial Purchase & End of Useful Life 49,341  18,064   74,316  40,914  30,593  213,229  2,111  215,340  3,385  1.26 

C2 ‐ C&I Retrofit 144,187   49,015   250,710   101,617  83,058  628,587  24,760  653,347  3,880  2.40 
C2a ‐ C&I Existing Building Retrofit 49,648  17,479   214,083   68,163  30,623  379,995  19,671   399,666  22,353  2.86 
C2b ‐ C&I Small Business 47,271  16,052   32,114  22,343  26,218  143,997  4,880  148,877  1,029  2.72 
C2c ‐ C&I Multifamily Retrofit 47,267  15,485   4,513  11,112  26,218  104,595  209   104,804  20,919  0.27 
C2d ‐ C&I Upstream Lighting ‐  ‐  ‐  ‐  ‐  ‐  ‐  ‐ 

C3 ‐ C&I Hard‐to‐Measure 15,412  21,123   ‐  66  ‐  36,601  ‐  36,601  ‐ 
C3a ‐ C&I Statewide Marketing ‐  21,123   ‐  ‐  ‐  21,123  ‐  21,123  ‐ 
C3b ‐ C&I Statewide Database 126  ‐  ‐  ‐  ‐  126  ‐  126  ‐ 
C3c ‐ C&I DOER Assessment 8,617  ‐  ‐  ‐  ‐  8,617   ‐  8,617  ‐ 
C3d ‐ C&I EEAC Consultants 3,545  ‐  ‐  ‐  ‐  3,545   ‐  3,545  ‐ 
C3e ‐ C&I Sponsorships & Subscriptions 3,125  ‐  ‐  ‐  ‐  3,125   ‐  3,125  ‐ 
C3f ‐ C&I Workforce Development ‐  ‐  ‐  66  ‐  66  ‐  66  ‐ 
C3g ‐ C&I R&D and Demonstration ‐  ‐  ‐  ‐  ‐  ‐  ‐  ‐ 

Grand Total 496,081   208,711   2,355,947                 727,079  301,515  4,089,332  102,124                 4,191,456   3,411  1.66 

2017 Evaluated Program Administrator Budget

Program
Program Costs

Performance 
Incentive

Total Program 
Administrator Budget

Program Cost per 
Participant

Resource Benefit 
per Program Cost
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Program Administrator Budgets, Three‐Year Total
2016‐2018 Program Administrator Budget
Liberty
June 8, 2018

Program Planning and 
Administration

Marketing and 
Advertising

Participant 
Incentive

Sales, Technical 
Assistance & Training

Evaluation and Market 
Research

Total Program Costs

A ‐ Residential 190,753   110,626   1,252,233                 335,457  89,484  1,978,553  53,498   2,032,051   1,614  1.78 
A1 ‐ Residential Whole House 122,839   55,343   846,683   303,009  59,384  1,387,258   45,221   1,432,480   3,908  1.97 
A1a ‐ Residential New Construction 29,551  13,052   61,311  28,643  17,218  149,775  6,912  156,687  4,992  2.70 
A1b ‐ Residential Multi‐Family Retrofit 29,551  3,623  24,252  11,092  12,065  80,583  842   81,425  3,223  0.87 
A1c ‐ Residential Home Energy Services ‐ Measures 52,738  31,168   756,420   119,137  30,100  989,563  37,468   1,027,030   3,299  2.28 
A1d ‐ Residential Home Energy Services ‐ RCS 11,000  7,500  4,700  144,138  ‐  167,338  ‐  167,338  ‐ 
A1e ‐ Residential Behavior/Feedback Program ‐  ‐  ‐  ‐  ‐  ‐  ‐  ‐ 

A2 ‐ Residential Products 52,738  31,168   380,550   28,437  30,100  522,993  8,277  531,269  600  1.53 
A2a ‐ Residential Heating & Cooling Equipment 52,738  31,168   380,550   28,437  30,100  522,993  8,277  531,269  600  1.53 
A2b ‐ Residential Consumer Products ‐  ‐  ‐  ‐  ‐  ‐  ‐  ‐ 
A2c ‐ Residential Lighting ‐  ‐  ‐  ‐  ‐  ‐  ‐  ‐ 

A3 ‐ Residential Hard‐to‐Measure 15,176  24,115   25,000  4,011   ‐  68,302  ‐  68,302  ‐ 
A3a ‐ Residential Statewide Marketing ‐  24,115   ‐  ‐  ‐  24,115  ‐  24,115  ‐ 
A3b ‐ Residential Statewide Database 3,464  ‐  ‐  ‐  ‐  3,464   ‐  3,464  ‐ 
A3c ‐ Residential DOER Assessment 6,712  ‐  ‐  ‐  ‐  6,712   ‐  6,712  ‐ 
A3d ‐ Residential EEAC Consultants 4,000  ‐  ‐  ‐  ‐  4,000   ‐  4,000  ‐ 
A3e ‐ Residential Sponsorships & Subscriptions 1,000  ‐  ‐  ‐  ‐  1,000   ‐  1,000  ‐ 
A3f ‐ Residential HEAT Loan ‐  ‐  25,000  1,000   ‐  26,000  ‐  26,000  ‐ 
A3g ‐ Residential Workforce Development ‐  ‐  ‐  1,700   ‐  1,700   ‐  1,700  ‐ 
A3h ‐ Residential R&D and Demonstration ‐  ‐  ‐  1,311   ‐  1,311   ‐  1,311  ‐ 
A3i ‐ Residential Education ‐  ‐  ‐  ‐  ‐  ‐  ‐  ‐ 

B ‐ Low‐Income 61,458  34,710   629,705   149,464  28,445  903,782   12,743   916,525  8,216  0.75 
B1 ‐ Low‐Income Whole House 50,084  22,652   629,705   149,464  28,445  880,350  12,743   893,093  8,003  0.77 
B1a ‐ Low‐Income Single Family Retrofit 25,042  11,326   475,000   74,732  14,223  600,323  8,809  609,131  8,576  0.76 
B1b ‐ Low‐Income Multi‐Family Retrofit 25,042  11,326   154,705   74,732  14,223  280,028  3,934  283,962  7,001  0.79 

B2 ‐ Low‐Income Hard‐to‐Measure 11,374  12,058   ‐  ‐  ‐  23,432  ‐  23,432  ‐ 
B2a ‐ Low‐Income Statewide Marketing ‐  12,058   ‐  ‐  ‐  12,058  ‐  12,058  ‐ 
B2b ‐ Low‐Income Statewide Database 1,721  ‐  ‐  ‐  ‐  1,721   ‐  1,721  ‐ 
B2c ‐ Low‐Income DOER Assessment 3,356  ‐  ‐  ‐  ‐  3,356   ‐  3,356  ‐ 
B2d ‐ Low‐Income Energy Affordability Network 6,297  ‐  ‐  ‐  ‐  6,297   ‐  6,297  ‐ 
B2e ‐ Low‐Income Sponsorships & Subscriptions ‐  ‐  ‐  ‐  ‐  ‐  ‐  ‐ 

C ‐ Commercial & Industrial 176,707   95,787   411,306   88,745  77,977  850,522   31,383   881,905  1,664  2.23 
C1 ‐ C&I New Construction 27,430  14,260   117,050   32,522  27,022  218,284  3,025  221,309  880  1.58 
C1a ‐ C&I New Buildings & Major Renovations ‐  ‐  ‐  684  3,090  3,774   600   4,374  10.28 
C1b ‐ C&I Initial Purchase & End of Useful Life 27,430  14,260   117,050   31,838  23,932  214,510  2,426  216,936  865  1.42 

C2 ‐ C&I Retrofit 137,148   64,751   294,256   54,323  50,954  601,432  28,358   629,789  2,287  2.58 
C2a ‐ C&I Existing Building Retrofit 54,859  26,337   179,000   26,513  23,932  310,641  20,873  331,514  1,553  3.19 
C2b ‐ C&I Small Business 54,859  26,337   75,256  20,210  23,932  200,594  3,568  204,162  3,647  1.56 
C2c ‐ C&I Multifamily Retrofit 27,430  12,077   40,000  7,600   3,090  90,197  3,916  94,113  11,275   2.79 
C2d ‐ C&I Upstream Lighting ‐  ‐  ‐  ‐  ‐  ‐  ‐  ‐ 

C3 ‐ C&I Hard‐to‐Measure 12,130  16,776   ‐  1,900   ‐  30,806  ‐  30,806  ‐ 
C3a ‐ C&I Statewide Marketing ‐  16,776   ‐  ‐  ‐  16,776  ‐  16,776  ‐ 
C3b ‐ C&I Statewide Database 1,418  ‐  ‐  ‐  ‐  1,418   ‐  1,418  ‐ 
C3c ‐ C&I DOER Assessment 6,712  ‐  ‐  ‐  ‐  6,712   ‐  6,712  ‐ 
C3d ‐ C&I EEAC Consultants 4,000  ‐  ‐  ‐  ‐  4,000   ‐  4,000  ‐ 
C3e ‐ C&I Sponsorships & Subscriptions ‐  ‐  ‐  ‐  ‐  ‐  ‐  ‐ 
C3f ‐ C&I Workforce Development ‐  ‐  ‐  1,900   ‐  1,900   ‐  1,900  ‐ 
C3g ‐ C&I R&D and Demonstration ‐  ‐  ‐  ‐  ‐  ‐  ‐  ‐ 

Grand Total 428,918   241,123   2,293,244                 573,666  195,906  3,732,857  97,624   3,830,481   2,021  1.64 

2018 Planned Program Administrator Budget

Program
Program Costs

Performance 
Incentive

Total Program 
Administrator Budget

Program Cost per 
Participant

Resource Benefit 
per Program Cost
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Program Administrator Budgets, Three‐Year Total
2016‐2018 Program Administrator Budget
Liberty
June 8, 2018

Program Planning and 
Administration

Marketing and 
Advertising

Participant 
Incentive

Sales, Technical 
Assistance & Training

Evaluation and Market 
Research

Total Program Costs

A ‐ Residential 617,231   303,834   4,096,717                 1,241,117  371,313  6,630,213  166,963                 6,797,176   1,748  1.90 
A1 ‐ Residential Whole House 401,047   146,818   3,039,058                 1,131,845  249,345  4,968,113   147,237                  5,115,350   2,613  2.07 
A1a ‐ Residential New Construction 106,497   33,361   305,726   81,352  63,326  590,262  17,901  608,162  4,540  1.72 
A1b ‐ Residential Multi‐Family Retrofit 106,817   11,580   150,042   42,422  68,336  379,197  2,799  381,996  2,873  0.72 
A1c ‐ Residential Home Energy Services ‐ Measures 169,857   91,006   2,558,973                 375,548  117,683  3,313,066   126,537                  3,439,603   4,090  2.72 
A1d ‐ Residential Home Energy Services ‐ RCS 17,876  10,872   24,317  632,523  ‐  685,588  ‐  685,588  827  ‐ 
A1e ‐ Residential Behavior/Feedback Program ‐  ‐  ‐  ‐  ‐  ‐  ‐  ‐ 

A2 ‐ Residential Products 170,372   90,574   1,016,181                 100,833  121,969  1,499,928   19,726  1,519,654   793  1.53 
A2a ‐ Residential Heating & Cooling Equipment 170,372   90,574   1,016,181                 100,833  121,969  1,499,928   19,726  1,519,654   793  1.53 
A2b ‐ Residential Consumer Products ‐  ‐  ‐  ‐  ‐  ‐  ‐  ‐ 
A2c ‐ Residential Lighting ‐  ‐  ‐  ‐  ‐  ‐  ‐  ‐ 

A3 ‐ Residential Hard‐to‐Measure 45,813  66,443   41,479  8,439   ‐  162,173  ‐  162,173  ‐ 
A3a ‐ Residential Statewide Marketing ‐  66,443   ‐  ‐  ‐  66,443  ‐  66,443  ‐ 
A3b ‐ Residential Statewide Database 3,631  ‐  ‐  ‐  ‐  3,631   ‐  3,631  ‐ 
A3c ‐ Residential DOER Assessment 24,760  ‐  ‐  ‐  ‐  24,760  ‐  24,760  ‐ 
A3d ‐ Residential EEAC Consultants 10,747  ‐  ‐  ‐  ‐  10,747  ‐  10,747  ‐ 
A3e ‐ Residential Sponsorships & Subscriptions 6,675  ‐  ‐  ‐  ‐  6,675   ‐  6,675  ‐ 
A3f ‐ Residential HEAT Loan ‐  ‐  41,479  3,442   ‐  44,921  ‐  44,921  ‐ 
A3g ‐ Residential Workforce Development ‐  ‐  ‐  3,685   ‐  3,685   ‐  3,685  ‐ 
A3h ‐ Residential R&D and Demonstration ‐  ‐  ‐  1,311   ‐  1,311   ‐  1,311  ‐ 
A3i ‐ Residential Education ‐  ‐  ‐  ‐  ‐  ‐  ‐  ‐ 

B ‐ Low‐Income 221,729   86,616   1,666,409                 406,234  89,268  2,470,256  59,772   2,530,029   7,265  0.88 
B1 ‐ Low‐Income Whole House 188,370   53,404   1,666,409                 406,234  89,268  2,403,685   59,772   2,463,458   7,070  0.90 
B1a ‐ Low‐Income Single Family Retrofit 94,025  26,722   1,482,713                 307,792  44,634  1,955,885   55,594  2,011,479   6,936  0.99 
B1b ‐ Low‐Income Multi‐Family Retrofit 94,345  26,682   183,696   98,442  44,634  447,800  4,178  451,978  7,721  0.54 

B2 ‐ Low‐Income Hard‐to‐Measure 33,359  33,212   ‐  ‐  ‐  66,571  ‐  66,571  ‐ 
B2a ‐ Low‐Income Statewide Marketing ‐  33,212   ‐  ‐  ‐  33,212  ‐  33,212  ‐ 
B2b ‐ Low‐Income Statewide Database 1,888  ‐  ‐  ‐  ‐  1,888   ‐  1,888  ‐ 
B2c ‐ Low‐Income DOER Assessment 12,362  ‐  ‐  ‐  ‐  12,362  ‐  12,362  ‐ 
B2d ‐ Low‐Income Energy Affordability Network 19,109  ‐  ‐  ‐  ‐  19,109  ‐  19,109  ‐ 
B2e ‐ Low‐Income Sponsorships & Subscriptions ‐  ‐  ‐  ‐  ‐  ‐  ‐  ‐ 

C ‐ Commercial & Industrial 601,604   278,445   1,131,335                 342,334  310,874  2,664,591  85,911   2,750,502   2,252  2.05 
C1 ‐ C&I New Construction 127,512   51,712   267,912   100,229  91,048  638,413  9,184  647,597  1,872  1.48 
C1a ‐ C&I New Buildings & Major Renovations ‐  ‐  29,339  3,387   3,643  36,368  4,219  40,587  36,368   8.74 
C1b ‐ C&I Initial Purchase & End of Useful Life 127,512   51,712   238,574   96,842  87,405  602,045  4,965  607,010  1,771  1.04 

C2 ‐ C&I Retrofit 431,617   167,649   863,423   239,585  219,826  1,922,101   76,727   1,998,827   2,283  2.34 
C2a ‐ C&I Existing Building Retrofit 155,157   61,863   438,353   121,161  86,740  863,274  55,269   918,542  3,705  3.16 
C2b ‐ C&I Small Business 151,947   61,829   157,216   60,451  76,850  508,294  12,060  520,354  1,204  2.06 
C2c ‐ C&I Multifamily Retrofit 124,514   43,957   267,854   57,973  56,236  550,533  9,398  559,931  2,944  1.33 
C2d ‐ C&I Upstream Lighting ‐  ‐  ‐  ‐  ‐  ‐  ‐  ‐ 

C3 ‐ C&I Hard‐to‐Measure 42,475  59,084   ‐  2,519   ‐  104,078  ‐  104,078  ‐ 
C3a ‐ C&I Statewide Marketing ‐  59,084   ‐  ‐  ‐  59,084  ‐  59,084  ‐ 
C3b ‐ C&I Statewide Database 1,585  ‐  ‐  ‐  ‐  1,585   ‐  1,585  ‐ 
C3c ‐ C&I DOER Assessment 24,383  ‐  ‐  ‐  ‐  24,383  ‐  24,383  ‐ 
C3d ‐ C&I EEAC Consultants 10,747  ‐  ‐  ‐  ‐  10,747  ‐  10,747  ‐ 
C3e ‐ C&I Sponsorships & Subscriptions 5,760  ‐  ‐  ‐  ‐  5,760   ‐  5,760  ‐ 
C3f ‐ C&I Workforce Development ‐  ‐  ‐  2,519   ‐  2,519   ‐  2,519  ‐ 
C3g ‐ C&I R&D and Demonstration ‐  ‐  ‐  ‐  ‐  ‐  ‐  ‐ 

Grand Total 1,440,564  668,895   6,894,461                 1,989,685  771,456  11,765,061                 312,646                 12,077,707  2,214  1.72 

Notes
• Where not otherwise indicated, budgets for each year are represented in nominal dollars (2016$, 2017$, 2018$)
• Refer to common definitions for allocation of costs.
• EEAC Consultant fees on the electric side do not get paid out of the Program Administrators' budgets, but are instead paid by the DOER out of the RGGI proceeds
• The budgets in the above tables do not include costs associated with the Program Administrator's demand response activities

2016‐2018 Program Administrator Budget

Program
Program Costs

Performance 
Incentive

Total Program 
Administrator Budget

Program Cost per 
Participant

Resource Benefit 
per Program Cost
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Program Administrator Budgets, Plan Year Summary
Demand Response
Liberty
June 8, 2018

Sector
Program Planning and 

Administration
Marketing and 
Advertising

Participant 
Incentive

Sales, Technical 
Assistance & Training

Evaluation and Market 
Research

Total Program Costs

A ‐ Residential ‐$  
B ‐ Low‐Income ‐$  
C ‐ Commercial & Industrial ‐$  
Grand Total ‐$   ‐$   ‐$   ‐$   ‐$   ‐$  

Sector
Program Planning and 

Administration
Marketing and 
Advertising

Participant 
Incentive

Sales, Technical 
Assistance & Training

Evaluation and Market 
Research

Total Program Costs

A ‐ Residential ‐$  
B ‐ Low‐Income ‐$  
C ‐ Commercial & Industrial ‐$  
Grand Total ‐$   ‐$   ‐$   ‐$   ‐$   ‐$  

Sector
Program Planning and 

Administration
Marketing and 
Advertising

Participant 
Incentive

Sales, Technical 
Assistance & Training

Evaluation and Market 
Research

Total Program Costs

A ‐ Residential
B ‐ Low‐Income
C ‐ Commercial & Industrial
Grand Total

2017 Planned Demand Response Budget

2017 Actual Demand Response Budget

2017 Planned v. Actual Demand Response Budget Variances (%)
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Program Savings, Plan Year Summary
2017 Planned vs. Evaluated
Liberty
June 8, 2018

Summer Winter Annual Lifetime Annual Lifetime Annual Lifetime Annual Lifetime Annual Lifetime
A ‐ Residential 1,226  43  26  87  1,940  162,085  3,219,280  192,658           1,348,606         
A1 ‐ Residential Whole House 355  43  26  87  1,946  110,417  2,324,882  192,658           1,348,606         
A1a ‐ Residential New Construction 30  2  4  8  203  13,430  310,432  ‐  ‐ 
A1b ‐ Residential Multi‐Family Retrofit 25  0  0  14  304  3,412  71,210  48,093             336,651            
A1c ‐ Residential Home Energy Services ‐ Measures 300  41  22  65  1,439  93,576  1,943,240  144,565           1,011,955         
A1d ‐ Residential Home Energy Services ‐ RCS ‐  ‐  ‐  ‐  ‐  ‐  ‐  ‐  ‐ 
A1e ‐ Residential Behavior/Feedback Program ‐  ‐  ‐  ‐  ‐  ‐  ‐  ‐  ‐ 

A2 ‐ Residential Products 871  ‐  (0)  (0)  (5)  51,668  894,399  ‐  ‐ 
A2a ‐ Residential Heating & Cooling Equipment 871  ‐  (0)  (0)  (5)  51,668  894,399  ‐  ‐ 
A2b ‐ Residential Consumer Products ‐ 
A2c ‐ Residential Lighting ‐ 

B ‐ Low‐Income 110  ‐  2  4  77  33,820  724,936  ‐  ‐ 
B1 ‐ Low‐Income Whole House 110  ‐  2  4  77  33,820  724,936  ‐  ‐ 
B1a ‐ Low‐Income Single Family Retrofit 70  ‐  2  4  77  23,175  486,400  ‐  ‐ 
B1b ‐ Low‐Income Multi‐Family Retrofit 40  ‐  ‐  ‐  ‐  10,645  238,536  ‐  ‐ 

C ‐ Commercial & Industrial 544  ‐  ‐  ‐  ‐  153,450  2,227,415  448,610           4,316,717         
C1 ‐ C&I New Construction 231  ‐  ‐  ‐  ‐  20,207  362,627  122,990           1,475,885         
C1a ‐ C&I New Buildings & Major Renovations ‐  ‐  ‐  ‐  ‐  1,413  28,260  ‐  ‐ 
C1b ‐ C&I Initial Purchase & End of Useful Life 231  ‐  ‐  ‐  ‐  18,794  334,367  122,990           1,475,885         

C2 ‐ C&I Retrofit 313  ‐  ‐  ‐  ‐  133,243  1,864,788  325,620           2,840,832         
C2a ‐ C&I Existing Building Retrofit 250  ‐  ‐  ‐  ‐  86,667  1,193,838  ‐  ‐ 
C2b ‐ C&I Small Business 55  ‐  ‐  ‐  ‐  26,550  370,553  325,620           2,840,832         
C2c ‐ C&I Multifamily Retrofit 8  ‐  ‐  ‐  ‐  20,026  300,397  ‐  ‐ 
C2d ‐ C&I Upstream Lighting ‐ 

Grand Total 1,880  43  29  91  2,018  349,355  6,171,632  641,268           5,665,323         

Summer Winter Annual Lifetime Annual Lifetime Annual Lifetime Annual Lifetime Annual Lifetime
A ‐ Residential 853  87  34  153  2,174  189,433  3,643,511  228,682           1,600,774         
A1 ‐ Residential Whole House 340  58  34  139  1,963  145,012  2,865,915  228,682           1,600,774         
A1a ‐ Residential New Construction 44  3  3  16  156  12,948  276,912  ‐  ‐ 
A1b ‐ Residential Multi‐Family Retrofit 32  ‐  ‐  ‐  ‐  3,409  75,723  ‐  ‐ 
A1c ‐ Residential Home Energy Services ‐ Measures 264  55  30  124  1,807  128,656  2,513,280  228,682           1,600,774         
A1d ‐ Residential Home Energy Services ‐ RCS ‐  ‐  ‐  ‐  ‐  ‐  ‐  ‐  ‐ 
A1e ‐ Residential Behavior/Feedback Program ‐  ‐  ‐  ‐  ‐  ‐  ‐  ‐  ‐ 

A2 ‐ Residential Products 513  29  0  14  211  44,421  777,596  ‐  ‐ 
A2a ‐ Residential Heating & Cooling Equipment 513  29  0  14  211  44,421  777,596  ‐  ‐ 
A2b ‐ Residential Consumer Products ‐ 
A2c ‐ Residential Lighting ‐ 

B ‐ Low‐Income 120  21  10  26  512  28,939  570,222  ‐  ‐ 
B1 ‐ Low‐Income Whole House 120  21  10  26  512  28,939  570,222  ‐  ‐ 
B1a ‐ Low‐Income Single Family Retrofit 102  21  10  26  512  27,664  547,472  ‐  ‐ 
B1b ‐ Low‐Income Multi‐Family Retrofit 18  ‐  ‐  ‐  ‐  1,275  22,750  ‐  ‐ 

C ‐ Commercial & Industrial 226  ‐  ‐  ‐  ‐  179,715  1,987,534  3,802,585      36,994,546      
C1 ‐ C&I New Construction 64  ‐  ‐  ‐  ‐  43,051  663,402  ‐  ‐ 
C1a ‐ C&I New Buildings & Major Renovations 1  ‐  ‐  ‐  ‐  20,998  320,801  ‐  ‐ 
C1b ‐ C&I Initial Purchase & End of Useful Life 63  ‐  ‐  ‐  ‐  22,053  342,601  ‐  ‐ 

C2 ‐ C&I Retrofit 162  ‐  ‐  ‐  ‐  136,664  1,324,132  3,802,585       36,994,546      
C2a ‐ C&I Existing Building Retrofit 17  ‐  ‐  ‐  ‐  119,006  1,145,721  1,062,272       10,588,104      
C2b ‐ C&I Small Business 140  ‐  ‐  ‐  ‐  16,283  146,283  2,731,147       26,342,280      
C2c ‐ C&I Multifamily Retrofit 5  ‐  ‐  ‐  ‐  1,375  32,128  9,166               64,162              
C2d ‐ C&I Upstream Lighting ‐ 

Grand Total 1,199  108  44  179  2,686  398,087  6,201,267  4,031,267      38,595,320      

Other Savings
Propane (MMBTU) Water (Gallons)

2017 Planned Net Savings

Other Savings

Program # of Participants
Electric Savings Natural Gas Savings

Annual Capacity (kW) Energy (MWh) (Therms) Oil (MMBTU)
Deliverable Fuel Savings

Annual Capacity (kW) Energy (MWh) (Therms) Oil (MMBTU)

2017 Evaluated Net Savings

Propane (MMBTU) Water (Gallons)Program # of Participants
Electric Savings Natural Gas Savings Deliverable Fuel Savings
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Program Savings, Plan Year Summary
2017 Planned vs. Evaluated
Liberty
June 8, 2018

Summer Winter Annual Lifetime Annual Lifetime Annual Lifetime Annual Lifetime Annual Lifetime
A ‐ Residential ‐30% 102% 28% 77% 12% 17% 13% 19% 19%
A1 ‐ Residential Whole House ‐4% 35% 27% 61% 1% 31% 23% 19% 19%
A1a ‐ Residential New Construction 47% 83% ‐19% 94% ‐23% ‐4% ‐11%
A1b ‐ Residential Multi‐Family Retrofit 28% ‐100% ‐100% ‐100% ‐100% 0% 6% ‐100% ‐100%
A1c ‐ Residential Home Energy Services ‐ Measures ‐12% 33% 37% 90% 26% 37% 29% 58% 58%
A1d ‐ Residential Home Energy Services ‐ RCS
A1e ‐ Residential Behavior/Feedback Program

A2 ‐ Residential Products ‐41% ‐141% ‐5346% ‐4063% ‐14% ‐13%
A2a ‐ Residential Heating & Cooling Equipment ‐41% ‐141% ‐5346% ‐4063% ‐14% ‐13%
A2b ‐ Residential Consumer Products
A2c ‐ Residential Lighting

B ‐ Low‐Income 9% 354% 500% 561% ‐14% ‐21%
B1 ‐ Low‐Income Whole House 9% 354% 500% 561% ‐14% ‐21%
B1a ‐ Low‐Income Single Family Retrofit 46% 354% 500% 561% 19% 13%
B1b ‐ Low‐Income Multi‐Family Retrofit ‐55% ‐88% ‐90%

C ‐ Commercial & Industrial ‐58% 17% ‐11% 748% 757%
C1 ‐ C&I New Construction ‐72% 113% 83% ‐100% ‐100%
C1a ‐ C&I New Buildings & Major Renovations 1386% 1035%
C1b ‐ C&I Initial Purchase & End of Useful Life ‐73% 17% 2% ‐100% ‐100%

C2 ‐ C&I Retrofit ‐48% 3% ‐29% 1068% 1202%
C2a ‐ C&I Existing Building Retrofit ‐93% 37% ‐4%
C2b ‐ C&I Small Business 155% ‐39% ‐61% 739% 827%
C2c ‐ C&I Multifamily Retrofit ‐38% ‐93% ‐89%
C2d ‐ C&I Upstream Lighting

Grand Total ‐36% 152% 54% 97% 33% 14% 0% 529% 581%

Notes
• The plan year variances provided above are intended to indicate the Program Administrator's performance in the plan year only. The variances used to determine significant variances are provided separately. The variances above and the significant variances use different calculations to determine variances on an 
annual basis and over the three‐year term, respectively.

2017 Planned v. Evaluated Net Savings Variances (%)

Program # of Participants
Electric Savings Natural Gas Savings Deliverable Fuel Savings Other Savings

Annual Capacity (kW) Energy (MWh) (Therms) Oil (MMBTU) Propane (MMBTU) Water (Gallons)
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Program Savings, Three‐Year Total
2016‐2018 Net Savings
Liberty
June 8, 2018

Summer Winter Annual Lifetime Annual Lifetime Annual Lifetime Annual Lifetime Annual Lifetime
A ‐ Residential 1,713                       53                              31                           99                            1,866                         234,786                        4,784,335                     183,933         1,287,533      
A1 ‐ Residential Whole House 1,206                       53                              31                           100                         1,874                         193,904                        4,073,235                     183,933         1,287,533      
A1a ‐ Residential New Construction 56                             2                                3                              6                              149                            15,304                           328,677                        ‐                   ‐                   
A1b ‐ Residential Multi‐Family Retrofit 75                             ‐                             ‐                          ‐                          ‐                             9,406                             132,125                        120,256         841,794         
A1c ‐ Residential Home Energy Services ‐ Measures 246                          52                              29                           94                            1,726                         169,194                        3,612,434                     63,677           445,739         
A1d ‐ Residential Home Energy Services ‐ RCS 829                          ‐                             ‐                          ‐                          ‐                             ‐                                 ‐                                 ‐                   ‐                   
A1e ‐ Residential Behavior/Feedback Program ‐                           ‐                             ‐                          ‐                          ‐                             ‐                                 ‐                                 ‐                   ‐                   

A2 ‐ Residential Products 507                          ‐                             (0)                            (0)                             (8)                               40,882                           711,100                        ‐                   ‐                   
A2a ‐ Residential Heating & Cooling Equipment 507                          ‐                             (0)                            (0)                             (8)                               40,882                           711,100                        ‐                   ‐                   
A2b ‐ Residential Consumer Products ‐                                
A2c ‐ Residential Lighting ‐                                

B ‐ Low‐Income 110                          20                              9                              24                            470                            36,427                           681,350                        ‐                   ‐                   
B1 ‐ Low‐Income Whole House 110                          20                              9                              24                            470                            36,427                           681,350                        ‐                   ‐                   
B1a ‐ Low‐Income Single Family Retrofit 110                          20                              9                              24                            470                            36,427                           681,350                        ‐                   ‐                   
B1b ‐ Low‐Income Multi‐Family Retrofit ‐                           ‐                             ‐                          ‐                          ‐                             ‐                                 ‐                                 ‐                   ‐                   

C ‐ Commercial & Industrial 446                          ‐                             ‐                          ‐                          ‐                             149,815                        1,424,475                     2,520,763      21,918,393    
C1 ‐ C&I New Construction 29                             ‐                             ‐                          ‐                          ‐                             4,354                             75,617                           ‐                   ‐                   
C1a ‐ C&I New Buildings & Major Renovations ‐                           ‐                             ‐                          ‐                          ‐                             502                                10,040                           ‐                   ‐                   
C1b ‐ C&I Initial Purchase & End of Useful Life 29                             ‐                             ‐                          ‐                          ‐                             3,852                             65,577                           ‐                   ‐                   

C2 ‐ C&I Retrofit 417                          ‐                             ‐                          ‐                          ‐                             145,462                        1,348,858                     2,520,763      21,918,393    
C2a ‐ C&I Existing Building Retrofit 16                             ‐                             ‐                          ‐                          ‐                             94,441                           668,445                        303,098         2,496,443      
C2b ‐ C&I Small Business 227                          ‐                             ‐                          ‐                          ‐                             22,811                           204,609                        1,744,799      16,111,894    
C2c ‐ C&I Multifamily Retrofit 174                          ‐                             ‐                          ‐                          ‐                             28,209                           475,805                        472,865         3,310,056      
C2d ‐ C&I Upstream Lighting ‐                                

Grand Total 2,269                       74                              41                           123                         2,336                         421,028                        6,890,160                     2,704,696      23,205,926    

Summer Winter Annual Lifetime Annual Lifetime Annual Lifetime Annual Lifetime Annual Lifetime
A ‐ Residential 853                          87                              34                           153                         2,174                         189,433                        3,643,511                     228,682         1,600,774      
A1 ‐ Residential Whole House 340                          58                              34                           139                         1,963                         145,012                        2,865,915                     228,682         1,600,774      
A1a ‐ Residential New Construction 44                             3                                3                              16                            156                            12,948                           276,912                        ‐                   ‐                   
A1b ‐ Residential Multi‐Family Retrofit 32                             ‐                             ‐                          ‐                          ‐                             3,409                             75,723                           ‐                   ‐                   
A1c ‐ Residential Home Energy Services ‐ Measures 264                          55                              30                           124                         1,807                         128,656                        2,513,280                     228,682         1,600,774      
A1d ‐ Residential Home Energy Services ‐ RCS ‐                           ‐                             ‐                          ‐                          ‐                             ‐                                 ‐                                 ‐                   ‐                   
A1e ‐ Residential Behavior/Feedback Program ‐                           ‐                             ‐                          ‐                          ‐                             ‐                                 ‐                                 ‐                   ‐                   

A2 ‐ Residential Products 513                          29                              0                              14                            211                            44,421                           777,596                        ‐                   ‐                   
A2a ‐ Residential Heating & Cooling Equipment 513                          29                              0                              14                            211                            44,421                           777,596                        ‐                   ‐                   
A2b ‐ Residential Consumer Products ‐                                
A2c ‐ Residential Lighting ‐                                

B ‐ Low‐Income 120                          21                              10                           26                            512                            28,939                           570,222                        ‐                   ‐                   
B1 ‐ Low‐Income Whole House 120                          21                              10                           26                            512                            28,939                           570,222                        ‐                   ‐                   
B1a ‐ Low‐Income Single Family Retrofit 102                          21                              10                           26                            512                            27,664                           547,472                        ‐                   ‐                   
B1b ‐ Low‐Income Multi‐Family Retrofit 18                             ‐                             ‐                          ‐                          ‐                             1,275                             22,750                           ‐                   ‐                   

C ‐ Commercial & Industrial 226                          ‐                             ‐                          ‐                          ‐                             179,715                        1,987,534                     3,802,585      36,994,546    
C1 ‐ C&I New Construction 64                             ‐                             ‐                          ‐                          ‐                             43,051                           663,402                        ‐                   ‐                   
C1a ‐ C&I New Buildings & Major Renovations 1                               ‐                             ‐                          ‐                          ‐                             20,998                           320,801                        ‐                   ‐                   
C1b ‐ C&I Initial Purchase & End of Useful Life 63                             ‐                             ‐                          ‐                          ‐                             22,053                           342,601                        ‐                   ‐                   

C2 ‐ C&I Retrofit 162                          ‐                             ‐                          ‐                          ‐                             136,664                        1,324,132                     3,802,585      36,994,546    
C2a ‐ C&I Existing Building Retrofit 17                             ‐                             ‐                          ‐                          ‐                             119,006                        1,145,721                     1,062,272      10,588,104    
C2b ‐ C&I Small Business 140                          ‐                             ‐                          ‐                          ‐                             16,283                           146,283                        2,731,147      26,342,280    
C2c ‐ C&I Multifamily Retrofit 5                               ‐                             ‐                          ‐                          ‐                             1,375                             32,128                           9,166              64,162           
C2d ‐ C&I Upstream Lighting ‐                                

Grand Total 1,199                       108                            44                           179                         2,686                         398,087                        6,201,267                     4,031,267      38,595,320    

Oil (MMBTU) Propane (MMBTU) Water (Gallons)

2016 Evaluated Net Savings

Program # of Participants
Electric Savings Natural Gas Savings Deliverable Fuel Savings Other Savings

Annual Capacity (kW) Energy (MWh) (Therms)

# of ParticipantsProgram Annual Capacity (kW) Energy (MWh) (Therms) Oil (MMBTU)
Other SavingsDeliverable Fuel Savings

Propane (MMBTU) Water (Gallons)

2017 Evaluated Net Savings
Natural Gas SavingsElectric Savings
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Program Savings, Three‐Year Total
2016‐2018 Net Savings
Liberty
June 8, 2018

Summer Winter Annual Lifetime Annual Lifetime Annual Lifetime Annual Lifetime Annual Lifetime
A ‐ Residential 1,226                       43                              26                           74                            1,638                         166,738                        3,312,340                     192,658         1,348,606      
A1 ‐ Residential Whole House 355                          43                              26                           74                            1,644                         115,070                        2,417,942                     192,658         1,348,606      
A1a ‐ Residential New Construction 30                             2                                4                              8                              203                            18,083                           403,492                        ‐                   ‐                   
A1b ‐ Residential Multi‐Family Retrofit 25                             0                                0                              2                              6                                3,412                             71,210                           48,093           336,651         
A1c ‐ Residential Home Energy Services ‐ Measures 300                          41                              22                           65                            1,435                         93,576                           1,943,240                     144,565         1,011,955      
A1d ‐ Residential Home Energy Services ‐ RCS ‐                           ‐                             ‐                          ‐                          ‐                             ‐                                 ‐                                 ‐                   ‐                   
A1e ‐ Residential Behavior/Feedback Program ‐                           ‐                             ‐                          ‐                          ‐                             ‐                                 ‐                                 ‐                   ‐                   

A2 ‐ Residential Products 871                          ‐                             (0)                            (0)                             (5)                               51,668                           894,399                        ‐                   ‐                   
A2a ‐ Residential Heating & Cooling Equipment 871                          ‐                             (0)                            (0)                             (5)                               51,668                           894,399                        ‐                   ‐                   
A2b ‐ Residential Consumer Products ‐                                
A2c ‐ Residential Lighting ‐                                

B ‐ Low‐Income 110                          ‐                             2                              4                              77                              33,774                           724,240                        ‐                   ‐                   
B1 ‐ Low‐Income Whole House 110                          ‐                             2                              4                              77                              33,774                           724,240                        ‐                   ‐                   
B1a ‐ Low‐Income Single Family Retrofit 70                             ‐                             2                              4                              77                              23,175                           486,400                        ‐                   ‐                   
B1b ‐ Low‐Income Multi‐Family Retrofit 40                             ‐                             ‐                          ‐                          ‐                             10,599                           237,840                        ‐                   ‐                   

C ‐ Commercial & Industrial 511                          ‐                             ‐                          ‐                          ‐                             154,769                        2,252,719                     448,610         4,316,717      
C1 ‐ C&I New Construction 248                          ‐                             ‐                          ‐                          ‐                             22,390                           400,891                        122,990         1,475,885      
C1a ‐ C&I New Buildings & Major Renovations ‐                           ‐                             ‐                          ‐                          ‐                             2,337                             46,740                           ‐                   ‐                   
C1b ‐ C&I Initial Purchase & End of Useful Life 248                          ‐                             ‐                          ‐                          ‐                             20,053                           354,151                        122,990         1,475,885      

C2 ‐ C&I Retrofit 263                          ‐                             ‐                          ‐                          ‐                             132,379                        1,851,828                     325,620         2,840,832      
C2a ‐ C&I Existing Building Retrofit 200                          ‐                             ‐                          ‐                          ‐                             87,806                           1,210,918                     ‐                   ‐                   
C2b ‐ C&I Small Business 55                             ‐                             ‐                          ‐                          ‐                             24,547                           340,514                        325,620         2,840,832      
C2c ‐ C&I Multifamily Retrofit 8                               ‐                             ‐                          ‐                          ‐                             20,026                           300,397                        ‐                   ‐                   
C2d ‐ C&I Upstream Lighting ‐                                

Grand Total 1,847                       43                              28                           78                            1,716                         355,281                        6,289,299                     641,268         5,665,323      

Summer Winter Annual Lifetime Annual Lifetime Annual Lifetime Annual Lifetime Annual Lifetime
A ‐ Residential 3,792                       183                            91                           327                         5,679                         590,957                        11,740,187                   ‐                                 ‐                                 ‐                              ‐                   605,273         4,236,913      
A1 ‐ Residential Whole House 1,901                       154                            91                           314                         5,481                         453,986                        9,357,093                     ‐                                 ‐                                 ‐                              ‐                   605,273         4,236,913      
A1a ‐ Residential New Construction 130                          6                                10                           30                            508                            46,335                           1,009,081                     ‐                                 ‐                                 ‐                              ‐                   ‐                   ‐                   
A1b ‐ Residential Multi‐Family Retrofit 132                          0                                0                              2                              6                                16,226                           279,058                        ‐                                 ‐                                 ‐                              ‐                   168,349         1,178,445      
A1c ‐ Residential Home Energy Services ‐ Measures 810                          147                            81                           282                         4,967                         391,425                        8,068,953                     ‐                                 ‐                                 ‐                              ‐                   436,924         3,058,468      
A1d ‐ Residential Home Energy Services ‐ RCS 829                          ‐                             ‐                          ‐                          ‐                             ‐                                 ‐                                 ‐                                 ‐                                 ‐                              ‐                   ‐                   ‐                   
A1e ‐ Residential Behavior/Feedback Program ‐                           ‐                             ‐                          ‐                          ‐                             ‐                                 ‐                                 ‐                                 ‐                                 ‐                              ‐                   ‐                   ‐                   

A2 ‐ Residential Products 1,891                       29                              (0)                            13                            198                            136,971                        2,383,094                     ‐                                 ‐                                 ‐                              ‐                   ‐                   ‐                   
A2a ‐ Residential Heating & Cooling Equipment 1,891                       29                              (0)                            13                            198                            136,971                        2,383,094                     ‐                                 ‐                                 ‐                              ‐                   ‐                   ‐                   
A2b ‐ Residential Consumer Products ‐                           ‐                             ‐                          ‐                          ‐                             ‐                                 ‐                                 ‐                                 ‐                                 ‐                              ‐                   ‐                   ‐                   
A2c ‐ Residential Lighting ‐                           ‐                             ‐                          ‐                          ‐                             ‐                                 ‐                                 ‐                                 ‐                                 ‐                              ‐                   ‐                   ‐                   

B ‐ Low‐Income 340                          41                              22                           54                            1,059                         99,139                           1,975,812                     ‐                                 ‐                                 ‐                              ‐                   ‐                   ‐                   
B1 ‐ Low‐Income Whole House 340                          41                              22                           54                            1,059                         99,139                           1,975,812                     ‐                                 ‐                                 ‐                              ‐                   ‐                   ‐                   
B1a ‐ Low‐Income Single Family Retrofit 282                          41                              22                           54                            1,059                         87,266                           1,715,222                     ‐                                 ‐                                 ‐                              ‐                   ‐                   ‐                   
B1b ‐ Low‐Income Multi‐Family Retrofit 58                             ‐                             ‐                          ‐                          ‐                             11,873                           260,590                        ‐                                 ‐                                 ‐                              ‐                   ‐                   ‐                   

C ‐ Commercial & Industrial 1,183                       ‐                             ‐                          ‐                          ‐                             484,300                        5,664,728                     ‐                                 ‐                                 ‐                              ‐                   6,771,958      63,229,656    
C1 ‐ C&I New Construction 341                          ‐                             ‐                          ‐                          ‐                             69,795                           1,139,910                     ‐                                 ‐                                 ‐                              ‐                   122,990         1,475,885      
C1a ‐ C&I New Buildings & Major Renovations 1                               ‐                             ‐                          ‐                          ‐                             23,837                           377,581                        ‐                                 ‐                                 ‐                              ‐                   ‐                   ‐                   
C1b ‐ C&I Initial Purchase & End of Useful Life 340                          ‐                             ‐                          ‐                          ‐                             45,958                           762,329                        ‐                                 ‐                                 ‐                              ‐                   122,990         1,475,885      

C2 ‐ C&I Retrofit 842                          ‐                             ‐                          ‐                          ‐                             414,505                        4,524,818                     ‐                                 ‐                                 ‐                              ‐                   6,648,968      61,753,771    
C2a ‐ C&I Existing Building Retrofit 233                          ‐                             ‐                          ‐                          ‐                             301,253                        3,025,083                     ‐                                 ‐                                 ‐                              ‐                   1,365,370      13,084,547    
C2b ‐ C&I Small Business 422                          ‐                             ‐                          ‐                          ‐                             63,641                           691,406                        ‐                                 ‐                                 ‐                              ‐                   4,801,567      45,295,006    
C2c ‐ C&I Multifamily Retrofit 187                          ‐                             ‐                          ‐                          ‐                             49,611                           808,329                        ‐                                 ‐                                 ‐                              ‐                   482,031         3,374,218      
C2d ‐ C&I Upstream Lighting ‐                           ‐                             ‐                          ‐                          ‐                             ‐                                 ‐                                 ‐                                 ‐                                 ‐                              ‐                   ‐                   ‐                   

Grand Total 5,315                       224                            113                         380                         6,737                         1,174,396                     19,380,727                   ‐                                 ‐                                 ‐                              ‐                   7,377,231      67,466,569    

2016‐2018 Net Savings

Program # of Participants
Electric Savings Natural Gas Savings Deliverable Fuel Savings Other Savings

Annual Capacity (kW) Energy (MWh) (Therms) Oil (MMBTU) Propane (MMBTU) Water (Gallons)

(Therms) Oil (MMBTU) Propane (MMBTU) Water (Gallons)

2018 Planned Net Savings

Program # of Participants
Electric Savings Natural Gas Savings Deliverable Fuel Savings Other Savings

Annual Capacity (kW) Energy (MWh)
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Program Benefits, Plan Year Summary
2017 Planned vs. Evaluated
Liberty
June 8, 2018

Summer Generation Trans. Distrib.
Electric Capacity 

DRIPE
Total Capacity Benefits Electric

Electric Energy 
DRIPE

Total Energy Benefits

A ‐ Residential 177,004$   23,288$   105,486$   ‐$   305,778$   156,993$                 7,041$   164,034$  
A1 ‐ Residential Whole House 177,004$   23,288$   105,486$   ‐$   305,778$   157,468$                 7,066$   164,534$  
A1a ‐ Residential New Construction 7,242$   947$   4,291$   ‐$   12,480$   19,736$   814$   20,549$  
A1b ‐ Residential Multi‐Family Retrofit 95$   21$   95$   ‐$   211$   468$   123$   591$  
A1c ‐ Residential Home Energy Services ‐ Measures 169,668$   22,319$   101,100$   ‐$   293,088$   137,264$                 6,129$   143,394$  
A1d ‐ Residential Home Energy Services ‐ RCS ‐$   ‐$   ‐$   ‐$   ‐$   ‐$   ‐$   ‐$  
A1e ‐ Residential Behavior/Feedback Program ‐$   ‐$   ‐$   ‐$   ‐$   ‐$   ‐$   ‐$  

A2 ‐ Residential Products ‐$   ‐$   ‐$   ‐$   ‐$   (475)$   (25)$   (500)$  
A2a ‐ Residential Heating & Cooling Equipment ‐$   ‐$   ‐$   ‐$   ‐$   (475)$   (25)$   (500)$  
A2b ‐ Residential Consumer Products ‐$   ‐$  
A2c ‐ Residential Lighting ‐$   ‐$  

B ‐ Low‐Income ‐$   ‐$   ‐$   ‐$   ‐$   6,683$   400$   7,083$  
B1 ‐ Low‐Income Whole House ‐$   ‐$   ‐$   ‐$   ‐$   6,683$   400$   7,083$  
B1a ‐ Low‐Income Single Family Retrofit ‐$   ‐$   ‐$   ‐$   ‐$   6,683$   400$   7,083$  
B1b ‐ Low‐Income Multi‐Family Retrofit ‐$   ‐$   ‐$   ‐$   ‐$   ‐$   ‐$   ‐$  

C ‐ Commercial & Industrial ‐$   ‐$   ‐$   ‐$   ‐$   ‐$   ‐$   ‐$  
C1 ‐ C&I New Construction ‐$   ‐$   ‐$   ‐$   ‐$   ‐$   ‐$   ‐$  
C1a ‐ C&I New Buildings & Major Renovations ‐$   ‐$   ‐$   ‐$   ‐$   ‐$   ‐$   ‐$  
C1b ‐ C&I Initial Purchase & End of Useful Life ‐$   ‐$   ‐$   ‐$   ‐$   ‐$   ‐$   ‐$  

C2 ‐ C&I Retrofit ‐$   ‐$   ‐$   ‐$   ‐$   ‐$   ‐$   ‐$  
C2a ‐ C&I Existing Building Retrofit ‐$   ‐$   ‐$   ‐$   ‐$   ‐$   ‐$   ‐$  
C2b ‐ C&I Small Business ‐$   ‐$   ‐$   ‐$   ‐$   ‐$   ‐$   ‐$  
C2c ‐ C&I Multifamily Retrofit ‐$   ‐$   ‐$   ‐$   ‐$   ‐$   ‐$   ‐$  
C2d ‐ C&I Upstream Lighting ‐$   ‐$  

Grand Total 177,004$   23,288$   105,486$   ‐$   305,778$   163,676$                 7,441$   171,117$  

Summer Generation Trans. Distrib.
Electric Capacity 

DRIPE
Total Capacity Benefits Electric

Electric Energy 
DRIPE

Total Energy Benefits

A ‐ Residential 276,742$   37,332$   169,106$   ‐$   483,180$   194,999$                 12,958$                   207,958$  
A1 ‐ Residential Whole House 203,475$   27,146$   122,966$   ‐$   353,587$   178,569$                 11,884$   190,453$  
A1a ‐ Residential New Construction 7,325$   1,022$   4,631$   ‐$   12,979$   12,865$   1,282$   14,147$  
A1b ‐ Residential Multi‐Family Retrofit ‐$   ‐$   ‐$   ‐$   ‐$   ‐$   ‐$   ‐$  
A1c ‐ Residential Home Energy Services ‐ Measures 196,150$   26,124$   118,335$   ‐$   340,609$   165,704$                 10,602$   176,306$  
A1d ‐ Residential Home Energy Services ‐ RCS ‐$   ‐$   ‐$   ‐$   ‐$   ‐$   ‐$   ‐$  
A1e ‐ Residential Behavior/Feedback Program ‐$   ‐$   ‐$   ‐$   ‐$   ‐$   ‐$   ‐$  

A2 ‐ Residential Products 73,267$   10,186$   46,140$   ‐$   129,593$   16,431$   1,074$   17,505$  
A2a ‐ Residential Heating & Cooling Equipment 73,267$   10,186$   46,140$   ‐$   129,593$   16,431$   1,074$   17,505$  
A2b ‐ Residential Consumer Products ‐$   ‐$  
A2c ‐ Residential Lighting ‐$   ‐$  

B ‐ Low‐Income 73,616$   9,848$   44,609$   ‐$   128,073$   45,114$                   2,320$   47,434$  
B1 ‐ Low‐Income Whole House 73,616$   9,848$   44,609$   ‐$   128,073$   45,114$   2,320$   47,434$  
B1a ‐ Low‐Income Single Family Retrofit 73,616$   9,848$   44,609$   ‐$   128,073$   45,114$   2,320$   47,434$  
B1b ‐ Low‐Income Multi‐Family Retrofit ‐$   ‐$   ‐$   ‐$   ‐$   ‐$   ‐$   ‐$  

C ‐ Commercial & Industrial ‐$   ‐$   ‐$   ‐$   ‐$   ‐$   ‐$   ‐$  
C1 ‐ C&I New Construction ‐$   ‐$   ‐$   ‐$   ‐$   ‐$   ‐$   ‐$  
C1a ‐ C&I New Buildings & Major Renovations ‐$   ‐$   ‐$   ‐$   ‐$   ‐$   ‐$   ‐$  
C1b ‐ C&I Initial Purchase & End of Useful Life ‐$   ‐$   ‐$   ‐$   ‐$   ‐$   ‐$   ‐$  

C2 ‐ C&I Retrofit ‐$   ‐$   ‐$   ‐$   ‐$   ‐$   ‐$   ‐$  
C2a ‐ C&I Existing Building Retrofit ‐$   ‐$   ‐$   ‐$   ‐$   ‐$   ‐$   ‐$  
C2b ‐ C&I Small Business ‐$   ‐$   ‐$   ‐$   ‐$   ‐$   ‐$   ‐$  
C2c ‐ C&I Multifamily Retrofit ‐$   ‐$   ‐$   ‐$   ‐$   ‐$   ‐$   ‐$  
C2d ‐ C&I Upstream Lighting ‐$   ‐$  

Grand Total 350,359$   47,180$   213,714$   ‐$   611,253$   240,113$                 15,278$                   255,391$  

Program

Electric Benefits

2017 Planned Benefits

2017 Evaluated Benefits

Capacity Energy
Electric Benefits

Program

Capacity Energy
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Program Benefits, Plan Year Summary
2017 Planned vs. Evaluated
Liberty
June 8, 2018

Summer Generation Trans. Distrib.
Electric Capacity 

DRIPE
Total Capacity Benefits Electric

Electric Energy 
DRIPE

Total Energy Benefits

A ‐ Residential 56% 60% 60% 58% 24% 84% 27%
A1 ‐ Residential Whole House 15% 17% 17% 16% 13% 68% 16%
A1a ‐ Residential New Construction 1% 8% 8% 4% ‐35% 58% ‐31%
A1b ‐ Residential Multi‐Family Retrofit ‐100% ‐100% ‐100% ‐100% ‐100% ‐100% ‐100%
A1c ‐ Residential Home Energy Services ‐ Measures 16% 17% 17% 16% 21% 73% 23%
A1d ‐ Residential Home Energy Services ‐ RCS
A1e ‐ Residential Behavior/Feedback Program

A2 ‐ Residential Products ‐3560% ‐4330% ‐3599%
A2a ‐ Residential Heating & Cooling Equipment ‐3560% ‐4330% ‐3599%
A2b ‐ Residential Consumer Products
A2c ‐ Residential Lighting

B ‐ Low‐Income 575% 480% 570%
B1 ‐ Low‐Income Whole House 575% 480% 570%
B1a ‐ Low‐Income Single Family Retrofit 575% 480% 570%
B1b ‐ Low‐Income Multi‐Family Retrofit

C ‐ Commercial & Industrial
C1 ‐ C&I New Construction
C1a ‐ C&I New Buildings & Major Renovations
C1b ‐ C&I Initial Purchase & End of Useful Life

C2 ‐ C&I Retrofit
C2a ‐ C&I Existing Building Retrofit
C2b ‐ C&I Small Business
C2c ‐ C&I Multifamily Retrofit
C2d ‐ C&I Upstream Lighting

Grand Total 98% 103% 103% 100% 47% 105% 49%

Notes
• Total Resource Benefits is the sum of electric benefits, natural gas benefits, and other resource benefits.
• The plan year variances provided above are intended to indicate the Program Administrator's performance in the plan year only. The variances used to determine significant 
variances are provided separately. The variances above and the significant variances use different calculations to determine variances on an annual basis and over the three‐year 
term, respectively.

2017 Planned v. Evaluated Benefit Variances (%)

Program

Electric Benefits
Capacity Energy
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Program Benefits, Plan Year Summary
2017 Planned vs. Evaluated
Liberty
June 8, 2018

A ‐ Residential
A1 ‐ Residential Whole House
A1a ‐ Residential New Construction
A1b ‐ Residential Multi‐Family Retrofit
A1c ‐ Residential Home Energy Services ‐ Measures
A1d ‐ Residential Home Energy Services ‐ RCS
A1e ‐ Residential Behavior/Feedback Program

A2 ‐ Residential Products
A2a ‐ Residential Heating & Cooling Equipment
A2b ‐ Residential Consumer Products
A2c ‐ Residential Lighting

B ‐ Low‐Income
B1 ‐ Low‐Income Whole House
B1a ‐ Low‐Income Single Family Retrofit
B1b ‐ Low‐Income Multi‐Family Retrofit

C ‐ Commercial & Industrial
C1 ‐ C&I New Construction
C1a ‐ C&I New Buildings & Major Renovations
C1b ‐ C&I Initial Purchase & End of Useful Life

C2 ‐ C&I Retrofit
C2a ‐ C&I Existing Building Retrofit
C2b ‐ C&I Small Business
C2c ‐ C&I Multifamily Retrofit
C2d ‐ C&I Upstream Lighting

Grand Total

A ‐ Residential
A1 ‐ Residential Whole House
A1a ‐ Residential New Construction
A1b ‐ Residential Multi‐Family Retrofit
A1c ‐ Residential Home Energy Services ‐ Measures
A1d ‐ Residential Home Energy Services ‐ RCS
A1e ‐ Residential Behavior/Feedback Program

A2 ‐ Residential Products
A2a ‐ Residential Heating & Cooling Equipment
A2b ‐ Residential Consumer Products
A2c ‐ Residential Lighting

B ‐ Low‐Income
B1 ‐ Low‐Income Whole House
B1a ‐ Low‐Income Single Family Retrofit
B1b ‐ Low‐Income Multi‐Family Retrofit

C ‐ Commercial & Industrial
C1 ‐ C&I New Construction
C1a ‐ C&I New Buildings & Major Renovations
C1b ‐ C&I Initial Purchase & End of Useful Life

C2 ‐ C&I Retrofit
C2a ‐ C&I Existing Building Retrofit
C2b ‐ C&I Small Business
C2c ‐ C&I Multifamily Retrofit
C2d ‐ C&I Upstream Lighting

Grand Total

Program

Program
Natural Gas Natural Gas DRIPE Total Gas Benefits Oil Propane Water

Total Other Resource 
Benefits

2,795,163$            176,002$                         2,971,164$                 14,387$               14,387$                          3,455,364$                    1,167,020$               4,622,384$                   2,818.40$          
2,039,869$             122,037$                          2,161,906$                 14,387$               14,387$                          2,646,605$                    980,885$                  3,627,491$                   7,455.23$          
272,185$                15,651$                            287,836$                    ‐$                     ‐$                                 320,865$                       161,097$                  481,962$                       10,695.49$        
62,596$                  3,755$                              66,351$                      3,592$                 3,592$                            70,744$                          31,330$                    102,074$                       2,829.77$          

1,705,088$             102,631$                          1,807,719$                 10,796$               10,796$                          2,254,997$                    788,458$                  3,043,455$                   7,516.66$          
‐$                        ‐$                                  ‐$                             ‐$                     ‐$                                 ‐$                                ‐$                           ‐$                              
‐$                        ‐$                                  ‐$                             ‐$                     ‐$                                 ‐$                                ‐$                           ‐$                              

755,293$                53,965$                            809,258$                    ‐$                     ‐$                                 808,758$                       186,135$                  994,893$                       928.54$              
755,293$                53,965$                            809,258$                    ‐$                     ‐$                                 808,758$                       186,135$                  994,893$                       928.54$              

‐$                             ‐$                                 ‐$                                ‐$                              
‐$                             ‐$                                 ‐$                                ‐$                              

635,300$                37,579$                            672,879$                    ‐$                     ‐$                                679,962$                       590,839$                  1,270,801$                   6,181.48$          
635,300$                37,579$                            672,879$                    ‐$                     ‐$                                 679,962$                       590,839$                  1,270,801$                   6,181.48$          
425,288$                25,537$                            450,825$                    ‐$                     ‐$                                 457,908$                       413,861$                  871,770$                       6,541.55$          
210,012$                12,042$                            222,054$                    ‐$                     ‐$                                 222,054$                       176,978$                  399,032$                       5,551.35$          

1,725,591$            157,140$                         1,882,731$                 45,761$               45,761$                          1,928,492$                    755,133$                  2,683,625$                   3,545.02$          
277,239$                23,230$                            300,469$                    15,575$               15,575$                          316,044$                       ‐$                           316,044$                       1,368.15$          
21,882$                  1,701$                              23,583$                      ‐$                     ‐$                                 23,583$                          ‐$                           23,583$                        

255,357$                21,529$                            276,886$                    15,575$               15,575$                          292,461$                       ‐$                           292,461$                       1,266.06$          
1,448,352$             133,910$                          1,582,262$                 30,186$               30,186$                          1,612,448$                    755,133$                  2,367,581$                   5,151.59$          
928,860$                86,467$                            1,015,327$                 ‐$                     ‐$                                 1,015,327$                    634,196$                  1,649,523$                   4,061.31$          
285,210$                26,860$                            312,070$                    30,186$               30,186$                          342,257$                       48,257$                    390,514$                       6,222.85$          
234,281$                20,583$                            254,864$                    ‐$                     ‐$                                 254,864$                       72,680$                    327,545$                       31,858.03$        

‐$                             ‐$                                 ‐$                                ‐$                              
5,156,053$            370,721$                         5,526,774$                 60,149$               60,149$                          6,063,818$                    2,512,992$               8,576,810$                   3,225.43$          

Natural Gas Natural Gas DRIPE Total Gas Benefits Oil Propane Water
Total Other Resource 

Benefits
3,135,137$            202,557$                         3,337,694$                 17,003$               17,003$                          4,045,835$                    796,492$                  4,842,326$                   4,743.07$          
2,484,829$             155,791$                          2,640,620$                 17,003$               17,003$                          3,201,663$                    741,218$                  3,942,881$                   9,416.66$          
238,064$                14,702$                            252,766$                    ‐$                     ‐$                                 279,891$                       143,863$                  423,754$                       6,361.17$          
66,432$                  3,824$                              70,257$                      ‐$                     ‐$                                 70,257$                          33,646$                    103,903$                       2,195.53$          

2,180,333$             137,264$                          2,317,597$                 17,003$               17,003$                          2,851,515$                    563,709$                  3,415,224$                   10,801.19$        
‐$                        ‐$                                  ‐$                             ‐$                     ‐$                                 ‐$                                ‐$                           ‐$                              
‐$                        ‐$                                  ‐$                             ‐$                     ‐$                                 ‐$                                ‐$                           ‐$                              

650,307$                46,767$                            697,074$                    ‐$                     ‐$                                 844,172$                       55,274$                    899,445$                       1,645.56$          
650,307$                46,767$                            697,074$                    ‐$                     ‐$                                 844,172$                       55,274$                    899,445$                       1,645.56$          

‐$                             ‐$                                 ‐$                                ‐$                              
‐$                             ‐$                                 ‐$                                ‐$                              

491,115$                31,021$                            522,137$                    ‐$                     ‐$                                697,644$                       1,181,079$               1,878,723$                   5,813.70$          
491,115$                31,021$                            522,137$                    ‐$                     ‐$                                 697,644$                       1,181,079$               1,878,723$                   5,813.70$          
471,779$                29,694$                            501,473$                    ‐$                     ‐$                                 676,980$                       1,166,240$               1,843,220$                   6,637.06$          
19,337$                  1,327$                              20,664$                      ‐$                     ‐$                                 20,664$                          14,839$                    35,503$                         1,148.00$          

1,486,255$            169,941$                         1,656,196$                 390,570$            390,570$                        2,046,766$                    592,453$                  2,639,219$                   9,056.49$          
492,715$                46,467$                            539,182$                    ‐$                     ‐$                                 539,182$                       ‐$                           539,182$                       8,424.72$          
248,857$                21,705$                            270,562$                    ‐$                     ‐$                                 270,562$                       ‐$                           270,562$                       270,561.59$      
243,859$                24,762$                            268,621$                    ‐$                     ‐$                                 268,621$                       ‐$                           268,621$                       4,263.82$          
993,540$                123,475$                          1,117,014$                 390,570$             390,570$                        1,507,584$                    592,453$                  2,100,037$                   9,306.08$          
869,521$                106,453$                          975,974$                    111,736$             111,736$                        1,087,710$                    588,224$                  1,675,933$                   63,982.93$        
97,666$                  15,341$                            113,007$                    278,152$             278,152$                        391,160$                       2,642$                      393,802$                       2,794.00$          
26,353$                  1,680$                              28,033$                      682$                    682$                                28,715$                          1,587$                      30,302$                         5,742.94$          

‐$                             ‐$                                 ‐$                                ‐$                              
5,112,507$            403,520$                         5,516,027$                 407,573$            407,573$                        6,790,245$                    2,570,024$               9,360,269$                   5,663.26$          

Non‐Electric Resource Benefits

Resource 
Benefits per 
Participant

2017 Planned Benefits

2017 Evaluated Benefits

Total Resource 
Benefits 
(Electric + 

Non‐Electric)

Non‐Electric, 
Non‐Resource 

Benefits
Total Benefits

Natural Gas Benefits Other Resource Benefits
Non‐Electric Resource Benefits

Total Resource 
Benefits 
(Electric + 

Non‐Electric)

Non‐Electric, 
Non‐Resource 

Benefits
Total Benefits

Resource 
Benefits per 
Participant

Natural Gas Benefits Other Resource Benefits
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Program Benefits, Plan Year Summary
2017 Planned vs. Evaluated
Liberty
June 8, 2018

A ‐ Residential
A1 ‐ Residential Whole House
A1a ‐ Residential New Construction
A1b ‐ Residential Multi‐Family Retrofit
A1c ‐ Residential Home Energy Services ‐ Measures
A1d ‐ Residential Home Energy Services ‐ RCS
A1e ‐ Residential Behavior/Feedback Program

A2 ‐ Residential Products
A2a ‐ Residential Heating & Cooling Equipment
A2b ‐ Residential Consumer Products
A2c ‐ Residential Lighting

B ‐ Low‐Income
B1 ‐ Low‐Income Whole House
B1a ‐ Low‐Income Single Family Retrofit
B1b ‐ Low‐Income Multi‐Family Retrofit

C ‐ Commercial & Industrial
C1 ‐ C&I New Construction
C1a ‐ C&I New Buildings & Major Renovations
C1b ‐ C&I Initial Purchase & End of Useful Life

C2 ‐ C&I Retrofit
C2a ‐ C&I Existing Building Retrofit
C2b ‐ C&I Small Business
C2c ‐ C&I Multifamily Retrofit
C2d ‐ C&I Upstream Lighting

Grand Total

Program
Natural Gas Natural Gas DRIPE Total Gas Benefits Oil Propane Water

Total Other Resource 
Benefits

12% 15% 12% 18% 18% 17% ‐32% 5% 68%
22% 28% 22% 18% 18% 21% ‐24% 9% 26%
‐13% ‐6% ‐12% ‐13% ‐11% ‐12% ‐41%
6% 2% 6% ‐100% ‐100% ‐1% 7% 2% ‐22%

28% 34% 28% 57% 57% 26% ‐29% 12% 44%

‐14% ‐13% ‐14% 4% ‐70% ‐10% 77%
‐14% ‐13% ‐14% 4% ‐70% ‐10% 77%

‐23% ‐17% ‐22% 3% 100% 48% ‐6%
‐23% ‐17% ‐22% 3% 100% 48% ‐6%
11% 16% 11% 48% 182% 111% 1%
‐91% ‐89% ‐91% ‐91% ‐92% ‐91% ‐79%
‐14% 8% ‐12% 753% 753% 6% ‐22% ‐2% 155%
78% 100% 79% ‐100% ‐100% 71% 71% 516%

1037% 1176% 1047% 1047% 1047%
‐5% 15% ‐3% ‐100% ‐100% ‐8% ‐8% 237%

‐31% ‐8% ‐29% 1194% 1194% ‐7% ‐22% ‐11% 81%
‐6% 23% ‐4% 7% ‐7% 2% 1475%

‐66% ‐43% ‐64% 821% 821% 14% ‐95% 1% ‐55%
‐89% ‐92% ‐89% ‐89% ‐98% ‐91% ‐82%

‐1% 9% 0% 578% 578% 12% 2% 9% 76%

Other Resource Benefits

2017 Planned v. Evaluated Benefit Variances (%)
Non‐Electric Resource Benefits Total Resource 

Benefits 
(Electric + 

Non‐Electric)

Non‐Electric, 
Non‐Resource 

Benefits
Total Benefits

Resource 
Benefits per 
Participant

Natural Gas Benefits
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Program Benefits, Three‐Year Total
2016‐2018 Benefits
Liberty
June 8, 2018

Summer Generation Trans. Distrib.
Electric Capacity 

DRIPE
Total Capacity Benefits Electric

Electric Energy 
DRIPE

Total Energy Benefits

A ‐ Residential 197,827$                     27,288$                       123,606$                      ‐$                             348,722$                              170,474$                 14,647$                   185,121$                         
A1 ‐ Residential Whole House 197,827$                     27,288$                       123,606$                      ‐$                             348,722$                              171,172$                 14,708$                   185,879$                         
A1a ‐ Residential New Construction 7,387$                         1,005$                          4,555$                          ‐$                             12,947$                                13,913$                   969$                         14,882$                           
A1b ‐ Residential Multi‐Family Retrofit ‐$                             ‐$                              ‐$                              ‐$                             ‐$                                       ‐$                          ‐$                          ‐$                                  
A1c ‐ Residential Home Energy Services ‐ Measures 190,440$                     26,282$                       119,052$                      ‐$                             335,774$                              157,258$                 13,739$                   170,997$                         
A1d ‐ Residential Home Energy Services ‐ RCS ‐$                             ‐$                              ‐$                              ‐$                             ‐$                                       ‐$                          ‐$                          ‐$                                  
A1e ‐ Residential Behavior/Feedback Program ‐$                             ‐$                              ‐$                              ‐$                             ‐$                                       ‐$                          ‐$                          ‐$                                  

A2 ‐ Residential Products ‐$                             ‐$                              ‐$                              ‐$                             ‐$                                       (697)$                       (61)$                          (758)$                                
A2a ‐ Residential Heating & Cooling Equipment ‐$                             ‐$                              ‐$                              ‐$                             ‐$                                       (697)$                       (61)$                          (758)$                                
A2b ‐ Residential Consumer Products ‐$                                       ‐$                                  
A2c ‐ Residential Lighting ‐$                                       ‐$                                  

B ‐ Low‐Income 67,531$                       9,461$                         42,857$                        ‐$                             119,849$                              40,398$                   3,440$                     43,837$                           
B1 ‐ Low‐Income Whole House 67,531$                       9,461$                          42,857$                        ‐$                             119,849$                              40,398$                   3,440$                     43,837$                           
B1a ‐ Low‐Income Single Family Retrofit 67,531$                       9,461$                          42,857$                        ‐$                             119,849$                              40,398$                   3,440$                     43,837$                           
B1b ‐ Low‐Income Multi‐Family Retrofit ‐$                             ‐$                              ‐$                              ‐$                             ‐$                                       ‐$                          ‐$                          ‐$                                  

C ‐ Commercial & Industrial ‐$                             ‐$                              ‐$                              ‐$                             ‐$                                      ‐$                         ‐$                         ‐$                                  
C1 ‐ C&I New Construction ‐$                             ‐$                              ‐$                              ‐$                             ‐$                                       ‐$                          ‐$                          ‐$                                  
C1a ‐ C&I New Buildings & Major Renovations ‐$                             ‐$                              ‐$                              ‐$                             ‐$                                       ‐$                          ‐$                          ‐$                                  
C1b ‐ C&I Initial Purchase & End of Useful Life ‐$                             ‐$                              ‐$                              ‐$                             ‐$                                       ‐$                          ‐$                          ‐$                                  

C2 ‐ C&I Retrofit ‐$                             ‐$                              ‐$                              ‐$                             ‐$                                       ‐$                          ‐$                          ‐$                                  
C2a ‐ C&I Existing Building Retrofit ‐$                             ‐$                              ‐$                              ‐$                             ‐$                                       ‐$                          ‐$                          ‐$                                  
C2b ‐ C&I Small Business ‐$                             ‐$                              ‐$                              ‐$                             ‐$                                       ‐$                          ‐$                          ‐$                                  
C2c ‐ C&I Multifamily Retrofit ‐$                             ‐$                              ‐$                              ‐$                             ‐$                                       ‐$                          ‐$                          ‐$                                  
C2d ‐ C&I Upstream Lighting ‐$                                       ‐$                                  

Grand Total 265,358$                     36,749$                       166,463$                      ‐$                             468,570$                              210,872$                 18,086$                   228,959$                         

Summer Generation Trans. Distrib.
Electric Capacity 

DRIPE
Total Capacity Benefits Electric

Electric Energy 
DRIPE

Total Energy Benefits

A ‐ Residential 276,742$                     37,332$                       169,106$                      ‐$                             483,180$                              194,999$                 12,958$                   207,958$                         
A1 ‐ Residential Whole House 203,475$                     27,146$                       122,966$                      ‐$                             353,587$                              178,569$                 11,884$                   190,453$                         
A1a ‐ Residential New Construction 7,325$                         1,022$                          4,631$                          ‐$                             12,979$                                12,865$                   1,282$                     14,147$                           
A1b ‐ Residential Multi‐Family Retrofit ‐$                             ‐$                              ‐$                              ‐$                             ‐$                                       ‐$                          ‐$                          ‐$                                  
A1c ‐ Residential Home Energy Services ‐ Measures 196,150$                     26,124$                       118,335$                      ‐$                             340,609$                              165,704$                 10,602$                   176,306$                         
A1d ‐ Residential Home Energy Services ‐ RCS ‐$                             ‐$                              ‐$                              ‐$                             ‐$                                       ‐$                          ‐$                          ‐$                                  
A1e ‐ Residential Behavior/Feedback Program ‐$                             ‐$                              ‐$                              ‐$                             ‐$                                       ‐$                          ‐$                          ‐$                                  

A2 ‐ Residential Products 73,267$                       10,186$                       46,140$                        ‐$                             129,593$                              16,431$                   1,074$                     17,505$                           
A2a ‐ Residential Heating & Cooling Equipment 73,267$                       10,186$                       46,140$                        ‐$                             129,593$                              16,431$                   1,074$                     17,505$                           
A2b ‐ Residential Consumer Products ‐$                                       ‐$                                  
A2c ‐ Residential Lighting ‐$                                       ‐$                                  

B ‐ Low‐Income 73,616$                       9,848$                         44,609$                        ‐$                             128,073$                              45,114$                   2,320$                     47,434$                           
B1 ‐ Low‐Income Whole House 73,616$                       9,848$                          44,609$                        ‐$                             128,073$                              45,114$                   2,320$                     47,434$                           
B1a ‐ Low‐Income Single Family Retrofit 73,616$                       9,848$                          44,609$                        ‐$                             128,073$                              45,114$                   2,320$                     47,434$                           
B1b ‐ Low‐Income Multi‐Family Retrofit ‐$                             ‐$                              ‐$                              ‐$                             ‐$                                       ‐$                          ‐$                          ‐$                                  

C ‐ Commercial & Industrial ‐$                             ‐$                              ‐$                              ‐$                             ‐$                                      ‐$                         ‐$                         ‐$                                  
C1 ‐ C&I New Construction ‐$                             ‐$                              ‐$                              ‐$                             ‐$                                       ‐$                          ‐$                          ‐$                                  
C1a ‐ C&I New Buildings & Major Renovations ‐$                             ‐$                              ‐$                              ‐$                             ‐$                                       ‐$                          ‐$                          ‐$                                  
C1b ‐ C&I Initial Purchase & End of Useful Life ‐$                             ‐$                              ‐$                              ‐$                             ‐$                                       ‐$                          ‐$                          ‐$                                  

C2 ‐ C&I Retrofit ‐$                             ‐$                              ‐$                              ‐$                             ‐$                                       ‐$                          ‐$                          ‐$                                  
C2a ‐ C&I Existing Building Retrofit ‐$                             ‐$                              ‐$                              ‐$                             ‐$                                       ‐$                          ‐$                          ‐$                                  
C2b ‐ C&I Small Business ‐$                             ‐$                              ‐$                              ‐$                             ‐$                                       ‐$                          ‐$                          ‐$                                  
C2c ‐ C&I Multifamily Retrofit ‐$                             ‐$                              ‐$                              ‐$                             ‐$                                       ‐$                          ‐$                          ‐$                                  
C2d ‐ C&I Upstream Lighting ‐$                                       ‐$                                  

Grand Total 350,359$                     47,180$                       213,714$                      ‐$                             611,253$                              240,113$                 15,278$                   255,391$                         

2016 Evaluated Benefits

Program

Electric Benefits
Capacity Energy

Program

Electric Benefits
2017 Evaluated Benefits

Capacity Energy
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Program Benefits, Three‐Year Total
2016‐2018 Benefits
Liberty
June 8, 2018

Summer Generation Trans. Distrib.
Electric Capacity 

DRIPE
Total Capacity Benefits Electric

Electric Energy 
DRIPE

Total Energy Benefits

A ‐ Residential 181,967$                     23,273$                       105,422$                      ‐$                             310,662$                              161,588$                 3,978$                     165,566$                         
A1 ‐ Residential Whole House 181,967$                     23,273$                       105,422$                      ‐$                             310,662$                              162,075$                 3,993$                     166,068$                         
A1a ‐ Residential New Construction 7,436$                         947$                             4,291$                          ‐$                             12,674$                                20,318$                   493$                         20,811$                           
A1b ‐ Residential Multi‐Family Retrofit 108$                             19$                               87$                                ‐$                             214$                                      420$                         48$                           468$                                 
A1c ‐ Residential Home Energy Services ‐ Measures 174,424$                     22,307$                       101,044$                      ‐$                             297,775$                              141,337$                 3,453$                     144,790$                         
A1d ‐ Residential Home Energy Services ‐ RCS ‐$                             ‐$                              ‐$                              ‐$                             ‐$                                       ‐$                          ‐$                          ‐$                                  
A1e ‐ Residential Behavior/Feedback Program ‐$                             ‐$                              ‐$                              ‐$                             ‐$                                       ‐$                          ‐$                          ‐$                                  

A2 ‐ Residential Products ‐$                             ‐$                              ‐$                              ‐$                             ‐$                                       (487)$                       (15)$                          (502)$                                
A2a ‐ Residential Heating & Cooling Equipment ‐$                             ‐$                              ‐$                              ‐$                             ‐$                                       (487)$                       (15)$                          (502)$                                
A2b ‐ Residential Consumer Products ‐$                                       ‐$                                  
A2c ‐ Residential Lighting ‐$                                       ‐$                                  

B ‐ Low‐Income ‐$                             ‐$                              ‐$                              ‐$                             ‐$                                      6,845$                     247$                         7,092$                             
B1 ‐ Low‐Income Whole House ‐$                             ‐$                              ‐$                              ‐$                             ‐$                                       6,845$                     247$                         7,092$                              
B1a ‐ Low‐Income Single Family Retrofit ‐$                             ‐$                              ‐$                              ‐$                             ‐$                                       6,845$                     247$                         7,092$                              
B1b ‐ Low‐Income Multi‐Family Retrofit ‐$                             ‐$                              ‐$                              ‐$                             ‐$                                       ‐$                          ‐$                          ‐$                                  

C ‐ Commercial & Industrial ‐$                             ‐$                              ‐$                              ‐$                             ‐$                                      ‐$                         ‐$                         ‐$                                  
C1 ‐ C&I New Construction ‐$                             ‐$                              ‐$                              ‐$                             ‐$                                       ‐$                          ‐$                          ‐$                                  
C1a ‐ C&I New Buildings & Major Renovations ‐$                             ‐$                              ‐$                              ‐$                             ‐$                                       ‐$                          ‐$                          ‐$                                  
C1b ‐ C&I Initial Purchase & End of Useful Life ‐$                             ‐$                              ‐$                              ‐$                             ‐$                                       ‐$                          ‐$                          ‐$                                  

C2 ‐ C&I Retrofit ‐$                             ‐$                              ‐$                              ‐$                             ‐$                                       ‐$                          ‐$                          ‐$                                  
C2a ‐ C&I Existing Building Retrofit ‐$                             ‐$                              ‐$                              ‐$                             ‐$                                       ‐$                          ‐$                          ‐$                                  
C2b ‐ C&I Small Business ‐$                             ‐$                              ‐$                              ‐$                             ‐$                                       ‐$                          ‐$                          ‐$                                  
C2c ‐ C&I Multifamily Retrofit ‐$                             ‐$                              ‐$                              ‐$                             ‐$                                       ‐$                          ‐$                          ‐$                                  
C2d ‐ C&I Upstream Lighting ‐$                                       ‐$                                  

Grand Total 181,967$                     23,273$                       105,422$                      ‐$                             310,662$                              168,434$                 4,225$                     172,659$                         

Summer Generation Trans. Distrib.
Electric Capacity 

DRIPE
Total Capacity Benefits Electric

Electric Energy 
DRIPE

Total Energy Benefits

A ‐ Residential 656,537$                     87,893$                       398,134$                      ‐$                             1,142,564$                          527,062$                 31,583$                   558,645$                         
A1 ‐ Residential Whole House 583,270$                     77,707$                       351,994$                      ‐$                             1,012,971$                           511,816$                 30,585$                   542,400$                         
A1a ‐ Residential New Construction 22,148$                       2,975$                          13,477$                        ‐$                             38,600$                                47,096$                   2,744$                     49,840$                           
A1b ‐ Residential Multi‐Family Retrofit 108$                             19$                               87$                                ‐$                             214$                                      420$                         48$                           468$                                 
A1c ‐ Residential Home Energy Services ‐ Measures 561,014$                     74,713$                       338,430$                      ‐$                             974,157$                              464,300$                 27,793$                   492,093$                         
A1d ‐ Residential Home Energy Services ‐ RCS ‐$                             ‐$                              ‐$                              ‐$                             ‐$                                       ‐$                          ‐$                          ‐$                                  
A1e ‐ Residential Behavior/Feedback Program ‐$                             ‐$                              ‐$                              ‐$                             ‐$                                       ‐$                          ‐$                          ‐$                                  

A2 ‐ Residential Products 73,267$                       10,186$                       46,140$                        ‐$                             129,593$                              15,246$                   998$                         16,245$                           
A2a ‐ Residential Heating & Cooling Equipment 73,267$                       10,186$                       46,140$                        ‐$                             129,593$                              15,246$                   998$                         16,245$                           
A2b ‐ Residential Consumer Products ‐$                             ‐$                              ‐$                              ‐$                             ‐$                                       ‐$                          ‐$                          ‐$                                  
A2c ‐ Residential Lighting ‐$                             ‐$                              ‐$                              ‐$                             ‐$                                       ‐$                          ‐$                          ‐$                                  

B ‐ Low‐Income 141,147$                     19,309$                       87,466$                        ‐$                             247,922$                              92,357$                   6,006$                     98,364$                           
B1 ‐ Low‐Income Whole House 141,147$                     19,309$                       87,466$                        ‐$                             247,922$                              92,357$                   6,006$                     98,364$                           
B1a ‐ Low‐Income Single Family Retrofit 141,147$                     19,309$                       87,466$                        ‐$                             247,922$                              92,357$                   6,006$                     98,364$                           
B1b ‐ Low‐Income Multi‐Family Retrofit ‐$                             ‐$                              ‐$                              ‐$                             ‐$                                       ‐$                          ‐$                          ‐$                                  

C ‐ Commercial & Industrial ‐$                             ‐$                              ‐$                              ‐$                             ‐$                                      ‐$                         ‐$                         ‐$                                  
C1 ‐ C&I New Construction ‐$                             ‐$                              ‐$                              ‐$                             ‐$                                       ‐$                          ‐$                          ‐$                                  
C1a ‐ C&I New Buildings & Major Renovations ‐$                             ‐$                              ‐$                              ‐$                             ‐$                                       ‐$                          ‐$                          ‐$                                  
C1b ‐ C&I Initial Purchase & End of Useful Life ‐$                             ‐$                              ‐$                              ‐$                             ‐$                                       ‐$                          ‐$                          ‐$                                  

C2 ‐ C&I Retrofit ‐$                             ‐$                              ‐$                              ‐$                             ‐$                                       ‐$                          ‐$                          ‐$                                  
C2a ‐ C&I Existing Building Retrofit ‐$                             ‐$                              ‐$                              ‐$                             ‐$                                       ‐$                          ‐$                          ‐$                                  
C2b ‐ C&I Small Business ‐$                             ‐$                              ‐$                              ‐$                             ‐$                                       ‐$                          ‐$                          ‐$                                  
C2c ‐ C&I Multifamily Retrofit ‐$                             ‐$                              ‐$                              ‐$                             ‐$                                       ‐$                          ‐$                          ‐$                                  
C2d ‐ C&I Upstream Lighting ‐$                             ‐$                              ‐$                              ‐$                             ‐$                                       ‐$                          ‐$                          ‐$                                  

Grand Total 797,684$                     107,203$                     485,600$                      ‐$                             1,390,486$                          619,419$                 37,589$                   657,009$                         

Notes
• Total Resource Benefits is the sum of electric benefits, natural gas benefits, and other resource benefits.

Capacity Energy

2018 Planned Benefits

Program

Electric Benefits
Capacity Energy

2016‐2018 Benefits

Program

Electric Benefits
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Program Benefits, Three‐Year Total
2016‐2018 Benefits
Liberty
June 8, 2018

A ‐ Residential
A1 ‐ Residential Whole House
A1a ‐ Residential New Construction
A1b ‐ Residential Multi‐Family Retrofit
A1c ‐ Residential Home Energy Services ‐ Measures
A1d ‐ Residential Home Energy Services ‐ RCS
A1e ‐ Residential Behavior/Feedback Program

A2 ‐ Residential Products
A2a ‐ Residential Heating & Cooling Equipment
A2b ‐ Residential Consumer Products
A2c ‐ Residential Lighting

B ‐ Low‐Income
B1 ‐ Low‐Income Whole House
B1a ‐ Low‐Income Single Family Retrofit
B1b ‐ Low‐Income Multi‐Family Retrofit

C ‐ Commercial & Industrial
C1 ‐ C&I New Construction
C1a ‐ C&I New Buildings & Major Renovations
C1b ‐ C&I Initial Purchase & End of Useful Life

C2 ‐ C&I Retrofit
C2a ‐ C&I Existing Building Retrofit
C2b ‐ C&I Small Business
C2c ‐ C&I Multifamily Retrofit
C2d ‐ C&I Upstream Lighting

Grand Total

A ‐ Residential
A1 ‐ Residential Whole House
A1a ‐ Residential New Construction
A1b ‐ Residential Multi‐Family Retrofit
A1c ‐ Residential Home Energy Services ‐ Measures
A1d ‐ Residential Home Energy Services ‐ RCS
A1e ‐ Residential Behavior/Feedback Program

A2 ‐ Residential Products
A2a ‐ Residential Heating & Cooling Equipment
A2b ‐ Residential Consumer Products
A2c ‐ Residential Lighting

B ‐ Low‐Income
B1 ‐ Low‐Income Whole House
B1a ‐ Low‐Income Single Family Retrofit
B1b ‐ Low‐Income Multi‐Family Retrofit

C ‐ Commercial & Industrial
C1 ‐ C&I New Construction
C1a ‐ C&I New Buildings & Major Renovations
C1b ‐ C&I Initial Purchase & End of Useful Life

C2 ‐ C&I Retrofit
C2a ‐ C&I Existing Building Retrofit
C2b ‐ C&I Small Business
C2c ‐ C&I Multifamily Retrofit
C2d ‐ C&I Upstream Lighting

Grand Total

Program

Program

Natural Gas Natural Gas DRIPE Total Gas Benefits Oil Propane Water
Total Other Resource 

Benefits
4,090,246$            393,126$                         4,483,372$                 13,736$               13,736$                          5,030,950$                    1,164,323$               6,195,273$                   2,936.92$          
3,503,625$             326,340$                          3,829,965$                 13,736$               13,736$                          4,378,302$                    1,049,006$               5,427,308$                   3,630.43$          
279,402$                26,316$                            305,718$                    ‐$                     ‐$                                 333,548$                       300,715$                  634,263$                       5,956.22$          
108,781$                14,481$                            123,262$                    8,981$                 8,981$                            132,243$                       41,447$                    173,690$                       1,763.24$          

3,115,442$             285,542$                          3,400,984$                 4,755$                 4,755$                            3,912,511$                    706,844$                  4,619,355$                   15,904.51$        
‐$                        ‐$                                  ‐$                             ‐$                     ‐$                                 ‐$                                ‐$                           ‐$                               ‐$                    
‐$                        ‐$                                  ‐$                             ‐$                     ‐$                                 ‐$                                ‐$                           ‐$                              

586,620$                66,786$                            653,407$                    ‐$                     ‐$                                 652,649$                       115,317$                  767,966$                       1,287.28$          
586,620$                66,786$                            653,407$                    ‐$                     ‐$                                 652,649$                       115,317$                  767,966$                       1,287.28$          

‐$                             ‐$                                 ‐$                                ‐$                              
‐$                             ‐$                                 ‐$                                ‐$                              

576,006$                59,521$                            635,528$                    ‐$                     ‐$                                799,214$                       1,376,950$               2,176,164$                   7,265.58$          
576,006$                59,521$                            635,528$                    ‐$                     ‐$                                 799,214$                       1,376,950$               2,176,164$                   7,265.58$          
576,006$                59,521$                            635,528$                    ‐$                     ‐$                                 799,214$                       1,376,950$               2,176,164$                   7,265.58$          

‐$                        ‐$                                  ‐$                             ‐$                     ‐$                                 ‐$                                ‐$                           ‐$                              
1,049,681$            223,135$                         1,272,816$                 232,887$            232,887$                        1,505,704$                    744,044$                  2,249,748$                   3,376.02$          

54,813$                  7,619$                              62,432$                      ‐$                     ‐$                                 62,432$                          9,985$                      72,417$                         2,152.84$          
7,613$                    899$                                 8,512$                         ‐$                     ‐$                                 8,512$                            ‐$                           8,512$                          

47,200$                  6,720$                              53,920$                      ‐$                     ‐$                                 53,920$                          9,985$                      63,905$                         1,859.32$          
994,868$                215,516$                          1,210,384$                 232,887$             232,887$                        1,443,271$                    734,060$                  2,177,331$                   3,461.08$          
487,409$                134,073$                          621,482$                    26,560$               26,560$                          648,042$                       579,008$                  1,227,050$                   40,502.60$        
139,690$                34,510$                            174,200$                    171,014$             171,014$                        345,214$                       1,016$                      346,230$                       1,520.77$          
367,769$                46,933$                            414,703$                    35,313$               35,313$                          450,016$                       154,035$                  604,051$                       2,586.30$          

‐$                             ‐$                                 ‐$                                ‐$                              
5,715,933$            675,783$                         6,391,716$                 246,623$            246,623$                        7,335,868$                    3,285,318$               10,621,186$                 3,233.08$          

Natural Gas Natural Gas DRIPE Total Gas Benefits Oil Propane Water
Total Other Resource 

Benefits
3,135,137$            202,557$                         3,337,694$                 17,003$               17,003$                          4,045,835$                    796,492$                  4,842,326$                   4,743.07$          
2,484,829$             155,791$                          2,640,620$                 17,003$               17,003$                          3,201,663$                    741,218$                  3,942,881$                   9,416.66$          
238,064$                14,702$                            252,766$                    ‐$                     ‐$                                 279,891$                       143,863$                  423,754$                       6,361.17$          
66,432$                  3,824$                              70,257$                      ‐$                     ‐$                                 70,257$                          33,646$                    103,903$                       2,195.53$          

2,180,333$             137,264$                          2,317,597$                 17,003$               17,003$                          2,851,515$                    563,709$                  3,415,224$                   10,801.19$        
‐$                        ‐$                                  ‐$                             ‐$                     ‐$                                 ‐$                                ‐$                           ‐$                              
‐$                        ‐$                                  ‐$                             ‐$                     ‐$                                 ‐$                                ‐$                           ‐$                              

650,307$                46,767$                            697,074$                    ‐$                     ‐$                                 844,172$                       55,274$                    899,445$                       1,645.56$          
650,307$                46,767$                            697,074$                    ‐$                     ‐$                                 844,172$                       55,274$                    899,445$                       1,645.56$          

‐$                             ‐$                                 ‐$                                ‐$                              
‐$                             ‐$                                 ‐$                                ‐$                              

491,115$                31,021$                            522,137$                    ‐$                     ‐$                                697,644$                       1,181,079$               1,878,723$                   5,813.70$          
491,115$                31,021$                            522,137$                    ‐$                     ‐$                                 697,644$                       1,181,079$               1,878,723$                   5,813.70$          
471,779$                29,694$                            501,473$                    ‐$                     ‐$                                 676,980$                       1,166,240$               1,843,220$                   6,637.06$          
19,337$                  1,327$                              20,664$                      ‐$                     ‐$                                 20,664$                          14,839$                    35,503$                         1,148.00$          

1,486,255$            169,941$                         1,656,196$                 390,570$            390,570$                        2,046,766$                    592,453$                  2,639,219$                   9,056.49$          
492,715$                46,467$                            539,182$                    ‐$                     ‐$                                 539,182$                       ‐$                           539,182$                       8,424.72$          
248,857$                21,705$                            270,562$                    ‐$                     ‐$                                 270,562$                       ‐$                           270,562$                       270,561.59$      
243,859$                24,762$                            268,621$                    ‐$                     ‐$                                 268,621$                       ‐$                           268,621$                       4,263.82$          
993,540$                123,475$                          1,117,014$                 390,570$             390,570$                        1,507,584$                    592,453$                  2,100,037$                   9,306.08$          
869,521$                106,453$                          975,974$                    111,736$             111,736$                        1,087,710$                    588,224$                  1,675,933$                   63,982.93$        
97,666$                  15,341$                            113,007$                    278,152$             278,152$                        391,160$                       2,642$                      393,802$                       2,794.00$          
26,353$                  1,680$                              28,033$                      682$                    682$                                28,715$                          1,587$                      30,302$                         5,742.94$          

‐$                             ‐$                                 ‐$                                ‐$                              
5,112,507$            403,520$                         5,516,027$                 407,573$            407,573$                        6,790,245$                    2,570,024$               9,360,269$                   5,663.26$          

2016 Evaluated Benefits
Non‐Electric Resource Benefits Total Resource 

Benefits 
(Electric + 

Non‐Electric)

Non‐Electric, 
Non‐Resource 

Benefits
Total Benefits

Resource 
Benefits per 
Participant

Natural Gas Benefits Other Resource Benefits

Non‐Electric Resource Benefits Total Resource 
Benefits 
(Electric + 

Non‐Electric)

Non‐Electric, 
Non‐Resource 

Benefits

2017 Evaluated Benefits

Total Benefits
Resource 

Benefits per 
Participant

Natural Gas Benefits Other Resource Benefits
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Program Benefits, Three‐Year Total
2016‐2018 Benefits
Liberty
June 8, 2018

A ‐ Residential
A1 ‐ Residential Whole House
A1a ‐ Residential New Construction
A1b ‐ Residential Multi‐Family Retrofit
A1c ‐ Residential Home Energy Services ‐ Measures
A1d ‐ Residential Home Energy Services ‐ RCS
A1e ‐ Residential Behavior/Feedback Program

A2 ‐ Residential Products
A2a ‐ Residential Heating & Cooling Equipment
A2b ‐ Residential Consumer Products
A2c ‐ Residential Lighting

B ‐ Low‐Income
B1 ‐ Low‐Income Whole House
B1a ‐ Low‐Income Single Family Retrofit
B1b ‐ Low‐Income Multi‐Family Retrofit

C ‐ Commercial & Industrial
C1 ‐ C&I New Construction
C1a ‐ C&I New Buildings & Major Renovations
C1b ‐ C&I Initial Purchase & End of Useful Life

C2 ‐ C&I Retrofit
C2a ‐ C&I Existing Building Retrofit
C2b ‐ C&I Small Business
C2c ‐ C&I Multifamily Retrofit
C2d ‐ C&I Upstream Lighting

Grand Total

A ‐ Residential
A1 ‐ Residential Whole House
A1a ‐ Residential New Construction
A1b ‐ Residential Multi‐Family Retrofit
A1c ‐ Residential Home Energy Services ‐ Measures
A1d ‐ Residential Home Energy Services ‐ RCS
A1e ‐ Residential Behavior/Feedback Program

A2 ‐ Residential Products
A2a ‐ Residential Heating & Cooling Equipment
A2b ‐ Residential Consumer Products
A2c ‐ Residential Lighting

B ‐ Low‐Income
B1 ‐ Low‐Income Whole House
B1a ‐ Low‐Income Single Family Retrofit
B1b ‐ Low‐Income Multi‐Family Retrofit

C ‐ Commercial & Industrial
C1 ‐ C&I New Construction
C1a ‐ C&I New Buildings & Major Renovations
C1b ‐ C&I Initial Purchase & End of Useful Life

C2 ‐ C&I Retrofit
C2a ‐ C&I Existing Building Retrofit
C2b ‐ C&I Small Business
C2c ‐ C&I Multifamily Retrofit
C2d ‐ C&I Upstream Lighting

Grand Total

Program

Program

Natural Gas Natural Gas DRIPE Total Gas Benefits Oil Propane Water
Total Other Resource 

Benefits
2,914,287$            125,830$                         3,040,116$                 14,387$               14,387$                          3,530,732$                    1,167,020$               4,697,753$                   2,879.88$          
2,148,308$             89,072$                            2,237,380$                 14,387$               14,387$                          2,728,498$                    980,885$                  3,709,383$                   7,685.91$          
356,191$                14,907$                            371,099$                    ‐$                     ‐$                                 404,583$                       161,097$                  565,680$                       13,486.11$        
63,463$                  2,621$                              66,084$                      3,592$                 3,592$                            70,358$                          31,330$                    101,688$                       2,814.32$          

1,728,653$             71,544$                            1,800,196$                 10,796$               10,796$                          2,253,557$                    788,458$                  3,042,015$                   7,511.86$          
‐$                        ‐$                                  ‐$                             ‐$                     ‐$                                 ‐$                                ‐$                           ‐$                              
‐$                        ‐$                                  ‐$                             ‐$                     ‐$                                 ‐$                                ‐$                           ‐$                              

765,979$                36,758$                            802,737$                    ‐$                     ‐$                                 802,235$                       186,135$                  988,369$                       921.05$              
765,979$                36,758$                            802,737$                    ‐$                     ‐$                                 802,235$                       186,135$                  988,369$                       921.05$              

‐$                             ‐$                                 ‐$                                ‐$                              
‐$                             ‐$                                 ‐$                                ‐$                              

643,561$                26,314$                            669,875$                    ‐$                     ‐$                                676,967$                       587,680$                  1,264,648$                   6,154.25$          
643,561$                26,314$                            669,875$                    ‐$                     ‐$                                 676,967$                       587,680$                  1,264,648$                   6,154.25$          
431,213$                17,839$                            449,052$                    ‐$                     ‐$                                 456,144$                       413,861$                  870,005$                       6,516.34$          
212,348$                8,475$                              220,823$                    ‐$                     ‐$                                 220,823$                       173,819$                  394,642$                       5,520.58$          

1,743,246$            109,400$                         1,852,646$                 45,761$               45,761$                          1,898,407$                    749,243$                  2,647,650$                   3,715.08$          
310,390$                18,221$                            328,611$                    15,575$               15,575$                          344,186$                       ‐$                           344,186$                       1,387.84$          
36,782$                  2,024$                              38,807$                      ‐$                     ‐$                                 38,807$                          ‐$                           38,807$                        

273,608$                16,196$                            289,804$                    15,575$               15,575$                          305,379$                       ‐$                           305,379$                       1,231.37$          
1,432,855$             91,180$                            1,524,035$                 30,186$               30,186$                          1,554,221$                    749,243$                  2,303,464$                   5,909.59$          
929,131$                60,748$                            989,879$                    ‐$                     ‐$                                 989,879$                       624,531$                  1,614,410$                   4,949.40$          
265,840$                16,557$                            282,396$                    30,186$               30,186$                          312,583$                       48,257$                    360,840$                       5,683.32$          
237,885$                13,875$                            251,760$                    ‐$                     ‐$                                 251,760$                       76,454$                    328,214$                       31,469.94$        

‐$                             ‐$                                 ‐$                                ‐$                              
5,301,093$            261,544$                         5,562,637$                 60,149$               60,149$                          6,106,107$                    2,503,943$               8,610,050$                   3,305.96$          

Natural Gas Natural Gas DRIPE Total Gas Benefits Oil Propane Water
Total Other Resource 

Benefits
10,139,669$          721,513$                         10,861,182$               ‐$                              ‐$                          45,126$               45,126$                          12,607,517$                  3,127,835$               15,735,352$                 3,324.77$          
8,136,762$             571,202$                          8,707,965$                 ‐$                              ‐$                          45,126$               45,126$                          10,308,463$                  2,771,109$               13,079,572$                 5,423$                
873,657$                55,926$                            929,583$                    ‐$                              ‐$                          ‐$                     ‐$                                 1,018,023$                    605,675$                  1,623,698$                   7,831$                
238,677$                20,927$                            259,604$                    ‐$                              ‐$                          12,572$               12,572$                          272,858$                       106,423$                  379,281$                       2,067$                

7,024,428$             494,350$                          7,518,778$                 ‐$                              ‐$                          32,554$               32,554$                          9,017,582$                    2,059,011$               11,076,594$                 11,133$              
‐$                        ‐$                                  ‐$                             ‐$                              ‐$                          ‐$                     ‐$                                 ‐$                                ‐$                           ‐$                               ‐$                    
‐$                        ‐$                                  ‐$                             ‐$                              ‐$                          ‐$                     ‐$                                 ‐$                                ‐$                           ‐$                              

2,002,906$             150,311$                          2,153,217$                 ‐$                              ‐$                          ‐$                     ‐$                                 2,299,055$                    356,726$                  2,655,780$                   1,216$                
2,002,906$             150,311$                          2,153,217$                 ‐$                              ‐$                          ‐$                     ‐$                                 2,299,055$                    356,726$                  2,655,780$                   1,216$                

‐$                        ‐$                                  ‐$                             ‐$                              ‐$                          ‐$                     ‐$                                 ‐$                                ‐$                           ‐$                              
‐$                        ‐$                                  ‐$                             ‐$                              ‐$                          ‐$                     ‐$                                 ‐$                                ‐$                           ‐$                              

1,710,683$            116,857$                         1,827,540$                 ‐$                              ‐$                          ‐$                     ‐$                                2,173,825$                    3,145,709$               5,319,534$                   6,394$                
1,710,683$             116,857$                          1,827,540$                 ‐$                              ‐$                          ‐$                     ‐$                                 2,173,825$                    3,145,709$               5,319,534$                   6,394$                
1,478,998$             107,054$                          1,586,052$                 ‐$                              ‐$                          ‐$                     ‐$                                 1,932,338$                    2,957,051$               4,889,389$                   6,852$                
231,685$                9,803$                              241,487$                    ‐$                              ‐$                          ‐$                     ‐$                                 241,487$                       188,658$                  430,146$                       4,164$                

4,279,182$            502,477$                         4,781,659$                 ‐$                              ‐$                          669,218$            669,218$                        5,450,877$                    2,085,740$               7,536,617$                   4,608$                
857,919$                72,306$                            930,226$                    ‐$                              ‐$                          15,575$               15,575$                          945,800$                       9,985$                      955,785$                       2,774$                
293,252$                24,628$                            317,880$                    ‐$                              ‐$                          ‐$                     ‐$                                 317,880$                       ‐$                           317,880$                       317,880$           
564,667$                47,678$                            612,345$                    ‐$                              ‐$                          15,575$               15,575$                          627,920$                       9,985$                      637,904$                       1,847$                

3,421,263$             430,170$                          3,851,433$                 ‐$                              ‐$                          653,644$             653,644$                        4,505,077$                    2,075,755$               6,580,832$                   5,350$                
2,286,060$             301,275$                          2,587,334$                 ‐$                              ‐$                          138,296$             138,296$                        2,725,630$                    1,791,763$               4,517,394$                   11,698$              
503,196$                66,408$                            569,603$                    ‐$                              ‐$                          479,353$             479,353$                        1,048,957$                    51,915$                    1,100,872$                   2,486$                
632,007$                62,488$                            694,495$                    ‐$                              ‐$                          35,995$               35,995$                          730,490$                       232,077$                  962,567$                       3,906$                

‐$                        ‐$                                  ‐$                             ‐$                              ‐$                          ‐$                     ‐$                                 ‐$                                ‐$                           ‐$                              
16,129,533$          1,340,847$                      17,470,380$               ‐$                              ‐$                          714,345$            714,345$                        20,232,219$                  8,359,284$               28,591,504$                 3,807$                

Non‐Electric, 
Non‐Resource 

Benefits
Total Benefits

Resource 
Benefits per 
Participant

Natural Gas Benefits Other Resource Benefits

2018 Planned Benefits
Non‐Electric Resource Benefits Total Resource 

Benefits 
(Electric + 

Non‐Electric)

Non‐Electric, 
Non‐Resource 

Benefits
Total Benefits

Resource 
Benefits per 
Participant

Natural Gas Benefits Other Resource Benefits

2016‐2018 Benefits
Non‐Electric Resource Benefits Total Resource 

Benefits 
(Electric + 

Non‐Electric)
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Cost‐Effectiveness, Plan Year Summary
2017 Planned vs. Evaluated
Liberty
June 8, 2018

Total Program Costs Performance Incentive Participant Costs
Total TRC Test 

Costs
A ‐ Residential 1.75 1,984,760                      4,622,384                 1,915,640                               49,248                               672,736                       2,637,623             
A1 ‐ Residential Whole House 2.12 1,912,848                       3,627,491                  1,344,203                               41,419                               329,021                       1,714,642             
A1a ‐ Residential New Construction 2.07 248,698                          481,962                     143,829                                  5,284                                  84,152                          233,264                 
A1b ‐ Residential Multi‐Family Retrofit 1.15 13,435                            102,074                     77,342                                     798                                     10,499                          88,639                   
A1c ‐ Residential Home Energy Services ‐ Measures 2.48 1,813,908                       3,043,455                  959,840                                  35,337                               234,370                       1,229,547             
A1d ‐ Residential Home Energy Services ‐ RCS 0.00 (163,192)                         ‐                              163,192                                  ‐                                      ‐                                163,192                 
A1e ‐ Residential Behavior/Feedback Program ‐                                   ‐                              ‐                                           ‐                                      ‐                                ‐                          

A2 ‐ Residential Products 1.16 138,522                          994,893                     504,827                                  7,829                                  343,715                       856,371                 
A2a ‐ Residential Heating & Cooling Equipment 1.16 138,522                          994,893                     504,827                                  7,829                                  343,715                       856,371                 
A2b ‐ Residential Consumer Products ‐                                   ‐                              ‐                                           ‐                                      ‐                                ‐                          
A2c ‐ Residential Lighting ‐                                   ‐                              ‐                                           ‐                                      ‐                                ‐                          

A3 ‐ Residential Hard‐to‐Measure 0.00 (66,610)                           ‐                              66,610                                     ‐                                      ‐                                66,610                   
B ‐ Low‐Income 1.43 382,078                          1,270,801                 876,661                                  12,063                               ‐                                888,724                
B1 ‐ Low‐Income Whole House 1.47 404,930                          1,270,801                  853,809                                  12,063                               ‐                                865,872                 
B1a ‐ Low‐Income Single Family Retrofit 1.47 280,425                          871,770                     583,050                                  8,295                                  ‐                                591,344                 
B1b ‐ Low‐Income Multi‐Family Retrofit 1.45 124,505                          399,032                     270,759                                  3,768                                  ‐                                274,527                 

B2 ‐ Low‐Income Hard‐to‐Measure 0.00 (22,852)                           ‐                              22,852                                     ‐                                      ‐                                22,852                   
C ‐ Commercial & Industrial 2.18 1,454,424                      2,683,625                 809,829                                  31,319                               388,052                       1,229,200             
C1 ‐ C&I New Construction 1.19 50,318                            316,044                     200,553                                  2,575                                  62,598                          265,725                 
C1a ‐ C&I New Buildings & Major Renovations 5.97 19,635                            23,583                       3,613                                       334                                     ‐                                3,947                     
C1b ‐ C&I Initial Purchase & End of Useful Life 1.12 30,683                            292,461                     196,940                                  2,240                                  62,598                          261,778                 

C2 ‐ C&I Retrofit 2.54 1,434,149                       2,367,581                  579,234                                  28,745                               325,454                       933,432                 
C2a ‐ C&I Existing Building Retrofit 3.13 1,122,064                       1,649,523                  295,004                                  21,124                               211,330                       527,458                 
C2b ‐ C&I Small Business 1.47 125,266                          390,514                     196,850                                  3,738                                  64,660                          265,248                 
C2c ‐ C&I Multifamily Retrofit 2.33 186,819                          327,545                     87,380                                     3,882                                  49,464                          140,726                 
C2d ‐ C&I Upstream Lighting ‐                                   ‐                              ‐                                           ‐                                      ‐                                ‐                          

C3 ‐ C&I Hard‐to‐Measure 0.00 (30,043)                           ‐                              30,043                                     ‐                                      ‐                                30,043                   
Grand Total 1.80 3,821,262                      8,576,810                 3,602,130                               92,630                               1,060,788                    4,755,548             

Total Program Costs Performance Incentive Participant Costs
Total TRC Test 

Costs
A ‐ Residential 1.47 1,543,423                      4,842,326                 2,335,195                               47,906                               915,803                       3,298,903             
A1 ‐ Residential Whole House 1.67 1,586,220                       3,942,881                  1,772,342                               41,771                               542,548                       2,356,661             
A1a ‐ Residential New Construction 1.54 148,349                          423,754                     186,381                                  4,050                                  84,975                          275,405                 
A1b ‐ Residential Multi‐Family Retrofit 0.74 (36,883)                           103,903                     136,086                                  698                                     4,002                            140,786                 
A1c ‐ Residential Home Energy Services ‐ Measures 2.05 1,745,810                       3,415,224                  1,178,820                               37,023                               453,571                       1,669,414             
A1d ‐ Residential Home Energy Services ‐ RCS 0.00 (271,056)                         ‐                              271,056                                  ‐                                      ‐                                271,056                 
A1e ‐ Residential Behavior/Feedback Program ‐                                   ‐                              ‐                                           ‐                                      ‐                                ‐                          

A2 ‐ Residential Products 1.01 5,646                               899,445                     514,409                                  6,135                                  373,255                       893,799                 
A2a ‐ Residential Heating & Cooling Equipment 1.01 5,646                               899,445                     514,409                                  6,135                                  373,255                       893,799                 
A2b ‐ Residential Consumer Products ‐                                   ‐                              ‐                                           ‐                                      ‐                                ‐                          
A2c ‐ Residential Lighting ‐                                   ‐                              ‐                                           ‐                                      ‐                                ‐                          

A3 ‐ Residential Hard‐to‐Measure 0.00 (48,444)                           ‐                              48,444                                     ‐                                      ‐                                48,444                   
B ‐ Low‐Income 2.38 1,090,579                      1,878,723                 766,091                                  22,053                               ‐                                788,144                
B1 ‐ Low‐Income Whole House 2.45 1,111,655                       1,878,723                  745,014                                  22,053                               ‐                                767,067                 
B1a ‐ Low‐Income Single Family Retrofit 2.75 1,172,477                       1,843,220                  648,928                                  21,815                               ‐                                670,743                 
B1b ‐ Low‐Income Multi‐Family Retrofit 0.37 (60,821)                           35,503                       96,086                                     238                                     ‐                                96,325                   

B2 ‐ Low‐Income Hard‐to‐Measure 0.00 (21,076)                           ‐                              21,076                                     ‐                                      ‐                                21,076                   
C ‐ Commercial & Industrial 2.08 1,370,448                      2,639,219                 886,750                                  29,635                               352,386                       1,268,772             
C1 ‐ C&I New Construction 1.75 230,858                          539,182                     238,040                                  5,489                                  64,796                          308,324                 
C1a ‐ C&I New Buildings & Major Renovations 3.88 200,759                          270,562                     30,093                                     3,430                                  36,280                          69,803                   
C1b ‐ C&I Initial Purchase & End of Useful Life 1.13 30,099                            268,621                     207,947                                  2,058                                  28,516                          238,522                 

C2 ‐ C&I Retrofit 2.27 1,175,284                       2,100,037                  613,016                                  24,147                               287,590                       924,753                 
C2a ‐ C&I Existing Building Retrofit 2.42 984,305                          1,675,933                  370,582                                  19,184                               301,862                       691,628                 
C2b ‐ C&I Small Business 3.01 262,884                          393,802                     140,430                                  4,759                                  (14,272)                        130,918                 
C2c ‐ C&I Multifamily Retrofit 0.30 (71,905)                           30,302                       102,004                                  204                                     ‐                                102,208                 
C2d ‐ C&I Upstream Lighting ‐                                   ‐                              ‐                                           ‐                                      ‐                                ‐                          

C3 ‐ C&I Hard‐to‐Measure 0.00 (35,694)                           ‐                              35,694                                     ‐                                      ‐                                35,694                   
Grand Total 1.75 4,004,450                      9,360,269                 3,988,036                               99,594                               1,268,189                    5,355,819             

Costs

2017 Evaluated Total Resource Cost Test (2016$)
Benefit‐Cost 

Ratio
Net Benefits

Total TRC Test 
Benefits

Costs
Program

2017 Planned Total Resource Cost Test (2016$)

Program
Benefit‐Cost 

Ratio
Net Benefits

Total TRC Test 
Benefits
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Cost‐Effectiveness, Plan Year Summary
2017 Planned vs. Evaluated
Liberty
June 8, 2018

Total Program Costs Performance Incentive Participant Costs
Total TRC Test 

Costs
A ‐ Residential ‐16% ‐22% 5% 22% ‐3% 36% 25%
A1 ‐ Residential Whole House ‐21% ‐17% 9% 32% 1% 65% 37%
A1a ‐ Residential New Construction ‐26% ‐40% ‐12% 30% ‐23% 1% 18%
A1b ‐ Residential Multi‐Family Retrofit ‐36% ‐375% 2% 76% ‐12% ‐62% 59%
A1c ‐ Residential Home Energy Services ‐ Measures ‐17% ‐4% 12% 23% 5% 94% 36%
A1d ‐ Residential Home Energy Services ‐ RCS 66% 66% 66%
A1e ‐ Residential Behavior/Feedback Program

A2 ‐ Residential Products ‐13% ‐96% ‐10% 2% ‐22% 9% 4%
A2a ‐ Residential Heating & Cooling Equipment ‐13% ‐96% ‐10% 2% ‐22% 9% 4%
A2b ‐ Residential Consumer Products
A2c ‐ Residential Lighting

A3 ‐ Residential Hard‐to‐Measure ‐27% ‐27% ‐27%
B ‐ Low‐Income 67% 185% 48% ‐13% 83% ‐11%
B1 ‐ Low‐Income Whole House 67% 175% 48% ‐13% 83% ‐11%
B1a ‐ Low‐Income Single Family Retrofit 86% 318% 111% 11% 163% 13%
B1b ‐ Low‐Income Multi‐Family Retrofit ‐75% ‐149% ‐91% ‐65% ‐94% ‐65%

B2 ‐ Low‐Income Hard‐to‐Measure ‐8% ‐8% ‐8%
C ‐ Commercial & Industrial ‐5% ‐6% ‐2% 9% ‐5% ‐9% 3%
C1 ‐ C&I New Construction 47% 359% 71% 19% 113% 4% 16%
C1a ‐ C&I New Buildings & Major Renovations ‐35% 922% 1047% 733% 927% 1668%
C1b ‐ C&I Initial Purchase & End of Useful Life 1% ‐2% ‐8% 6% ‐8% ‐54% ‐9%

C2 ‐ C&I Retrofit ‐10% ‐18% ‐11% 6% ‐16% ‐12% ‐1%
C2a ‐ C&I Existing Building Retrofit ‐23% ‐12% 2% 26% ‐9% 43% 31%
C2b ‐ C&I Small Business 104% 110% 1% ‐29% 27% ‐122% ‐51%
C2c ‐ C&I Multifamily Retrofit ‐87% ‐138% ‐91% 17% ‐95% ‐100% ‐27%
C2d ‐ C&I Upstream Lighting

C3 ‐ C&I Hard‐to‐Measure 19% 19% 19%
Grand Total ‐3% 5% 9% 11% 8% 20% 13%

Notes
• The Green Communities Act requires that energy efficiency programs be cost‐effective. G.L. c. 25, §§ 21(a), 21(b)(3). If a core initiative is not cost‐effective, the Program Administrator has provided an explanation in its report 
filing.
• The plan year variances provided above are intended to indicate the Program Administrator's performance in the plan year only. The variances used to determine significant variances are provided separately. The variances 
above and the significant variances use different calculations to determine variances on an annual basis and over the three‐year term, respectively.

Total TRC Test 
Benefits

Costs
Program

2017 Planned v. Evaluated Total Resource Cost Test (2016$) Variances (%)
Benefit‐Cost 

Ratio
Net Benefits

Liberty Utilities (New England Natural Gas Company) Corp. d/b/a Liberty Utilities 
2017 Energy Efficiency Plan Year Report 

D.P.U. 18-51 
Page 31 of 41



Cost‐Effectiveness, Three‐Year Total
2016‐2018 Total Resource Cost Test (2016$)
Liberty
June 8, 2018

Total Program Costs Performance Incentive Participant Costs
Total TRC Test 

Costs
A ‐ Residential 1.97 3,045,336  6,195,273                 2,257,152   64,342  828,443  3,149,937             
A1 ‐ Residential Whole House 2.38 3,147,119   5,427,308                  1,763,495  59,184  457,510  2,280,189             
A1a ‐ Residential New Construction 2.53 383,683  634,263  249,372  6,836   (5,628)   250,580                 
A1b ‐ Residential Multi‐Family Retrofit 1.06 10,091  173,690  159,071  1,241   3,287  163,599                 
A1c ‐ Residential Home Energy Services ‐ Measures 2.84 2,993,655  4,619,355                  1,114,741  51,107  459,852  1,625,700             
A1d ‐ Residential Home Energy Services ‐ RCS 0.00 (240,310)  ‐  240,310  ‐   ‐  240,310                 
A1e ‐ Residential Behavior/Feedback Program ‐  ‐  ‐ ‐  ‐  ‐  

A2 ‐ Residential Products 0.93 (57,586)  767,966  449,460  5,159   370,933  825,551                 
A2a ‐ Residential Heating & Cooling Equipment 0.93 (57,586)  767,966  449,460  5,159   370,933  825,551                 
A2b ‐ Residential Consumer Products ‐  ‐  ‐ ‐  ‐  ‐  
A2c ‐ Residential Lighting ‐  ‐  ‐ ‐  ‐  ‐  

A3 ‐ Residential Hard‐to‐Measure 0.00 (44,197)  ‐  44,197   ‐   ‐  44,197 
B ‐ Low‐Income 2.70 1,370,823  2,176,164                 780,925  24,417  ‐  805,341                
B1 ‐ Low‐Income Whole House 2.78 1,392,351   2,176,164                  759,397  24,417  ‐  783,814                 
B1a ‐ Low‐Income Single Family Retrofit 3.05 1,461,596   2,176,164                  690,151  24,417  ‐  714,568                 
B1b ‐ Low‐Income Multi‐Family Retrofit 0.00 (69,246)  ‐  69,246   ‐   ‐  69,246 

B2 ‐ Low‐Income Hard‐to‐Measure 0.00 (21,528)  ‐  21,528   ‐   ‐  21,528 
C ‐ Commercial & Industrial 2.14 1,196,989  2,249,748                 904,796  24,140  123,824  1,052,759             
C1 ‐ C&I New Construction 0.41 (105,032)  72,417  176,043  531  875   177,449                 
C1a ‐ C&I New Buildings & Major Renovations 4.63 6,673   8,512  1,737   102  ‐  1,839 
C1b ‐ C&I Initial Purchase & End of Useful Life 0.36 (111,705)  63,905  174,305  429  875   175,610                 

C2 ‐ C&I Retrofit 2.60 1,338,691   2,177,331                  692,082  23,609  122,949  838,640                 
C2a ‐ C&I Existing Building Retrofit 4.74 968,272  1,227,050                  172,638  14,724  71,415  258,777                 
C2b ‐ C&I Small Business 2.24 191,412  346,230  163,703  3,612   (12,497)  154,818                 
C2c ‐ C&I Multifamily Retrofit 1.42 179,007  604,051  355,742  5,273   64,030  425,044                 
C2d ‐ C&I Upstream Lighting ‐  ‐  ‐ ‐  ‐  ‐  

C3 ‐ C&I Hard‐to‐Measure 0.00 (36,671)  ‐  36,671   ‐   ‐  36,671 
Grand Total 2.12 5,613,148  10,621,186               3,942,872   112,899   952,267  5,008,037             

Total Program Costs Performance Incentive Participant Costs
Total TRC Test 

Costs
A ‐ Residential 1.47 1,543,423  4,842,326                 2,335,195   47,906  915,803  3,298,903             
A1 ‐ Residential Whole House 1.67 1,586,220   3,942,881                  1,772,342  41,771  542,548  2,356,661             
A1a ‐ Residential New Construction 1.54 148,349  423,754  186,381  4,050   84,975  275,405                 
A1b ‐ Residential Multi‐Family Retrofit 0.74 (36,883)  103,903  136,086  698  4,002  140,786                 
A1c ‐ Residential Home Energy Services ‐ Measures 2.05 1,745,810  3,415,224                  1,178,820  37,023  453,571  1,669,414             
A1d ‐ Residential Home Energy Services ‐ RCS 0.00 (271,056)  ‐  271,056  ‐   ‐  271,056                 
A1e ‐ Residential Behavior/Feedback Program ‐  ‐  ‐ ‐  ‐  ‐  

A2 ‐ Residential Products 1.01 5,646   899,445  514,409  6,135   373,255  893,799                 
A2a ‐ Residential Heating & Cooling Equipment 1.01 5,646   899,445  514,409  6,135   373,255  893,799                 
A2b ‐ Residential Consumer Products ‐  ‐  ‐ ‐  ‐  ‐  
A2c ‐ Residential Lighting ‐  ‐  ‐ ‐  ‐  ‐  

A3 ‐ Residential Hard‐to‐Measure 0.00 (48,444)  ‐  48,444   ‐   ‐  48,444 
B ‐ Low‐Income 2.38 1,090,579  1,878,723                 766,091  22,053  ‐  788,144                
B1 ‐ Low‐Income Whole House 2.45 1,111,655   1,878,723                  745,014  22,053  ‐  767,067                 
B1a ‐ Low‐Income Single Family Retrofit 2.75 1,172,477   1,843,220                  648,928  21,815  ‐  670,743                 
B1b ‐ Low‐Income Multi‐Family Retrofit 0.37 (60,821)  35,503  96,086   238  ‐  96,325 

B2 ‐ Low‐Income Hard‐to‐Measure 0.00 (21,076)  ‐  21,076   ‐   ‐  21,076 
C ‐ Commercial & Industrial 2.08 1,370,448  2,639,219                 886,750  29,635  352,386  1,268,772             
C1 ‐ C&I New Construction 1.75 230,858  539,182  238,040  5,489   64,796  308,324                 
C1a ‐ C&I New Buildings & Major Renovations 3.88 200,759  270,562  30,093   3,430   36,280  69,803 
C1b ‐ C&I Initial Purchase & End of Useful Life 1.13 30,099  268,621  207,947  2,058   28,516  238,522                 

C2 ‐ C&I Retrofit 2.27 1,175,284   2,100,037                  613,016  24,147  287,590  924,753                 
C2a ‐ C&I Existing Building Retrofit 2.42 984,305  1,675,933                  370,582  19,184  301,862  691,628                 
C2b ‐ C&I Small Business 3.01 262,884  393,802  140,430  4,759   (14,272)  130,918                 
C2c ‐ C&I Multifamily Retrofit 0.30 (71,905)  30,302  102,004  204  ‐  102,208                 
C2d ‐ C&I Upstream Lighting ‐  ‐  ‐ ‐  ‐  ‐  

C3 ‐ C&I Hard‐to‐Measure 0.00 (35,694)  ‐  35,694   ‐   ‐  35,694 
Grand Total 1.75 4,004,450  9,360,269                 3,988,036   99,594  1,268,189   5,355,819             

2017 Evaluated Total Resource Cost Test (2016$)

Program
Benefit‐Cost 

Ratio
Net Benefits

Total TRC Test 
Benefits

Costs

2016 Evaluated Total Resource Cost Test (2016$)

Program
Benefit‐Cost 

Ratio
Net Benefits

Total TRC Test 
Benefits

Costs
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Cost‐Effectiveness, Three‐Year Total
2016‐2018 Total Resource Cost Test (2016$)
Liberty
June 8, 2018

Total Program Costs Performance Incentive Participant Costs
Total TRC Test 

Costs
A ‐ Residential 1.81 2,109,054                      4,697,753                 1,881,746                               50,881                               656,072                       2,588,699             
A1 ‐ Residential Whole House 2.20 2,026,121                       3,709,383                  1,319,382                               43,009                               320,871                       1,683,262             
A1a ‐ Residential New Construction 2.45 334,593                          565,680                     142,447                                  6,574                                  82,067                          231,087                 
A1b ‐ Residential Multi‐Family Retrofit 1.16 14,007                            101,688                     76,641                                     801                                     10,239                          87,680                   
A1c ‐ Residential Home Energy Services ‐ Measures 2.52 1,836,670                       3,042,015                  941,145                                  35,634                               228,565                       1,205,345             
A1d ‐ Residential Home Energy Services ‐ RCS 0.00 (159,150)                         ‐                              159,150                                  ‐                                      ‐                                159,150                 
A1e ‐ Residential Behavior/Feedback Program ‐                                   ‐                              ‐                                           ‐                                      ‐                                ‐                          

A2 ‐ Residential Products 1.18 147,893                          988,369                     497,404                                  7,872                                  335,201                       840,476                 
A2a ‐ Residential Heating & Cooling Equipment 1.18 147,893                          988,369                     497,404                                  7,872                                  335,201                       840,476                 
A2b ‐ Residential Consumer Products ‐                                   ‐                              ‐                                           ‐                                      ‐                                ‐                          
A2c ‐ Residential Lighting ‐                                   ‐                              ‐                                           ‐                                      ‐                                ‐                          

A3 ‐ Residential Hard‐to‐Measure 0.00 (64,960)                           ‐                              64,960                                     ‐                                      ‐                                64,960                   
B ‐ Low‐Income 1.45 392,966                          1,264,648                 859,562                                  12,119                               ‐                                871,681                
B1 ‐ Low‐Income Whole House 1.49 415,252                          1,264,648                  837,277                                  12,119                               ‐                                849,396                 
B1a ‐ Low‐Income Single Family Retrofit 1.50 290,677                          870,005                     570,950                                  8,378                                  ‐                                579,328                 
B1b ‐ Low‐Income Multi‐Family Retrofit 1.46 124,574                          394,642                     266,326                                  3,741                                  ‐                                270,068                 

B2 ‐ Low‐Income Hard‐to‐Measure 0.00 (22,286)                           ‐                              22,286                                     ‐                                      ‐                                22,286                   
C ‐ Commercial & Industrial 1.99 1,318,401                      2,647,650                 808,907                                  29,848                               490,494                       1,329,249             
C1 ‐ C&I New Construction 1.22 63,106                            344,186                     207,604                                  2,877                                  70,598                          281,080                 
C1a ‐ C&I New Buildings & Major Renovations 9.33 34,647                            38,807                       3,590                                       570                                     ‐                                4,160                     
C1b ‐ C&I Initial Purchase & End of Useful Life 1.10 28,459                            305,379                     204,015                                  2,307                                  70,598                          276,920                 

C2 ‐ C&I Retrofit 2.26 1,284,593                       2,303,464                  572,005                                  26,970                               419,896                       1,018,871             
C2a ‐ C&I Existing Building Retrofit 2.66 1,007,276                       1,614,410                  295,442                                  19,852                               291,840                       607,135                 
C2b ‐ C&I Small Business 1.43 108,421                          360,840                     190,779                                  3,394                                  58,247                          252,419                 
C2c ‐ C&I Multifamily Retrofit 2.06 168,897                          328,214                     85,783                                     3,725                                  69,809                          159,317                 
C2d ‐ C&I Upstream Lighting ‐                                   ‐                              ‐                                           ‐                                      ‐                                ‐                          

C3 ‐ C&I Hard‐to‐Measure 0.00 (29,299)                           ‐                              29,299                                     ‐                                      ‐                                29,299                   
Grand Total 1.80 3,820,421                      8,610,050                 3,550,216                               92,847                               1,146,566                    4,789,629             

Total Program Costs Performance Incentive Participant Costs
Total TRC Test 

Costs
A ‐ Residential 1.74 6,697,813                      15,735,352               6,474,093                               163,129                             2,400,318                    9,037,539             
A1 ‐ Residential Whole House 2.07 6,759,460                       13,079,572               4,855,220                               143,963                             1,320,929                    6,320,112             
A1a ‐ Residential New Construction 2.14 866,625                          1,623,698                  578,200                                  17,460                               161,414                       757,073                 
A1b ‐ Residential Multi‐Family Retrofit 0.97 (12,785)                           379,281                     371,798                                  2,740                                  17,528                          392,065                 
A1c ‐ Residential Home Energy Services ‐ Measures 2.46 6,576,135                       11,076,594               3,234,707                               123,764                             1,141,988                    4,500,458             
A1d ‐ Residential Home Energy Services ‐ RCS 0.00 (670,516)                         ‐                              670,516                                  ‐                                      ‐                                670,516                 
A1e ‐ Residential Behavior/Feedback Program ‐                                   ‐                              ‐                                           ‐                                      ‐                                ‐                          

A2 ‐ Residential Products 1.04 95,954                            2,655,780                  1,461,273                               19,165                               1,079,389                    2,559,827             
A2a ‐ Residential Heating & Cooling Equipment 1.04 95,954                            2,655,780                  1,461,273                               19,165                               1,079,389                    2,559,827             
A2b ‐ Residential Consumer Products ‐                                   ‐                              ‐                                           ‐                                      ‐                                ‐                          
A2c ‐ Residential Lighting ‐                                   ‐                              ‐                                           ‐                                      ‐                                ‐                          

A3 ‐ Residential Hard‐to‐Measure 0.00 (157,601)                         ‐                              157,601                                  ‐                                      ‐                                157,601                 
B ‐ Low‐Income 2.16 2,854,368                      5,319,534                 2,406,577                               58,589                               ‐                                2,465,166             
B1 ‐ Low‐Income Whole House 2.22 2,919,258                       5,319,534                  2,341,688                               58,589                               ‐                                2,400,277             
B1a ‐ Low‐Income Single Family Retrofit 2.49 2,924,750                       4,889,389                  1,910,030                               54,609                               ‐                                1,964,639             
B1b ‐ Low‐Income Multi‐Family Retrofit 0.99 (5,492)                             430,146                     431,658                                  3,980                                  ‐                                435,638                 

B2 ‐ Low‐Income Hard‐to‐Measure 0.00 (64,889)                           ‐                              64,889                                     ‐                                      ‐                                64,889                   
C ‐ Commercial & Industrial 2.06 3,885,837                      7,536,617                 2,600,453                               83,623                               966,704                       3,650,780             
C1 ‐ C&I New Construction 1.25 188,932                          955,785                     621,687                                  8,897                                  136,270                       766,853                 
C1a ‐ C&I New Buildings & Major Renovations 4.19 242,079                          317,880                     35,419                                     4,102                                  36,280                          75,802                   
C1b ‐ C&I Initial Purchase & End of Useful Life 0.92 (53,147)                           637,904                     586,267                                  4,794                                  99,990                          691,051                 

C2 ‐ C&I Retrofit 2.37 3,798,569                       6,580,832                  1,877,103                               74,726                               830,434                       2,782,263             
C2a ‐ C&I Existing Building Retrofit 2.90 2,959,854                       4,517,394                  838,662                                  53,760                               665,118                       1,557,540             
C2b ‐ C&I Small Business 2.05 562,717                          1,100,872                  494,912                                  11,764                               31,478                          538,155                 
C2c ‐ C&I Multifamily Retrofit 1.40 275,999                          962,567                     543,529                                  9,201                                  133,838                       686,568                 
C2d ‐ C&I Upstream Lighting ‐                                   ‐                              ‐                                           ‐                                      ‐                                ‐                          

C3 ‐ C&I Hard‐to‐Measure 0.00 (101,664)                         ‐                              101,664                                  ‐                                      ‐                                101,664                 
Grand Total 1.89 13,438,019                    28,591,504               11,481,124                            305,340                             3,367,022                    15,153,485           

Notes
• The Green Communities Act requires that energy efficiency programs be cost‐effective. G.L. c. 25, §§ 21(a), 21(b)(3). If a core initiative is not cost‐effective, the Program Administrator has provided an explanation in its report 
filing.

2018 Planned Total Resource Cost Test (2016$)

Program
Benefit‐Cost 

Ratio
Net Benefits

Total TRC Test 
Benefits

Costs

2016‐2018 Total Resource Cost Test (2016$)

Program
Benefit‐Cost 

Ratio
Net Benefits

Total TRC Test 
Benefits

Costs
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Core Initiatives, Plan Year Summary
Residential Programs
Liberty
June 8, 2018

Metric Units Planned Preliminary Evaluated
Plan v 

Preliminary
Plan v 

Evaluated
Preliminary v 
Evaluated

Metric Units Planned Preliminary Evaluated
Plan v 

Preliminary
Plan v 

Evaluated
Preliminary v 
Evaluated

Annual Energy MWh 8                          22                        16                        171% 94% ‐28% Annual Energy MWh (0)                         14                        14                        ‐5346% ‐5346% 0%
Lifetime Energy MWh 203                      340                      156                      68% ‐23% ‐54% Lifetime Energy MWh (5)                         211                      211                      ‐4063% ‐4063% 0%
Annual Natural Gas Therms 13,430                22,233                12,948                66% ‐4% ‐41.8% Annual Natural Gas Therms 51,668                44,421                44,421                ‐14% ‐14% 0%
Lifetime Natural Gas Therms 310,432              500,861              276,912              61% ‐11% ‐44.7% Lifetime Natural Gas Therms 894,399              777,596              777,596              ‐13% ‐13% 0%
Total Benefits  2016$ 481,962              755,176              423,754              57% ‐12% ‐43.9% Total Benefits  2016$ 994,893              960,615              899,445              ‐3% ‐10% ‐6%
Total Program Costs nominal$ 147,482              191,115              191,115              30% 30% 0% Total Program Costs nominal$ 517,650              527,475              527,475              2% 2% 0%
Total Resource Costs 2016$ 233,264              275,405              275,405              18% 18% 0% Total Resource Costs 2016$ 856,371              893,799              893,799              4% 4% 0%
Benefit Cost Ratio B/C 2.07 2.74 1.54 33% ‐26% ‐44% Benefit Cost Ratio B/C 1.16 1.07 1.01 ‐7% ‐13% ‐6%

Metric Units Planned Preliminary Evaluated
Plan v 

Preliminary
Plan v 

Evaluated
Preliminary v 
Evaluated

Metric Units Planned Preliminary Evaluated
Plan v 

Preliminary
Plan v 

Evaluated
Preliminary v 
Evaluated

Annual Energy MWh 14                        ‐                       ‐                       ‐100% ‐100% Annual Energy MWh
Lifetime Energy MWh 304                      ‐                       ‐                       ‐100% ‐100% Lifetime Energy MWh
Annual Natural Gas Therms 3,412                   2,373                   3,409                   ‐30% 0% 44% Annual Natural Gas Therms ‐                       ‐                       ‐                      
Lifetime Natural Gas Therms 71,210                52,707                75,723                ‐26% 6% 44% Lifetime Natural Gas Therms
Total Benefits  2016$ 102,074              94,943                103,903              ‐7% 2% 9% Total Benefits  2016$ ‐                       ‐                       ‐                      
Total Program Costs nominal$ 79,306                139,542              139,542              76% 76% 0% Total Program Costs nominal$ ‐                       ‐                       ‐                      
Total Resource Costs 2016$ 88,639                140,786              140,786              59% 59% 0% Total Resource Costs 2016$ ‐                       ‐                       ‐                      
Benefit Cost Ratio B/C 1.15 0.67 0.74 ‐41% ‐36% 9% Benefit Cost Ratio B/C

Metric Units Planned Preliminary Evaluated
Plan v 

Preliminary
Plan v 

Evaluated
Preliminary v 
Evaluated

Metric Units Planned Preliminary Evaluated
Plan v 

Preliminary
Plan v 

Evaluated
Preliminary v 
Evaluated

Annual Energy MWh 65                        123                      124                      89% 90% 0% Annual Energy MWh
Lifetime Energy MWh 1,439                   1,744                   1,807                   21% 26% 4% Lifetime Energy MWh
Annual Natural Gas Therms 93,576                128,743              128,656              38% 37% 0% Annual Natural Gas Therms ‐                       ‐                       ‐                      
Lifetime Natural Gas Therms 1,943,240           2,515,023           2,513,280           29% 29% 0% Lifetime Natural Gas Therms
Total Benefits  2016$ 3,043,455           3,625,279           3,415,224           19% 12% ‐6% Total Benefits  2016$ ‐                       ‐                       ‐                      
Total Program Costs nominal$ 984,220              1,208,762           1,208,762           23% 23% 0% Total Program Costs nominal$ ‐                       ‐                       ‐                      
Total Resource Costs 2016$ 1,229,547           1,669,745           1,669,414           36% 36% 0% Total Resource Costs 2016$ ‐                       ‐                       ‐                      
Benefit Cost Ratio B/C 2.48 2.17 2.05 ‐12% ‐17% ‐6% Benefit Cost Ratio B/C

Metric Units Planned Preliminary Evaluated
Plan v 

Preliminary
Plan v 

Evaluated
Preliminary v 
Evaluated

Annual Energy MWh ‐                       ‐                       ‐                      
Lifetime Energy MWh ‐                       ‐                       ‐                      
Annual Natural Gas Therms ‐                       ‐                       ‐                      
Lifetime Natural Gas Therms ‐                       ‐                       ‐                      
Total Benefits  2016$ ‐                       ‐                       ‐                      
Total Program Costs nominal$ ‐                       ‐                       ‐                      
Total Resource Costs 2016$ ‐                       ‐                       ‐                      
Benefit Cost Ratio B/C

Notes
• The plan year variances provided above are intended to indicate the Program Administrator's performance in the plan year only. The variances used to determine significant variances are provided separately. The variances above and the significant variances use 
different calculations to determine variances on an annual basis and over the three‐year term, respectively.

A1e ‐ Residential Behavior/Feedback Program

A1 ‐ Residential Whole, 2017 Summary
A1a ‐ Residential New Construction

A1b ‐ Residential Multi‐Family Retrofit

A1c ‐ Residential Home Energy Services ‐ Measures

A2a ‐ Residential Heating & Cooling Equipment

A2b ‐ Residential Consumer Products

A2c ‐ Residential Lighting

A2 ‐ Residential Products, 2017 Summary
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Core Initiatives, Plan Year Summary
Low‐Income Programs
Liberty
June 8, 2018

Metric Units Planned Preliminary Evaluated
Plan v 

Preliminary
Plan v 

Evaluated
Preliminary v 
Evaluated

Annual Energy MWh 4                          26                        26                        500% 500% 0%
Lifetime Energy MWh 77                        512                      512                      561% 561% 0%
Annual Natural Gas Therms 23,175                27,664                27,664                19% 19% 0%
Lifetime Natural Gas Therms 486,400              547,472              547,472              13% 13% 0%
Total Benefits  2016$ 871,770              1,139,325           1,843,220           31% 111% 62%
Total Program Costs nominal$ 597,859              665,411              665,411              11% 11% 0%
Total Resource Costs 2016$ 591,344              670,743              670,743              13% 13% 0%
Benefit Cost Ratio B/C 1.47 1.70 2.75 15% 86% 62%

Metric Units Planned Preliminary Evaluated
Plan v 

Preliminary
Plan v 

Evaluated
Preliminary v 
Evaluated

Annual Energy MWh ‐                       ‐                       ‐                      
Lifetime Energy MWh ‐                       ‐                       ‐                      
Annual Natural Gas Therms 10,645                1,305                   1,275                   ‐88% ‐88% ‐2%
Lifetime Natural Gas Therms 238,536              23,319                22,750                ‐90% ‐90% ‐2%
Total Benefits  2016$ 399,032              37,223                35,503                ‐91% ‐91% ‐5%
Total Program Costs nominal$ 277,637              98,527                98,527                ‐65% ‐65% 0%
Total Resource Costs 2016$ 274,527              96,325                96,325                ‐65% ‐65% 0%
Benefit Cost Ratio B/C 1.45 0.39 0.37 ‐73% ‐75% ‐5%

Notes
• The plan year variances provided above are intended to indicate the Program Administrator's performance in the plan year only. 
The variances used to determine significant variances are provided separately. The variances above and the significant variances 
use different calculations to determine variances on an annual basis and over the three‐year term, respectively.

B1a ‐ Low‐Income Single Family Retrofit

B1b ‐ Low‐Income Multi‐Family Retrofit

B1 ‐ Low‐Income Whole House, 2017 Summary
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Core Initiatives, Plan Year Summary
C&I Programs
Liberty
June 8, 2018

Metric Units Planned Preliminary Evaluated
Plan v 

Preliminary
Plan v 

Evaluated
Preliminary v 
Evaluated

Metric Units Planned Preliminary Evaluated
Plan v 

Preliminary
Plan v 

Evaluated
Preliminary v 
Evaluated

Annual Energy MWh ‐  ‐  ‐  Annual Energy MWh ‐  ‐  ‐ 
Lifetime Energy MWh ‐  ‐  ‐  Lifetime Energy MWh ‐  ‐  ‐ 
Annual Natural Gas Therms 1,413   20,998                20,998                1386% 1386% 0% Annual Natural Gas Therms 86,667                119,517              119,006              38% 37% 0%
Lifetime Natural Gas Therms 28,260                320,801              320,801              1035% 1035% 0% Lifetime Natural Gas Therms 1,193,838           1,148,783           1,145,721           ‐4% ‐4% 0%
Total Benefits  2016$ 23,583                270,562              270,562              1047% 1047% 0% Total Benefits  2016$ 1,649,523           1,681,088           1,675,933           2% 2% 0%
Total Program Costs nominal$ 3,705   30,857                30,857                733% 733% 0% Total Program Costs nominal$ 302,497              379,995              379,995              26% 26% 0%
Total Resource Costs 2016$ 3,947   69,803                69,803                1668% 1668% 0% Total Resource Costs 2016$ 527,458              691,628              691,628              31% 31% 0%
Benefit Cost Ratio B/C 5.97 3.88 3.88 ‐35% ‐35% 0% Benefit Cost Ratio B/C 3.13 2.43 2.42 ‐22% ‐23% 0%

Metric Units Planned Preliminary Evaluated
Plan v 

Preliminary
Plan v 

Evaluated
Preliminary v 
Evaluated

Metric Units Planned Preliminary Evaluated
Plan v 

Preliminary
Plan v 

Evaluated
Preliminary v 
Evaluated

Annual Energy MWh ‐  ‐  ‐  Annual Energy MWh ‐  ‐  ‐ 
Lifetime Energy MWh ‐  ‐  ‐  Lifetime Energy MWh ‐  ‐  ‐ 
Annual Natural Gas Therms 18,794                23,779                22,053                27% 17% ‐7% Annual Natural Gas Therms 26,550                16,283                16,283                ‐39% ‐39% 0%
Lifetime Natural Gas Therms 334,367              385,485              342,601              15% 2% ‐11% Lifetime Natural Gas Therms 370,553              146,283              146,283              ‐61% ‐61% 0%
Total Benefits  2016$ 292,461              306,100              268,621              5% ‐8% ‐12% Total Benefits  2016$ 390,514              393,802              393,802              1% 1% 0%
Total Program Costs nominal$ 201,942              213,229              213,229              6% 6% 0% Total Program Costs nominal$ 201,850              143,997              143,997              ‐29% ‐29% 0%
Total Resource Costs 2016$ 261,778              238,522              238,522              ‐9% ‐9% 0% Total Resource Costs 2016$ 265,248              130,918              130,918              ‐51% ‐51% 0%
Benefit Cost Ratio B/C 1.12 1.28 1.13 15% 1% ‐12% Benefit Cost Ratio B/C 1.47 3.01 3.01 104% 104% 0%

Notes

Metric Units Planned Preliminary Evaluated
Plan v 

Preliminary
Plan v 

Evaluated
Preliminary v 
Evaluated

Annual Energy MWh ‐  ‐  ‐ 
Lifetime Energy MWh ‐  ‐  ‐ 
Annual Natural Gas Therms 20,026                1,375   1,375   ‐93% ‐93% 0%
Lifetime Natural Gas Therms 300,397              32,128                32,128                ‐89% ‐89% 0%
Total Benefits  2016$ 327,545              30,833                30,302                ‐91% ‐91% ‐2%
Total Program Costs nominal$ 89,599                104,595              104,595              17% 17% 0%
Total Resource Costs 2016$ 140,726              102,208              102,208              ‐27% ‐27% 0%
Benefit Cost Ratio B/C 2.33 0.30 0.30 ‐87% ‐87% ‐2%

Metric Units Planned Preliminary Evaluated
Plan v 

Preliminary
Plan v 

Evaluated
Preliminary v 
Evaluated

Annual Energy MWh
Lifetime Energy MWh
Annual Natural Gas Therms ‐  ‐  ‐ 
Lifetime Natural Gas Therms
Total Benefits  2016$ ‐  ‐  ‐ 
Total Program Costs nominal$ ‐  ‐  ‐ 
Total Resource Costs 2016$ ‐  ‐  ‐ 
Benefit Cost Ratio B/C

C2 ‐ C&I Retrofit, 2017 Summary
C1a ‐ C&I New Buildings & Major Renovations

• The plan year variances provided above are intended to indicate the Program Administrator's performance in the plan year only.
The variances used to determine significant variances are provided separately. The variances above and the significant variances 
use different calculations to determine variances on an annual basis and over the three‐year term, respectively.

C2a ‐ C&I Existing Building Retrofit

C2b ‐ C&I Small Business

C2c ‐ C&I Multifamily Retrofit

C2d ‐ C&I Upstream Lighting

C1b ‐ C&I Initial Purchase & End of Useful Life

C1 ‐ C&I New Construction, 2017 Summary
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Core Initiatives, Three‐Year Total
Residential Programs
Liberty
June 8, 2018

Metric Units 2016 Evaluated 2017 Evaluated 2018 Planned 2016‐2018 Total Metric Units 2016 Evaluated 2017 Evaluated 2018 Planned 2016‐2018 Total

Annual Energy MWh 6                          16                        8                          30                        Annual Energy MWh (0)                         14                        (0)                         13                       
Lifetime Energy MWh 149                      156                      203                      508                      Lifetime Energy MWh (8)                         211                      (5)                         198                     
Annual Natural Gas Therms 15,304                12,948                18,083                46,335                Annual Natural Gas Therms 40,882                44,421                51,668                136,971             
Lifetime Natural Gas Therms 328,677              276,912              403,492              1,009,081           Lifetime Natural Gas Therms 711,100              777,596              894,399              2,383,094          
Total Benefits  2016$ 634,263              423,754              565,680              1,623,698           Total Benefits  2016$ 767,966              899,445              988,369              2,655,780          
Total Program Costs nominal$ 249,372              191,115              149,775              590,262              Total Program Costs nominal$ 449,460              527,475              522,993              1,499,928          
Total Resource Costs 2016$ 250,580              275,405              231,087              757,073              Total Resource Costs 2016$ 825,551              893,799              840,476              2,559,827          
Benefit Cost Ratio B/C 2.53 1.54 2.45 2.14 Benefit Cost Ratio B/C 0.93 1.01 1.18 1.04

Metric Units 2016 Evaluated 2017 Evaluated 2018 Planned 2016‐2018 Total Metric Units 2016 Evaluated 2017 Evaluated 2018 Planned 2016‐2018 Total

Annual Energy MWh ‐                       ‐                       2                          2                          Annual Energy MWh ‐                      
Lifetime Energy MWh ‐                       ‐                       6                          6                          Lifetime Energy MWh ‐                      
Annual Natural Gas Therms 9,406                   3,409                   3,412                   16,226                Annual Natural Gas Therms ‐                       ‐                       ‐                       ‐                      
Lifetime Natural Gas Therms 132,125              75,723                71,210                279,058              Lifetime Natural Gas Therms ‐                      
Total Benefits  2016$ 173,690              103,903              101,688              379,281              Total Benefits  2016$ ‐                       ‐                       ‐                       ‐                      
Total Program Costs nominal$ 159,071              139,542              80,583                379,197              Total Program Costs nominal$ ‐                       ‐                       ‐                       ‐                      
Total Resource Costs 2016$ 163,599              140,786              87,680                392,065              Total Resource Costs 2016$ ‐                       ‐                       ‐                       ‐                      
Benefit Cost Ratio B/C 1.06 0.74 1.16 0.97 Benefit Cost Ratio B/C

Metric Units 2016 Evaluated 2017 Evaluated 2018 Planned 2016‐2018 Total Metric Units 2016 Evaluated 2017 Evaluated 2018 Planned 2016‐2018 Total

Annual Energy MWh 94                        124                      65                        282                      Annual Energy MWh ‐                      
Lifetime Energy MWh 1,726                   1,807                   1,435                   4,967                   Lifetime Energy MWh ‐                      
Annual Natural Gas Therms 169,194              128,656              93,576                391,425              Annual Natural Gas Therms ‐                       ‐                       ‐                       ‐                      
Lifetime Natural Gas Therms 3,612,434           2,513,280           1,943,240           8,068,953           Lifetime Natural Gas Therms ‐                      
Total Benefits  2016$ 4,619,355           3,415,224           3,042,015           11,076,594        Total Benefits  2016$ ‐                       ‐                       ‐                       ‐                      
Total Program Costs nominal$ 1,114,741           1,208,762           989,563              3,313,066           Total Program Costs nominal$ ‐                       ‐                       ‐                       ‐                      
Total Resource Costs 2016$ 1,625,700           1,669,414           1,205,345           4,500,458           Total Resource Costs 2016$ ‐                       ‐                       ‐                       ‐                      
Benefit Cost Ratio B/C 2.84 2.05 2.52 2.46 Benefit Cost Ratio B/C

Metric Units 2016 Evaluated 2017 Evaluated 2018 Planned 2016‐2018 Total

Annual Energy MWh ‐                       ‐                       ‐                       ‐                      
Lifetime Energy MWh ‐                       ‐                       ‐                       ‐                      
Annual Natural Gas Therms ‐                       ‐                       ‐                       ‐                      
Lifetime Natural Gas Therms ‐                       ‐                       ‐                       ‐                      
Total Benefits  2016$ ‐                       ‐                       ‐                       ‐                      
Total Program Costs nominal$ ‐                       ‐                       ‐                       ‐                      
Total Resource Costs 2016$ ‐                       ‐                       ‐                       ‐                      

Benefit Cost Ratio B/C

A2 ‐ Residential Products, 2016‐2018 Summary
A2a ‐ Residential Heating & Cooling Equipment

A2b ‐ Residential Consumer Products

A2c ‐ Residential Lighting

A1b ‐ Residential Multi‐Family Retrofit

A1c ‐ Residential Home Energy Services ‐ Measures

A1e ‐ Residential Behavior/Feedback Program

A1 ‐ Residential Whole, 2016‐2018 Summary
A1a ‐ Residential New Construction
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Core Initiatives, Three‐Year Total
Low‐Income Programs
Liberty
June 8, 2018

Metric Units 2016 Evaluated 2017 Evaluated 2018 Planned 2016‐2018 Total

Annual Energy MWh 24                        26                        4                          54                       
Lifetime Energy MWh 470                      512                      77                        1,059                  
Annual Natural Gas Therms 36,427                27,664                23,175                87,266               
Lifetime Natural Gas Therms 681,350              547,472              486,400              1,715,222          
Total Benefits  2016$ 2,176,164           1,843,220           870,005              4,889,389          
Total Program Costs nominal$ 690,151              665,411              600,323              1,955,885          
Total Resource Costs 2016$ 714,568              670,743              579,328              1,964,639          
Benefit Cost Ratio B/C 3.05 2.75 1.50 2.49

Metric Units 2016 Evaluated 2017 Evaluated 2018 Planned 2016‐2018 Total

Annual Energy MWh ‐                       ‐                       ‐                       ‐                      
Lifetime Energy MWh ‐                       ‐                       ‐                       ‐                      
Annual Natural Gas Therms ‐                       1,275                   10,599                11,873               
Lifetime Natural Gas Therms ‐                       22,750                237,840              260,590             
Total Benefits  2016$ ‐                       35,503                394,642              430,146             
Total Program Costs nominal$ 69,246                98,527                280,028              447,800             
Total Resource Costs 2016$ 69,246                96,325                270,068              435,638             
Benefit Cost Ratio B/C 0.00 0.37 1.46 0.99

B1 ‐ Low‐Income Whole House, 2016‐2018 Summary
B1a ‐ Low‐Income Single Family Retrofit

B1b ‐ Low‐Income Multi‐Family Retrofit
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Core Initiatives, Three‐Year Total
C&I Programs
Liberty
June 8, 2018

Metric Units 2016 Evaluated 2017 Evaluated 2018 Planned 2016‐2018 Total Metric Units 2016 Evaluated 2017 Evaluated 2018 Planned 2016‐2018 Total

Annual Energy MWh ‐                       ‐                       ‐                       ‐                       Annual Energy MWh ‐                       ‐                       ‐                       ‐                      
Lifetime Energy MWh ‐                       ‐                       ‐                       ‐                       Lifetime Energy MWh ‐                       ‐                       ‐                       ‐                      
Annual Natural Gas Therms 502                      20,998                2,337                   23,837                Annual Natural Gas Therms 94,441                119,006              87,806                301,253             
Lifetime Natural Gas Therms 10,040                320,801              46,740                377,581              Lifetime Natural Gas Therms 668,445              1,145,721           1,210,918           3,025,083          
Total Benefits  2016$ 8,512                   270,562              38,807                317,880              Total Benefits  2016$ 1,227,050           1,675,933           1,614,410           4,517,394          
Total Program Costs nominal$ 1,737                   30,857                3,774                   36,368                Total Program Costs nominal$ 172,638              379,995              310,641              863,274             
Total Resource Costs 2016$ 1,839                   69,803                4,160                   75,802                Total Resource Costs 2016$ 258,777              691,628              607,135              1,557,540          
Benefit Cost Ratio B/C 4.63 3.88 9.33 4.19 Benefit Cost Ratio B/C 4.74 2.42 2.66 2.90

Metric Units 2016 Evaluated 2017 Evaluated 2018 Planned 2016‐2018 Total Metric Units 2016 Evaluated 2017 Evaluated 2018 Planned 2016‐2018 Total

Annual Energy MWh ‐                       ‐                       ‐                       ‐                       Annual Energy MWh ‐                       ‐                       ‐                       ‐                      
Lifetime Energy MWh ‐                       ‐                       ‐                       ‐                       Lifetime Energy MWh ‐                       ‐                       ‐                       ‐                      
Annual Natural Gas Therms 3,852                   22,053                20,053                45,958                Annual Natural Gas Therms 22,811                16,283                24,547                63,641               
Lifetime Natural Gas Therms 65,577                342,601              354,151              762,329              Lifetime Natural Gas Therms 204,609              146,283              340,514              691,406             
Total Benefits  2016$ 63,905                268,621              305,379              637,904              Total Benefits  2016$ 346,230              393,802              360,840              1,100,872          
Total Program Costs nominal$ 174,305              213,229              214,510              602,045              Total Program Costs nominal$ 163,703              143,997              200,594              508,294             
Total Resource Costs 2016$ 175,610              238,522              276,920              691,051              Total Resource Costs 2016$ 154,818              130,918              252,419              538,155             
Benefit Cost Ratio B/C 0.36 1.13 1.10 0.92 Benefit Cost Ratio B/C 2.24 3.01 1.43 2.05

Metric Units 2016 Evaluated 2017 Evaluated 2018 Planned 2016‐2018 Total

Annual Energy MWh ‐                       ‐                       ‐                       ‐                      
Lifetime Energy MWh ‐                       ‐                       ‐                       ‐                      
Annual Natural Gas Therms 28,209                1,375                   20,026                49,611               
Lifetime Natural Gas Therms 475,805              32,128                300,397              808,329             
Total Benefits  2016$ 604,051              30,302                328,214              962,567             
Total Program Costs nominal$ 355,742              104,595              90,197                550,533             
Total Resource Costs 2016$ 425,044              102,208              159,317              686,568             
Benefit Cost Ratio B/C 1.42 0.30 2.06 1.40

Metric Units 2016 Evaluated 2017 Evaluated 2018 Planned 2016‐2018 Total

Annual Energy MWh ‐                      
Lifetime Energy MWh ‐                      
Annual Natural Gas Therms ‐                       ‐                       ‐                       ‐                      
Lifetime Natural Gas Therms ‐                      
Total Benefits  2016$ ‐                       ‐                       ‐                       ‐                      
Total Program Costs nominal$ ‐                       ‐                       ‐                       ‐                      
Total Resource Costs 2016$ ‐                       ‐                       ‐                       ‐                      

Benefit Cost Ratio B/C

C2c ‐ C&I Multifamily Retrofit

C2d ‐ C&I Upstream Lighting

C1 ‐ C&I New Construction, 2016‐2018 Summary
C1a ‐ C&I New Buildings & Major Renovations

C1b ‐ C&I Initial Purchase & End of Useful Life

C2 ‐ C&I Retrofit, 2016‐2018 Summary
C2a ‐ C&I Existing Building Retrofit

C2b ‐ C&I Small Business
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Greenhouse Gas Reductions, Plan Year Summary
GHG reductions are provided for information purposes only. They are not included in the TRC test.
Liberty
June 8, 2018

Electric Energy Natural Gas Oil  NOX SO2
(MWh) (Therms) (MMBTU) Electric Energy Electric Energy Electric Energy Natural Gas Oil

A ‐ Residential 79                           163,678                 0.000185578      0.000090138      0.396076             0.005850       0.080693     0.0                       0.0                       989                     
B ‐ Low‐Income 4                              33,820                    0.000185578      0.000090138      0.396076             0.005850       0.080693     0.0                       0.0                       200                     
C ‐ Commercial & Industrial ‐                          187,776                 0.000185578      0.000090138      0.396076             0.005850       0.080693     ‐                       ‐                       1,098                 
Grand Total 84                           385,274                 0.000185578      0.000090138      0.396076             0.005850       0.080693    0.0                       0.0                       2,287                 

Electric Energy Natural Gas Oil  NOX SO2
(MWh) (Therms) (MMBTU) Electric Energy Electric Energy Electric Energy Natural Gas Oil

A ‐ Residential 166                         181,000                 0.000185578      0.000090138      0.396076             0.005850       0.080693     0.0                       0.0                       1,124                 
B ‐ Low‐Income 26                           28,939                    0.000185578      0.000090138      0.396076             0.005850       0.080693     0.0                       0.0                       180                     
C ‐ Commercial & Industrial ‐                          200,120                 0.000185578      0.000090138      0.396076             0.005850       0.080693     ‐                       ‐                       1,171                 
Grand Total 191                         410,059                 0.000185578      0.000090138      0.396076             0.005850       0.080693    0.0                       0.0                       2,475                 

Electric Energy Natural Gas Oil  NOX SO2
(MWh) (Therms) (MMBTU) Electric Energy Electric Energy Electric Energy Natural Gas Oil

A ‐ Residential 109% 11% 0% 0% 0% 0% 0% 109% 109% 14%
B ‐ Low‐Income 500% ‐14% 0% 0% 0% 0% 0% 500% 500% ‐10%
C ‐ Commercial & Industrial 7% 0% 0% 0% 0% 0% 7%
Grand Total 129% 6% 0% 0% 0% 0% 0% 129% 129% 8%

Notes
• The GHG factors have been updated since the 2016‐2018 Plan in coordination with the Department of Environmental Protection to reflect the most up to date information available

2017 Planned v. Evaluated Greenhouse Gas Reductions Variances (%)

Sector
Adjusted Gross Annual Savings GHG Factors Annual Emissions Reductions (Short Tons)

CO2
NOX SO2 CO2

2017 Evaluated Greenhouse Gas Reductions

Sector
Adjusted Gross Annual Savings GHG Factors Annual Emissions Reductions (Short Tons)

CO2
NOX SO2 CO2

2017 Planned Greenhouse Gas Reductions

Sector
Adjusted Gross Annual Savings GHG Factors Annual Emissions Reductions (Short Tons)

CO2
NOX SO2 CO2
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Greenhouse Gas Reductions, Three‐Year Total
GHG reductions are provided for information purposes only. They are not included in the TRC test.
Liberty
June 8, 2018

Electric Energy Natural Gas Oil  NOX SO2
(MWh) (Therms) (MMBTU) Electric Energy Electric Energy Electric Energy Natural Gas Oil

A ‐ Residential 93  216,611                 0.000185578      0.000090138      0.396076             0.005850       0.080693     0.0  0.0  1,304                 
B ‐ Low‐Income 24  36,427   0.000185578      0.000090138      0.396076             0.005850       0.080693     0.0  0.0  222  
C ‐ Commercial & Industrial ‐  152,263                 0.000185578      0.000090138      0.396076             0.005850       0.080693     ‐   ‐   891  
Grand Total 116  405,301                 0.000185578      0.000090138      0.396076             0.005850       0.080693    0.0   0.0   2,417                 

Electric Energy Natural Gas Oil  NOX SO2
(MWh) (Therms) (MMBTU) Electric Energy Electric Energy Electric Energy Natural Gas Oil

A ‐ Residential 166  181,000                 0.000185578      0.000090138      0.396076             0.005850       0.080693     0.0  0.0  1,124                 
B ‐ Low‐Income 26  28,939   0.000185578      0.000090138      0.396076             0.005850       0.080693     0.0  0.0  180  
C ‐ Commercial & Industrial ‐  200,120                 0.000185578      0.000090138      0.396076             0.005850       0.080693     ‐   ‐   1,171                 
Grand Total 191  410,059                 0.000185578      0.000090138      0.396076             0.005850       0.080693    0.0   0.0   2,475                 

Electric Energy Natural Gas Oil  NOX SO2
(MWh) (Therms) (MMBTU) Electric Energy Electric Energy Electric Energy Natural Gas Oil

A ‐ Residential 64  168,331                 0.000185578      0.000090138      0.396076             0.005850       0.080693     0.0  0.0  1,010                 
B ‐ Low‐Income 4   33,774   0.000185578      0.000090138      0.396076             0.005850       0.080693     0.0  0.0  199  
C ‐ Commercial & Industrial ‐  189,432                 0.000185578      0.000090138      0.396076             0.005850       0.080693     ‐   ‐   1,108                 
Grand Total 68  391,536                 0.000185578      0.000090138      0.396076             0.005850       0.080693    0.0   0.0   2,318                 

Electric Energy Natural Gas Oil  NOX SO2
(MWh) (Therms) (MMBTU) Electric Energy Electric Energy Electric Energy Natural Gas Oil

A ‐ Residential 322  565,942  ‐    0.000185578      0.000090138      0.396076             0.005850       0.080693     0  0             3,438 
B ‐ Low‐Income 54  99,139   ‐  0.000185578      0.000090138      0.396076             0.005850       0.080693     0  0  601  
C ‐ Commercial & Industrial ‐  541,815                 ‐  0.000185578      0.000090138      0.396076             0.005850       0.080693     ‐   ‐   3,170                 
Grand Total 376  1,206,896              ‐  0.000185578      0.000090138      0.396076             0.005850       0.080693    0  0  7,209                 

Notes
• The GHG factors have been updated since the 2016‐2018 Plan in coordination with the Department of Environmental Protection to reflect the most up to date information available

2018 Planned Greenhouse Gas Reductions

Sector
Adjusted Gross Annual Savings GHG Factors Annual Emissions Reductions (Short Tons)

CO2
NOX SO2 CO2

2016‐2018 Greenhouse Gas Reductions

Sector
Adjusted Gross Annual Savings GHG Factors Annual Emissions Reductions (Short Tons)

CO2
NOX SO2 CO2

2017 Evaluated Greenhouse Gas Reductions

Sector
Adjusted Gross Annual Savings GHG Factors Annual Emissions Reductions (Short Tons)

CO2
NOX SO2 CO2

2016 Evaluated Greenhouse Gas Reductions

Sector
Adjusted Gross Annual Savings GHG Factors Annual Emissions Reductions (Short Tons)

CO2
NOX SO2 CO2
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APPENDIX 1 

 
Significant Core Initiative Variances & Cost-Effectiveness 

 
Program Administrator-Specific Narrative Explanations for Liberty Utilities (New England Gas 
Company Corp.) d/b/a Liberty Utilities (“Liberty Utilities” or the “Company”) are as follows. 

 
I. RESIDENTIAL PROGRAMS 

A. RESIDENTIAL WHOLE HOUSE 

The actual 2017 benefit-cost ratio for the Residential Whole House program is 1.67.  The 
projected benefit-cost ratio for the 2016-2018 plan term is 2.07 after accounting for actual 
results from 2016 and 2017. 

 
1. Residential New Construction  

a. Significant Variances 1 
 

Planned and Actual Budget – The primary reason for the variance between planned 
and actual budget (45.8 percent higher than planned) was due to higher than planned 
initiative participation (46.7 percent more than planned).  This is likely due to an 
increase in the residential new construction market as a result of economic factors, as 
well as continued promotion of offerings through statewide collaborative working 
group(s). 
 
Preliminary and Evaluated Total Resource Benefits – A significant variance exists 
between preliminary and evaluated total resource benefits for the Residential New 
Construction core initiative (46.5 percent less than preliminary).  The decrease in 
benefits is due to the 2015-2016 Massachusetts Single-Family Code Compliance 
Baseline Study.  The evaluation study updated the User Defined Reference Home 
(“UDRH”), last updated in 2011. The study found significant increases in energy 
efficiency for several measures in non-participating homes, including insulation, air 
infiltration, heating, and water heating equipment.  Additionally, a decrease in non-
energy benefits occurred in 2017 as a result of two recently completed evaluation 
studies.  These factors combined to decrease total claimable benefits by 46.5 percent 
between preliminary and evaluated results.   

                                                 
1  Plan-year core initiative significant variances are defined in the D.P.U. 11-120, Phase II Plan-Year Report 

Template as: (1) variances between planned and actual core initiative budget of 15 percent or greater; (2) 
variances between planned and preliminary core initiative total lifetime savings showing a decrease of 15 
percent or greater; (3) variances between planned and preliminary core initiative total benefits showing a 
decrease of 15 percent or greater; and (4) variances between preliminary and evaluated core initiative total 
resource benefits showing a decrease of 15 percent or greater. 
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b. Program Cost-Effectiveness 
 
The actual 2017 benefit-cost ratio for the Residential New Construction core initiative 
is 1.54. The projected benefit-cost ratio for the 2016-2018 plan term is 2.14 after 
accounting for actual results from 2016 and 2017. 
 

2. Residential Multi-Family 

a. Significant Variances   
 
Planned and Actual Budget - The primary reason for the variance between planned 
and actual budget (78.4 percent higher than planned) was due to higher than planned 
participation (28.0 percent more than planned), higher than planned spending on 
participant incentives (111.5 percent, or $27,045, more than planned), and higher than 
planned spending on Evaluation and Measurement and Verification (“EM&V”) 
(187.3 percent, or $22,255, more than planned).  The Company has realized both 
higher participation than anticipated, as well as a higher incentive cost per participant 
than planned.  A great deal of emphasis has been placed on the EM&V activities 
related to the multi-family segment during this term, resulting in higher than planned 
costs.   
 
b. Program Cost-Effectiveness 
 
The actual 2017 benefit-cost ratio for the Residential Multi-Family core initiative is   
0.74.  The projected benefit-cost ratio for the 2016-2018 plan term is 0.97 when 
calculated based on actual 2016 and 2017 results while assuming 2018 planned goals 
are met.   
 
In 2016, the Company entered into a contract via a competitive procurement process 
in an attempt to capitalize on potential cost savings.  In the fourth quarter of 2017 the 
Company made a course correction, as cost savings and implementation success were 
not being realized in the Company’s partnership with the third-party vendor under the 
2016 contract.  A new contract was signed with a competitively procured vendor in 
the fourth quarter of 2017.  Currently, the Company is working closely with the 
multifamily vendor in pursuit of successful cost-effective implementation over the 
three-year term by ensuring projects provide robust savings and capture all available 
opportunities offering a healthy mix of measures (e.g., incorporating all available 
low-cost instant savings measures with a suite of deeper retrofit measures).  
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3. Residential Home Energy Services-Measures/RCS 

a. Significant Variance 
 
i. (Home Energy Services-Measures) 

 
Planned and Actual Budget - The primary reason for the variance between 
planned and actual budget (18.6 percent higher than planned) was due to 
higher than planned project costs for weatherization indicating more robust 
insulation and air sealing implementation.  

 
ii. (Home Energy Services-RCS) 

 
Planned and Actual Budget - The primary reason for the variance between 
planned and actual budget (57.1 percent higher than planned) was due to 
higher than planned energy assessment demand and participation (34.9 percent 
more than planned).   
 

b. Program Cost-Effectiveness 
 

The actual 2017 benefit-cost ratio for the Residential Home Energy Services-
Measures core initiative is 2.05.  The projected benefit-cost ratio for the 2016-2018 
plan term is 2.46 after accounting for actual results from 2016 and 2017. 

B. RESIDENTIAL PRODUCTS 

4. Residential Heating & Cooling Equipment 

a. Significant Variances   
 

Planned and Preliminary Total Lifetime Savings – The primary reason for the 
variance between planned and preliminary lifetime savings (16.7 percent less than 
planned) was due to lower than planned participation (41.1 percent less than planned), 
as well as the measure mix of rebated equipment consisting of measures with lower 
lifetime savings than originally planned (e.g., rebated high efficiency boilers lower 
than planned).  The Company continues to work collaboratively with its PA 
counterparts through statewide efforts including HVAC distributor circuit-rider 
outreach.  In addition, local outreach examples include outreach to HVAC, Plumber 
and Chamber of Commerce events.  The Company acts as the lead in the planning an 
implementation of the yearly GasNetworks conference, which brings together 
hundreds of trade allies in order to promote the benefits of high efficiency equipment, 
as well as, installation practices.     
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b. Program Cost-Effectiveness 
 
The actual 2017 benefit-cost ratio for the Residential Heating & Cooling Equipment 
core initiative is 1.01.  The projected benefit-cost ratio for the 2016-2018 plan term is 
1.04 after accounting for actual results from 2016 and 2017. 

 
II. LOW-INCOME PROGRAMS 

A. LOW-INCOME WHOLE HOUSE 

The actual 2017 benefit-cost ratio for the Low-Income Whole House program is 2.45.  
The projected benefit-cost ratio for the 2016-2018 plan term is 2.22 after accounting for 
actual results from 2016 and 2017. 

1. Low-Income Single-Family Retrofit 

a. Significant Variances   
 
There are no significant variances to report in 2017. 

 
b. Program Cost-Effectiveness 
 
The actual 2017 benefit-cost ratio for the Low-Income Single Family core initiative is 
2.75.  The projected benefit-cost ratio for the 2016-2018 plan term is 2.49 after 
accounting for actual results from 2016 and 2017. 

2. Low-Income Multi-Family Retrofit 

a. Significant Variances 
   

Planned and Actual Budget – The primary reason for the variance between planned 
and actual budget was due to lower than planned participation (70.2 percent lower 
than planned).  The Company and its local CAP continue to pursue multi-family leads 
in order to determine if savings opportunities exist within its limited service territory.  
The Company is working closely with its CAP to pursue a promising project expected 
to complete during the final term year.  
 
Planned and Preliminary Total Lifetime Savings – The primary reason for the 
variance between planned and preliminary total lifetime savings (95.1 percent lower 
than planned) was due to lower than planned participation (55 percent lower than 
planned), and the lower than planned weatherization savings per participating unit.  
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Planned and Preliminary Total Benefits– The primary reason for the variance 
between planned and preliminary total benefits (95.3 percent lower than planned) was 
due to lower than planned participation (55 percent lower than planned), and lower 
than planned savings per participating unit.  

 
b. Program Cost-Effectiveness 
 
The actual 2017 benefit-cost ratio for the Low-Income Multi-Family core initiative is 
0.37.  The projected benefit-cost ratio for the 2016-2018 plan term is 0.99 when 
calculated based on actual 2016 and 2017 results while assuming 2018 planned goals 
are met.  The Company is working closely with its local CAP agencies to complete 
cost-effective Low Income multi-family projects. 

 
III.  COMMERCIAL & INDUSTRIAL PROGRAMS 

A. C&I NEW CONSTRUCTION 

The actual 2017 benefit-cost ratio for the C&I New Construction program is 1.75.  The 
projected benefit-cost ratio for the 2016-2018 plan term is 1.25 after accounting for actual 
results from 2016 and 2017. 
 
1. C&I New Buildings & Major Renovations 

a. Significant Variances   
 
Planned and Actual Budget - The primary reason for the variance between planned 
and actual budget (342.9 percent, or $27,107, more than planned) was due to the 
Company supporting a large new construction project ($29,339 in incentive costs) 
that had not been projected to be included in the initial three-year planning process 
for the 2016-2018 Plan.  
  
b. Program Cost-Effectiveness 
 
The actual 2017 benefit-cost ratio for the C&I New Buildings & Major Renovations 
core initiative is 3.88.  The projected benefit-cost ratio for the 2016-2018 plan term is 
4.19 after accounting for actual results from 2016 and 2017. 
 

2. C&I Initial Purchase & End of Useful Life 

a. Significant Variances   
 
Planned and Preliminary Total Lifetime Savings- The primary reason for the 
variance between planned and preliminary total lifetime savings (27.9 percent less 
than planned) was due to lower than planned participation (72.7 percent less than 
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planned), as well as the measure mix of rebated equipment consisting of shorter 
measure lives than anticipated.  The Company instituted targeted marketing to 
increase adoption of high efficiency commercial kitchen equipment and has since 
adopted a mid-stream incentive approach.  It is also working closely with its vendor 
responsible for upstream/midstream implementation to ensure tight coordination with 
local distributors offering rebate-eligible measures.  

 
Planned and Preliminary Total Benefits - The primary reason for the variance 
between planned and preliminary total benefits was due to lower than planned 
participation (72.7 percent less than planned), as well as measure mix of rebated 
equipment.  

 
b. Program Cost-Effectiveness 
 
The actual 2017 benefit-cost ratio for the C&I Initial Purchase & End of Useful Life 
core initiative is 1.13.  The projected benefit-cost ratio for the 2016-2018 plan term is 
0.92 when calculated based on actual 2016 and 2017 results while assuming 2018 
planned goals are met.  The Company identified the cost-effectiveness issue in 2016 
and made an immediate course correction moving from a 2016 benefit-cost ratio of 
0.36 to a benefit-cost ratio of 1.13 in 2017 by implementing targeted outreach and 
closely coordinating with its contracted vendor(s). While the projected benefit-cost 
ratio for the term is 0.92 based on previously planned production, the Company will 
continue to work closely with its vendor(s) and monitor measure mix in order to 
attain cost-effectiveness over the term.   

B. C&I RETROFIT 

The actual 2017 benefit-cost ratio for the C&I Retrofit program is 2.27.  The projected 
benefit-cost ratio for the 2016-2018 plan term is 2.37 after accounting for actual results 
from 2016 and 2017. 

1. C&I Existing Building Retrofit 

a. Significant Variances   
 
Planned and Preliminary Total Lifetime Savings - The primary reason for the 
variance between planned and preliminary total lifetime savings (23.3 percent less 
than planned) was due to lower than planned participation and measure mix 
consisting of measures with shorter than anticipated measure lives.  The Company 
continues to work closely with our large Commercial & Industrial and Municipal 
customers to secure robust custom projects offering additional lifetime savings.   
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b. Program Cost-Effectiveness 
 
The actual 2017 benefit-cost ratio for the C&I Existing Building Retrofit is 2.42.  The 
projected benefit-cost ratio for the 2016-2018 Plan term is 2.90. 
 

2. C&I Small Business 

a. Significant Variances  
 

Planned and Actual Budget - The primary reason for the variance between planned 
and actual budget (19.2 percent less than planned) was due to small business 
customer adoption of low-cost measures. 
 
Planned and Preliminary Total Lifetime Savings - The primary reason for the 
variance between planned and preliminary total lifetime savings (41.8 percent less 
than planned) was due to small business customer adoption of measures offering short 
measure lives.  The Company continues to work closely with its small business 
vendor in order to secure the adoption of measures offering robust measure lives and 
began targeted marketing to customers in 2017 in an effort to promote adoption of 
weatherization measures.  

 
b. Program Cost-Effectiveness 

 
The actual 2017 benefit-cost ratio for the C&I Small Business core initiative is 3.01.  
The projected benefit-cost ratio for the 2016-2018 plan term is 2.05 after accounting 
for actual results from 2016 and 2017. 

3. C&I Multi-Family Retrofit 

a. Significant Variances   
 
Planned and Actual Budget – The primary reason for the variance between planned 
and actual budget (151.7 percent or $14,996 more than planned) was due to higher 
than planned initiative/vendor management and Evaluation Measurement and 
Verification costs.  In 2016, the Company entered into a contract via a competitive 
procurement process in an attempt to capitalize on potential cost savings.  In the 
fourth quarter of 2017 the Company made another course correction, as cost savings 
and implementation success was not being realized.  A new contract was signed with 
a competitively procured vendor in the fourth quarter of 2017.  Currently, the 
Company is working closely with the multifamily vendor in pursuit of successful 
implementation and cost efficiencies. 
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Planned and Preliminary Total Lifetime Savings - The primary reason for the 
variance between planned and preliminary total lifetime savings (20.2 percent less 
than planned) was due to lower than planned participation.  The Company is working 
very closely with its multi-family vendor to identify and deliver on savings 
opportunities within its limited service territory.  

 
b. Program Cost-Effectiveness 

 
The actual 2017 benefit-cost ratio for the C&I Multi-Family core initiative is 0.30.  
The projected benefit-cost ratio for the 2016-2018 plan term is 1.40 after accounting 
for actual results from 2016 and 2017. 
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APPENDIX 2 

 
Benefit-Cost Ratio Screening Tool 

 
Please see the CD-ROM accompanying this report for the Benefit-Cost Ratio Screening Tool in 
Microsoft Excel format.   
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APPENDIX 3 

 
Statewide Technical Reference Manual – 2017 Report Version 

 
Please see Statewide Appendix 3: Technical Reference Manual – 2017 Report Version, filed 
under separate cover.  The electronic version, the Technical Reference Library, is available at:  
http://www.masssavedata.com/Public/TechnicalReferenceLibrary.   
 
 

http://www.masssavedata.com/Public/TechnicalReferenceLibrary
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APPENDIX 4 
 

Statewide Evaluation Studies Summary 
 
Please see Statewide Evaluation Studies Summary, filed under separate cover. 
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APPENDIX 4 
 

Statewide Evaluation Studies Summary 
 
A. Table of Evaluation Studies 
 

STUDY NAME 
STUDY 

LOCATION AND 
NUMBER 

FUEL EM&V 
CONTRACTOR 

Residential Studies 
2015 Single-Family Stretch Code Update 
Compliance and Potential 

Appendix 4D, 
Study 17-1 

Electric/Gas NMR Group, Inc. 

2017 Massachusetts Single-Family New 
Construction Mini-Baseline/Compliance Study 

Appendix 4D, 
Study 17-2 

Electric/Gas NMR Group, Inc. 

Lighting Market Scan  Appendix 4D, 
Study 17-3 

Electric NMR Group, Inc. 

What is Next for Products - Market Scan Appendix 4D, 
Study 17-4 

Electric NMR Group, Inc. 

Lighting Decision Making Appendix 4D, 
Study 17-5 

Electric NMR Group, Inc. 

Lighting Market Adoption Model Findings Appendix 4D, 
Study 17-6 

Electric NMR Group, Inc. 

Products Impact Evaluation of In-service and 
Short-Term Retention Rates Study 

Appendix 4D, 
Study 17-7 

Electric NMR Group, Inc. 

2017-18 Residential Lighting Market 
Assessment Study 

Appendix 4D, 
Study 17-8 

Electric NMR Group, Inc. 

Web Scraping Results June 2016 – November 
2017 

Appendix 4D, 
Study 17-9 

Electric NMR Group, Inc. 

Sales Data Analysis and Modeling Appendix 4D, 
Study 17-10 

Electric NMR Group, Inc. 

Lighting Supplier Insights Appendix 4D, 
Study 17-11 

Electric NMR Group, Inc. 

Appliance Recycling Database Review and 
Savings Update 

Appendix 4D, 
Study 17-12 

Electric NMR Group, Inc. 

Gas Condensing Boilers Losses and Savings 
Potential 

Appendix 4D, 
Study 17-13 

Gas Navigant 
Consulting, Inc. 

Baseline Load Shape Study Cooling Season 
Short Report 

Appendix 4D, 
Study 17-14 

Electric Navigant 
Consulting, Inc. 

Baseline Load Shape Study Heating Season 
Short Report 

Appendix 4D, 
Study 17-15 

Electric Navigant 
Consulting, Inc. 

Ductless Mini-Split Heat Pump Survey Appendix 4D, 
Study 17-16 

Electric Navigant 
Consulting, Inc. 

Ductless Mini-Split Heat Pump Cost Study Appendix 4D, 
Study 17-17 

Electric Navigant 
Consulting, Inc. 
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STUDY NAME 
STUDY 

LOCATION AND 
NUMBER 

FUEL EM&V 
CONTRACTOR 

Connected Thermostats and Technology 
Literature Review 

Appendix 4D, 
Study 17-18 

Electric/Gas Navigant 
Consulting, Inc. 

Moderate Income Market Characterization 
Survey Findings  

Appendix 4D, 
Study 17-19 

Electric/Gas Navigant 
Consulting, Inc. 

Home Energy Services Process Evaluation Appendix 4D, 
Study 17-20 

Electric/Gas Navigant 
Consulting, Inc. 

Multi-Family Program Impact and Net-to-
Gross Evaluation 

Appendix 4D, 
Study 17-21 

Electric/Gas Navigant 
Consulting, Inc. 

Commercial & Industrial  Studies  
2016 PA Differences Appendix 4D, 

Study 17-22  
DNV-GL 

Upstream HVAC Initiative Process Evaluation Appendix 4D, 
Study 17-23  DNV-GL 

Impact Evaluation of PY2015 Massachusetts 
Commercial and Industrial Upstream Lighting 
Program 

Appendix 4D, 
Study 17-24  

DNV-GL 

Combined Heat and Power Process Evaluation Appendix 4D, 
Study 17-25  DNV-GL 

MA C&I Incentivized Share of High-
Efficiency Equipment 

Appendix 4D, 
Study 17-26  DNV-GL 

Massachusetts Commercial and Industrial 
Gross Impact Evaluation Framework 

Appendix 4D, 
Study 17-27  DNV-GL 

Commercial and Industrial 2011-2016 Mid-
size Customer Assessment 

Appendix 4D, 
Study 17-28  DNV-GL 

Massachusetts Commercial Energy Code 
Compliance and Baseline for IECC 2012 

Appendix 4D, 
Study 17-29  DNV-GL 

Massachusetts Commercial/Industrial Baseline 
Framework 

Appendix 4D, 
Study 17-30  DNV-GL 

Prescriptive C&I Loadshapes of Savings Appendix 4D, 
Study 17-31  DNV-GL 

Massachusetts Commercial and Industrial 
Impact Evaluation of 2014 Custom CDA 
Installations 

Appendix 4D, 
Study 17-32  

DNV-GL 

Special & Cross Sector Studies  
Lighting Distribution Modeling Appendix 4D, 

Study 17-33 
Electric NMR Group, Inc. 

Cross Cutting Code Compliance Support 
Initiative Evaluation of Classroom Trainings, 
January through June 2017 

Appendix 4D, 
Study 17-34 

Electric/Gas NMR Group, Inc. 

Summary of Findings from Winter 2017 
HVAC Manufacturer Panel Interviews 

Appendix 4D, 
Study 17-35 

Electric/Gas NMR Group, Inc. 
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STUDY NAME 
STUDY 

LOCATION AND 
NUMBER 

FUEL EM&V 
CONTRACTOR 

Non-Energy Impact Framework Study Appendix 4D, 
Study 17-36 

Electric/Gas NMR Group, Inc. 

Status and Directions for Top Down Work Appendix 4D, 
Study 17-37 

Electric/Gas NMR Group, Inc. 

Cross Cutting Code Compliance Support 
Initiative Evaluation of Classroom Trainings, 
July through December 2017 

Appendix 4D, 
Study 17-38 

Electric/Gas NMR Group, Inc. 

Interim Net to Gross Coordination 
Observations and Considerations 

Appendix 4D, 
Study 17-39 

Electric/Gas NMR Group, Inc. 

Market-Rate Multifamily NEI – Phase I Final 
Memo  

Appendix 4D, 
Study 17-40 

Electric/Gas NMR Group, Inc. 

Community Based Program Design 
Effectiveness 

Appendix 4D, 
Study 17-41 

Electric/Gas Opinion 
Dynamics 

Education Kits Program Deemed Savings 
Review Results 

Appendix 4D, 
Study 17-42 

Electric/Gas Opinion 
Dynamics 

2017 Residential Wi-Fi Thermostat DR 
Evaluation 

Appendix 4D, 
Study 17-43 

Electric Navigant 
Consulting, Inc. 

2017 Seasonal Savings Evaluation Appendix 4D, 
Study 17-44 

Electric Navigant 
Consulting, Inc. 

Evaluation of 2017 Demand Response 
Demonstration: C&I Connected Solutions 

Appendix 4D, 
Study 17-45 

Electric DNV-GL 

2013 - 2015 Residential Customer Profile 
Report 

Appendix 4D, 
Study 17-46 

Electric/Gas DNV-GL 

2016 Comprehensive Commercial and 
Industrial Customer Profile Report 

Appendix 4D, 
Study 17-47 

Electric/Gas DNV-GL 
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APPENDIX 4 
 

Statewide Evaluation Studies Summary 
 

B.   Summary of the Studies with the Most Significant Effects 

The Massachusetts Program Administrators completed 47 evaluation studies for the 2017 Energy 
Efficiency Plan-Year Report.  The studies that produced the most significant results in 2017 were 
the: 

1. Multi-Family Program Impact and Net-to-Gross Evaluation 
2. Moderate Income Market Characterization 
3. Impact Evaluation of PY2015 Massachusetts Commercial and Industrial Upstream 

Lighting Initiative; and 
Massachusetts Commercial and Industrial Impact Evaluation of 2014 Custom CDA 
Installations 

4. Massachusetts Commercial and Industrial Baseline Framework 
5. Non-Energy Impact Framework Study 

 
1. Multi-Family Program Impact and Net-to-Gross Evaluation 
 
The purpose of this study was to improve the accuracy of the reported savings for the 
Massachusetts Multi-Family Retrofit Program (“MMRP”). The evaluation included an impact 
evaluation of lighting measures and program wide Net-to-Gross (“NTG”) research. The focus on 
lighting measures for impact evaluation activities reflects the high contribution of lighting to 
overall program savings. 
 
The lighting impact evaluation objectives were addressed through database analysis, project 
engineering file reviews, and site visits. The evaluation team completed site visits at a total of 23 
facilities, which included reviewing 147 common area measures across 15 facilities and 201 in-
unit measures installed in 201 units across 14 facilities (six facilities included both common area 
and in-unit measures). 
 
The evaluation team conducted NTG research through surveys targeted at MMRP participating 
and nonparticipating renters, condominium owners, and property managers/owners. A total of 
1,396 individuals responded to the NTG survey; following a series of screening questions, 189 of 
these responses were determined eligible to comment on MMRP free ridership. The survey 
respondents identified 560 non-incentivized, program-influenced actions; after screening, 170 
actions were included in the spillover analysis. 
 
This study resulted in a series of conclusions for the MMRP. Some of these are quantitative, which 
affect the calculation of program savings, and some qualitative, identifying opportunities for 
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improving program activities. The quantitative findings included hours of use (“HOU”) realization 
rates for interior lighting of 0.91 and exterior lighting of 0.98. In-service rates (“ISRs”) for 
common areas were found to be 1.0 with in-unit areas of 0.88. Additionally, the evaluation team 
found a free ridership ratio of 0.21 and a provisional spillover ratio of 0.28, resulting in a 
provisional program-level NTG ratio of 1.07. For the qualitative findings and further exploration 
into the quantitative findings, a copy of the complete study can be found in Appendix 4D, Study 
17-21. 
 
2. Moderate Income Market Characterization 
 
The objective of this evaluation was to conduct a market study to characterize the population 
targeted by the Moderate Income offer and identify the needs and potential opportunities to serve 
customers above Moderate Income offer program eligibility (between 80% - 120% State Median 
Income (“SMI”)), also referred to as the potentially expanded moderate income customers. The 
evaluation team completed 978 web-based customer surveys across all income levels. To 
complement the quantitative survey results, the evaluation team completed 22 in-person interviews 
with a sample of moderate income survey respondents. These interviews probed more deeply into 
customers’ needs, experiences with HES, and perception of the Moderate Income offering. 
 
The most notable conclusions resulting from the Moderate Income Market Characterization study 
are organized by two topics: 1) population characteristics, and; 2) response to the Moderate Income 
offering. 
 
The five points below summarize notable characteristics of the population: 

• A similar number of households self-identified as being eligible for the existing and 
potentially expanded moderate income groups with considerably more households self-
identifying within the low income and income ineligible groups.  

• Customers that fall within the existing moderate income group face greater economic and 
energy challenges than the higher income households surveyed.  

• The existing moderate income group is as likely to receive an HEA and install 
recommended measures as those with higher incomes.  

• The existing moderate income group is more likely to cite “affordability” as a barrier as 
those that reported higher incomes.  

• Participants’ life stages may correspond with program awareness more than income.  

• Household characteristics other than income may be a greater determinant of whether 
customers install energy efficiency measures. 
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The following three points highlight the findings from survey respondents related to the Moderate 
Income offering: 

• Customer time and availability, perception of their need for energy efficiency, and need 
for more information are the greatest barriers to participation in the Moderate Income 
offering.  

• The income verification process and perception of eligibility may be a barrier to 
participating in the Moderate Income offering. Personalized and more in-depth discussion 
on the requirements may help to overcome that barrier.  

• Customer trust in their Program Administrator and positive prior experiences drive 
willingness to participate. 

 
These findings were captured to aid in future modifications to the existing implementation 
strategies. A copy of the complete study can be found in Appendix 4D, Study 17-19. 
 
3. Impact Evaluation of PY2015 Massachusetts Commercial and Industrial Upstream 

Lighting Initiative 
 
The primary goal of this impact evaluation is to quantify the electric energy savings and demand 
reduction attributable to the Massachusetts C&I Upstream Lighting Initiative leveraging 2015 
data. This enables the Program Administrators to assess whether the initiative is achieving the 
expected savings, and to identify any recommendations for improvement. 
 
The study’s research objectives include updating the following assumptions with Massachusetts-
specific research: 

• Application of purchased lamps by facility and space type 

• Hours of use (“HOU”) of purchased lamp 

• Baseline wattage of replaced lamps for estimating delta watts 

• Gross savings realization rates 

• Estimates of summer and winter on-peak and seasonal peak coincidence factors 

• Estimates of HVAC interactive effects 

• Percent energy on-peak 

• Non-electric HVAC interactive effect 
 
The evaluation also seeks to address the potential issue of over or under-illumination with 
Massachusetts-specific research. 
 
Overall, for three LED categories, the Massachusetts C&I Upstream Lighting Initiative is 
delivering substantially lower savings than claimed by the Program Administrators. Site auditors 
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were unable to locate a substantial percentage of the products claimed in tracking despite extensive 
efforts to track down products that were not installed at the locations indicated in the tracking 
information. The onsite teams observed a complex market that may not always lend itself to one-
to-one correspondence between a distributor sale and a specific installation site. Contractors buy 
product to install at multiple locations and to have on-hand for future work. Franchisees buy 
product that is first centrally stored and then deployed to multiple locations. Customers may install 
a majority of the product, but keep the balance in storerooms. 
 
Data collection done for this study showed large and sweeping discrepancies between the initiative 
tracking data and what was observed onsite, with the tracking data claiming LED lighting that 
turned out not to be installed where indicated, for a variety of reasons. As the Program 
Administrators are aware and are in the process of addressing, these discrepancies arose in large 
part due to issues within the upstream lighting QA/QC regimen. They were also related to initial 
tracking system inadequacies, including an inability to link specific purchases with ongoing 
customer activity (such as returns, exchanges, etc.). Since being alerted to these issues, the 
Program Administrators have begun proactively making systematic initiative changes to address 
them.  
 
The lighting quality was good in the majority of spaces inspected during this study and the 
customers’ feedback was positive. The DNV GL team determined that there is savings potential 
in reducing the light levels by installing lights rated for lower wattage, and that there is limited 
savings potential in installing automatic lighting controls. The LPD measured in the spaces 
inspected by this project was lower than code LPD allowance.  A copy of the complete study can 
be found in Appendix 4D, Study 17-24. 
 
4. Massachusetts Commercial and Industrial Impact Evaluation of 2014 Custom CDA 

Installations 
Massachusetts Commercial and Industrial Baseline Framework 

 
The objective of the impact evaluation of Comprehensive Design Approach (“CDA”) installations 
was to provide verification or re-estimation of gas energy and electric energy and demand savings 
estimates for a sample of CDA projects through: site-specific inspection, monitoring, and analysis. 
The scope of work of this impact evaluation covered the 2014 Custom CDA impact category, 
which includes new buildings and major renovations. The 2013-2015 Plan TRM defines this 
impact group as “New construction projects which address multiple end-uses, reach 20%+ total 
energy savings, and use whole-building simulations for ex-ante savings estimates and Retrofit 
projects which address multiple end-uses, reach 15%+ electric energy savings, and do not require 
whole-building simulations.”  The same definition was used in all reference manuals published 
since. The study provides the following key findings: 

• Realization rates for annual electric and gas energy savings 

• Realization rates for summer on-peak demand savings 

• Realization rates for winter on-peak demand savings 
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The study results reduce the electric savings estimated for 2017 by about half, while gas savings 
showed a very small increase. Overall this study has lowered the claimable kWh and kW savings 
for Custom Electric CDA measures across the state for 2017.  Changes made to the baseline 
assumptions for most projects, most notably from lower lighting baselines, reduced savings by 
about a quarter while equipment that was not installed or working as predicted reduced savings 
another quarter.   
 
Baseline adjustments were the result of the C&I Evaluation Baseline Framework, which 
documented the statewide framework for evaluators to consistently characterize the baseline of 
C&I measures selected for impact evaluation. The baseline framework defines baseline as “the 
condition that would have existed absent the installed measure.” In the case of lighting for CDA, 
the baseline framework follows the ISO-New England stipulation that baseline for efficiency 
projects be defined by the applicable efficiency code or standard or “industry standard practice” 
(“ISP”) if there is no code or standard or if the ISP is more stringent than the relevant code or 
standard1. ISPs for lighting, EC motors on fan coil units, parking garage exhaust, and kitchen 
ventilation controls were developed and applied to this CDA impact evaluation. The 2017 
Massachusetts Energy Code Compliance and Baseline Study for IECC 2012 study was the source of 
the lighting ISP research. 
 
The studies’ results impact on projected future savings is dependent on further baseline and ISP 
research and examination of how PA’s incorporate specific changes to baseline assumptions for 
certain technologies.  Copies of the complete studies can be found in Appendix 4D, Study 17-32 
and Study 17-30. 
 
5. Non-Energy Impact Framework Study 
 
The primary goal of this study was to develop a strategy and framework for conducting research 
to evaluate and quantify non-energy impacts (“NEIs”) for initiatives in the residential, low-income, 
and C&I sectors. This includes: 

• Developing a clear, consistent strategy and plan for conducting future NEI research. 

• Ensuring coordination to avoid the inadvertent double-counting of NEIs across residential 
and C&I initiatives. 

• Identifying NEIs that are not currently being claimed by the Program Administrators but 
could potentially be claimed, and prioritizing these for research.  

• Outlining detailed approaches and steps the Program Administrators can take to update 
current NEI values, reconcile conflicts in the NEI values used for different purposes, and/or 
estimate values for potential new NEIs. 

                                                 
1 Section 6 of the ISO New England Manual for Measurement and Verification of Demand Reduction Value from 
Demand Resources Manual M-MVDR Available at http://www.iso-ne.com/participate/rules-procedures/manuals. 
This framework interprets that “applicable” could in some cases include pre-measure existing conditions. 

http://www.iso-ne.com/participate/rules-procedures/manuals
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The study yielded the following key findings: 

• The Program Administrators are currently double-counting some NEIs associated with 
property values or rental income. In their benefit-cost calculations, they are claiming both 
these NEI values and the individual non-property value NEIs that are the source of the 
changes in property value or rental income. To avoid double counting of NEIs, the study 
recommends that the Program Administrators not count their existing property value NEIs 
for those measures. 

• There are some inconsistencies between the NEI values claimed in the Program 
Administrators’ benefit-cost calculations and the source MA NEI studies that inform these 
values. The study recommends that the Program Administrators review the BCR-model-
related differences it highlights and determine the reason for each. 

• NEIs are critical to promoting and sustaining the cost-effectiveness of low-income and 
market rate multi-family initiatives given current cost-benefit realities. 

 
The report identified eight NEI studies the Program Administrators could undertake to yield 
estimates of the full value of NEIs associated with the Program Administrators’ energy efficiency 
programs and initiatives. The report identified three of these studies as high priority: multi-family 
owner NEIs, residential and C&I health and safety NEIs, and a new study of the existing C&I NEIs 
to account for measures offered by current and future initiatives.  A copy of the complete study 
can be found in Appendix 4D, Study 17-36. 
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Study 17-1: 2015 Single-Family Stretch Code Update Compliance and Potential 
Type of Study:   Market Characterization or Assessment Evaluation 
Evaluation Conducted by:  NMR Group 
Date Evaluation Completed:  5/5/2017 
 
Study Objective and Summary of Results: 
The purpose of this study was to assess whether there are significant savings opportunities from 
compliance enhancement efforts in stretch code municipalities given the recent adoption of the 
2015 Stretch Code Update and the associated stringency of the efficiency requirements. The 
Program Administrators and the Energy Efficiency Advisory Council (EEAC) determined that this 
study was an opportunity to conduct a simplified analysis, based on pre-existing data collection, 
to determine if projected stretch code compliance and the associated compliance enhancement 
savings potential justify further evaluation research. 
The study provided the following key findings: 

• Assuming building practices remain the same, statewide compliance using the MA-REC 
methodology is projected to be 90% under the 2015 Stretch Code Update requirements. 
This compares to a statewide compliance rate of 96% under the previous stretch code 
requirements. 

• Assuming building practices remain the same, statewide compliance with the 2015 Stretch 
Code Update HERS score requirement of 55 is projected to be only 20%. This compares 
to a statewide compliance rate of 89% under the previous stretch code requirements. 

• Maximum projected potential energy savings from compliance enhancement are 14% 
statewide using the MA-REC methodology. This compares to 5% under the previous 
stretch code requirements. 

• Maximum projected potential energy savings from compliance enhancement range from 
13% to 34% using methods that compare HERS scores to energy usage. 

 
Core Initiatives to which the Results of the Study Apply: 

• Residential New Construction (Electric & Gas) 
 
Evaluation Recommendations: 
The following recommendations were made by the evaluators conducting this study. 

Recommendation 1: The PAs should continue to provide trainings and support for 
compliance enhancement in stretch code municipalities. The findings of this study suggest 
that the 2015 Stretch Code Update requirements are likely to result in decreased 
compliance in stretch code municipalities, resulting in potential savings from compliance 
enhancement that may be significant.  
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Recommendation 2: The PAs should measure compliance with homes that were 
permitted and built under the 2015 Stretch Code Update. This study assessed projected 
compliance rates and compliance enhancement savings opportunities based on data from 
homes built under the previous stretch code requirements. As a result, these findings are 
preliminary projections and do not necessarily reflect the building practices that will take 
place under the 2015 Stretch Code Update. To verify these projections, a supplemental 
study is recommended that focuses on homes built under the new stretch code 
requirements. 

 
Explain Whether the PAs Decided to Adopt the Recommendations from the Study: 
The PAs are considering all recommendations for adoption at this time. The PAs have not formally 
adopted or rejected any recommendations that require changes to program design and operations. 
 
How the Study Affects Program Results and its Significance: 
The findings from this study provide insight into what the possibility for maximum compliance 
enhancement potential might be under the new stretch code requirements given current building 
practices. Further, this assessment should help PAs and the EEAC determine if further evaluation 
research is justified. 
 
Overview of Study Method: 
The Team utilized two separate methodologies to develop compliance projections for homes that 
will be built under the 2015 Stretch Code Update. First, the Team applied the MA-REC 
methodology that was developed as part of the most recent single-family compliance/baseline 
study. Second, the Team determined how many homes met the current stretch code HERS score 
requirement of 55. The Team also assessed the potential savings associated with compliance 
enhancement using a few different approaches.  
 
Application of Results: Prospectively 
 
A copy of the complete study can be found in Appendix 4D, Study 17-1  
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Study 17-2: 2017 Massachusetts Single-Family New Construction Mini-Baseline/Compliance 
Type of Study:   Market Characterization or Assessment Evaluation 
Evaluation Conducted by:  NMR Group 
Date Evaluation Completed: 1/3/2018 

 
Study Objective and Summary of Results: 
This study was designed to answer two key questions about the single-family homes that were 
built at the end of the 2012 International Energy Conservation Code (IECC) cycle:  

1) How has the market baseline changed since the beginning of the 2012 IECC cycle for key 
measures, such as air leakage, duct leakage, lighting, and mechanical equipment? 

2) How has code compliance changed since the beginning of the 2012 IECC cycle?  
By answering these two questions, the study aimed to generally ascertain what effect the Code 
Compliance Support Initiative (CCSI) has had on the RNC market. 
The study provided the following key findings: 

• The MA-REC compliance approach showed a significant improvement in compliance with 
the 2012 IECC lighting requirements from the beginning to the end of the 2012 IECC cycle 
(64% to 92%). Alternatively, compliance with air leakage and duct leakage requirements 
(using the MA-REC approach) remained relatively stable over the course of the code cycle. 

• Program homes far outperformed non-program homes in terms of overall efficiency (HERS 
score) and for all of the examined measures, including air leakage, duct leakage, and 
lighting. 

 
Core Initiatives to which the Results of the Study Apply: 

• Residential New Construction  (Electric & Gas) 

 
Evaluation Recommendations: 
The following recommendations were made by the evaluators conducting this study. 

Recommendation 1: The CCSI should continue to focus training efforts on air leakage and 
duct leakage requirements. The 2015-16 baseline study showed that these measures represent 
some of the largest savings opportunities from compliance enhancement. Given that compliance 
rates have not increased, the savings associated with these measures are still available. 
Recommendation 2: The program should continue its successful promotion of high-efficiency 
residential new construction. As new energy codes are adopted, the program should consider 
adjusting participation requirements in order to maintain a substantial efficiency gap between 
program and non-program homes. 
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Explain Whether the PAs Decided to Adopt the Recommendations from the Study: 
The PAs plan to adopt the recommendations. 

 
How the Study Affects Program Results and its Significance: 
The results from this study were compared to the results from the 2015-16 Single-Family Code 
Compliance/Baseline Study. These comparisons are being used as part of the ongoing TXC 48 
Residential New Construction (RNC) and Code Compliance Support Initiative (CCS) Attribution 
Study. Specifically, these findings are being used to help identify the impact that the RNC and 
CCSI programs had on homes built at the end of the 2012 IECC cycle, and to project net-to-gross 
(NTG) ratios for the 2019-2021 period. 

 
Overview of Study Method: 
This study included 50 site visits – conducted in 2017 – to new, non-program single-family homes 
(29 spec- and 21 custom-built) across 37 Massachusetts cities and towns that have not adopted the 
stretch code. On-site data collection covered key measures that were selected due to their potential 
for code compliance enhancement in the previous baseline. These measures included air leakage, 
duct leakage, and lighting. The team calculated Home Energy Rating System (HERS) ratings for 
all homes and evaluated the sites against the requirements of the 2012 IECC.    

 
Application of Results: Retroactively and Prospectively 
 

A copy of the complete study can be found in Appendix 4D, Study 17-2 
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Study 17-3: Lighting Market Scan 
Type of Study:   Market Characterization or Assessment Evaluation 
Evaluation Conducted by:  NMR Group 
Date Evaluation Completed: 2/23/2018 
 

Study Objective and Summary of Results: 
The purpose of this study was to present information published in 2016 and 2017 on the state of 
the U.S. residential lighting market. The report was delivered as five separate memoranda, 
submitted quarterly, each building on the previous, and covering material from the third quarter of 
2016 through the third quarter of 2017. Results are split into two sections; (1) reports of where the 
market is headed, and (2) recent estimates of the lighting market. Indicators of where the market 
is headed rely on national, and state and regional (outside Massachusetts) saturation forecasts, 
projected lighting sales, and a look at the potential effects of Energy Independence and Security 
Act (EISA) regulation. Recent estimates draw from reports on residential lighting market share, 
socket saturation, NTG reports, and information published on ENERGY STAR certified products 
and their prevalence in the market.  
 
Although the market scan is aimed at reporting information from outside of Massachusetts, 
comparisons are drawn throughout the report. Overall the findings regarding recent estimates 
typically indicate that Massachusetts is performing favorably, or at least comparably, with the rest 
of the country when comparing the metrics like efficient lighting market share, and saturation. The 
report also suggests that there is some uncertainty surrounding the future of the residential lighting 
market. Some supplier estimates varied widely regarding the LED market share that is expected in 
the market, especially when comparing program and non-program scenarios. The greatest 
uncertainty stems from a lack of awareness surrounding the future of EISA. The Department of 
Energy (DOE) has been slow to issue new information on its future enforcement, and has proposed 
changes to other federal efficiency regulations that may spill into lighting. Through reviewing 
reports from around the country, this report provides some context in dealing with what may be an 
uncertain future for residential lighting programs. 
 
The study provides the following key findings: 

• Massachusetts is a leading state nationally in terms of efficient lighting sales and socket 
saturation. 

• States and regions with more program activity typically have more efficient lighting 
markets. Supplier’s LED growth projections in the market increase substantially when 
considering scenarios with programs as opposed to without.  

• There is heightened uncertainty surrounding the future of federal lighting regulation as 
updates regarding EISA enforcement have not been provided and some energy efficiency 
regulation is potentially being restructured. 
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Core Initiatives to which the Results of the Study Apply: 

• Residential Lighting (electric) (Electric Only) 

 
Evaluation Recommendations: 
No formal recommendations were made in this evaluation. 
 

Explain Whether the PAs Decided to Adopt the Recommendations from the Study: 
N/A (no formal recommendations were made in this evaluation) 

 
How the Study Affects Program Results and Its Significance: 
The findings in this study will help to inform the planning process for future residential lighting 
program activities. Specifically, the memo helps to characterize the current and future state of the 
national lighting market. This report found that questions surrounding the level and timing at which 
future provisions in EISA will be imposed are major drivers of uncertainty in the national lighting 
market, causing difficulty for future lighting program planning. Although there is little consensus 
on the actual timeline and structure of future EISA enforcement, the insights collected from 
national manufacturers in this report should help to contextualize how the market will respond 
once there is more clarity surrounding the future of EISA.  The findings also provide a barometer 
to show the level of success that lighting program activity has already achieved in Massachusetts 
through comparisons with the rest of the country.  

 
Overview of Study Method: 
This study comprised of a literature review of recently produced, publicly available research, 
reports, and evaluation results to provide insights into how program administrators and consumers 
across the nation are responding to changes in the lighting market. The specific topics of interest 
that were identified included, (1) where other program administrators think – and evaluation 
reports suggest – the market it headed, (2) market share of various bulb types, (3) socket saturation 
and household penetration of various bulb types, and (4) recent estimated of net-to-gross rations 
for CFL and LED programs. 

 
Application of Results: Retroactively and Prospectively 
 

A copy of the complete study can be found in Appendix 4D, Study 17-3. 
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Study 17-4: What is Next for Products – Market Scan  
Type of Study:   Market Characterization or Assessment Evaluation 
Evaluation Conducted by:  NMR Group 
Date Evaluation Completed: 2/7/2018 
 
Study Objective and Summary of Results: 
The purpose of this study was to aid in the development and design of a successful residential 
products program. Specifically, this evaluation focused on identifying the appliances, products, 
and behavioral techniques that can best achieve savings in the 2019 to 2021 program cycle and 
beyond. It also includes a discussion of best methods for successful program delivery, and some 
general expectations of the level of savings that each residential product measure can achieve.  
 
The study provides the following key findings: 

• Increasing baselines and saturation of ENERGY STAR products makes it challenging to 
operate a downstream products program, but there are still opportunities for success with 
the right design and assortment of products. 

• Being able to claim specific per-model or per-tier savings can make products programs 
more viable. 

• Making ENERGY STAR Most Efficient and high-tiered CEE products more widely 
available and accessible can increase the success of products programs. 

• Finding methods to influence the decision-making process in the early stages can help 
encourage customers to make more efficient purchases. 

• Rearranging the assortment of products that consumers see to favor efficiency can create 
more savings. 

• The ENERGY STAR RPP approach, or other midstream strategies, may offer savings 
opportunities for many products that are no longer, or have never been, viable through 
downstream programs, but its success is yet to be proven. 

• Customer engagement is critical to program success. 
• New and emerging technologies (connected home/internet of things, EVs, batteries) will 

play into energy-efficiency and demand-response programs, but industry experts are 
unsure of exactly how, and what approaches PAs should enact. 
 

Core Initiatives to which the Results of the Study Apply: 

• Residential Consumer Products (Electric & Gas) 
• Residential Behavior/Feedback (Electric & Gas) 
• Residential Lighting (electric) (Electric Only) 
 
Evaluation Recommendations: 
No formal recommendations were made in this evaluation. 
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Explain Whether the PAs Decided to Adopt the Recommendations from the Study: 
N/A (no formal recommendations were made in this evaluation) 
 
How the Study Affects Program Results and Its Significance: 
The strategies and measures identified in this study are aimed at helping the PAs create a successful 
products portfolio for the 2019 to 2021 program years. Through the information collected, the 
report details what measures have been in successful products programs nationwide, and what 
delivery methods and incentive structures are being used to best reach customers. While the study 
does identify substantial barriers and limitations facing products programs, the results do indicate 
that savings can be achieved with innovative program design, leveraging the most efficient 
products currently on the market, and supporting emerging innovative technologies, as they 
become available. The report also highlights Massachusetts’ ongoing achievements in products 
program activity, as many of the products and techniques identified are currently being utilized by 
the PAs. 
 
Overview of Study Method: 
The study was comprised of two main efforts; (1) an initial memo documenting appliance, and 
consumer product, codes and standards, and (2) through a market scan report centered around 
collecting insight from industry experts.  The codes and standards memo assessed savings 
opportunities based on measure-level comparisons of federal (DOE) standards, ENERGY STAR 
standards, and any available higher specification, such as CEE tiers. The market scan report draws 
from seventeen hour-long interviews with twenty-three respondents; mainly PAs from outside 
Massachusetts, and members of regional or national efficiency organizations. Both the codes and 
standards memo and market scan report include results from a follow up literature review to better 
understand any additional opportunities, and to assess the validity of claims made during the 
interviews.  
Application of Results: Retroactively and Prospectively 
 
A copy of the complete study can be found in Appendix 4D, Study 17-4  
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Study 17-5: Lighting Decision Making 
Type of Study:   Market Characterization or Assessment Evaluation 
Evaluation Conducted by:  NMR Group 
Date Evaluation Completed: 3/21/2018 
 

Study Objective and Summary of Results: 
The purpose of this study was to investigate what factors influence consumers’ decisions to 
purchase efficient lighting and what barriers lead some consumers to continue purchasing 
inefficient alternatives. Our results show that program support for efficient bulbs is continuing to 
have a positive influence on the retail lighting market in Massachusetts. The results also provide 
insights into how the program can most effectively market itself going forward. 
The study provides the following key findings: 
Purchase Data Results: 

• Market share for LEDs increased substantially in both states between 2016 and 2017 – 20 
percentage points in Massachusetts and 18 in New York.  

• Over the same period, halogen market share decreased in Massachusetts and increased in 
New York – lending further to the theory that in the absence of the program, households in 
Massachusetts would be more likely to purchase halogen lamps. 

• Evidence from the InfoScout data set shows a substantial sell through period for non-
compliant bulbs covered by EISA Phase I. Overall, in Massachusetts, sell-through A-line 
incandescent bulbs accounted for 4% of total market share (across all lamp types) in 2017. 
In New York, sell-through A-line incandescent bulbs accounted for 5% of total market 
share in 2017. 

• Limiting our focus to just those bulbs for which we had sufficient data, in 2017 we found 
that ENERGY STAR® LEDs were $2.17 cheaper in Massachusetts compared to New York 
– reflecting the incentives provided by the Massachusetts program. 

Survey Results: 

• According to survey respondents, the majority of lighting purchases were planned in 
advance (84% of respondents in Massachusetts and 93% in New York). 

• In-store signage on this or a previous trip was the most common factor that influenced bulb 
selection in both states. 

• A larger proportion of LED purchasers in both states affirmed that they had considered 
another bulb before making a purchase as compared to those who had selected other bulb 
types (16% in Massachusetts and 14% in New York). The fact that many shoppers 
considered another bulb type but ultimately selected an LED could suggest that the 
information available in the store was persuasive or informative enough to lead these 
shoppers to select an efficient bulb, or that the price of efficient lighting was lower than 
shoppers’ expectations. 
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• One-half of all LED bulb purchasers were committed to buying an LED bulb and would 

not have purchased a bulb if an LED had not been available. 
• More than three-quarters (76%) of Massachusetts incandescent purchasers said they had 

been aware that more efficient choices were available, compared to only one-third (33%) 
of New York incandescent purchasers. Greater knowledge of energy efficiency may 
indicate that educational campaigns have had some success, but given that some 
incandescent purchasers selected an incandescent bulb despite their awareness of more 
efficient choices, education alone may not be enough to influence decision-making. 

 
Core Initiatives to which the Results of the Study Apply: 

• Residential Lighting (electric) (Electric & Gas) 

 
Evaluation Recommendations: 
No formal recommendations were made in this evaluation. 
 

Explain Whether the PAs Decided to Adopt the Recommendations from the Study: 
N/A (no formal recommendations were made in this evaluation) 

 
How the Study Affects Program Results and Its Significance: 
The results of this study are being used to inform program design and planning. The study 
identified opportunities for the program to exert influence on customer choices regarding 
residential lighting. In addition, the study identified specific attributes of LEDs to highlight in 
communications with customers. Finally, the study provided market-level insights which were 
used to help inform other concurrent studies, including the RLPNC 17-6 Market Adoption Model 
and the RLPNC 17-11 LED net-to-gross consensus study. As part of these studies, this study 
provided important context which helped inform inputs for the 2019 to 2021 program plans for 
NTG, delta watts, and expected useful life.      

 
Overview of Study Method: 
NMR analyzed 2016 and 2017 lighting purchase data and administered surveys to recent shoppers 
in 2016 and 2017 in Massachusetts and portions of New York from a panel of lighting purchasers 
provided by InfoScout. InfoScout is a research company that has a nationwide panel of customers 
who upload their receipts from retail and restaurant shopping trips in exchange for various rewards. 
The InfoScout data allowed us access to many details about the type of lighting purchased by the 
panelists during the study period.  
 



2017 Energy Efficiency Plan Year Report 
D.P.U. 18-51 
June 8, 2018 
Appendix 4C, Summaries of Evaluation Studies 
Page 13 of 133 

 
NMR submitted the filtered data back to InfoScout to form the pool of possible respondents to a 
survey on their specific lighting purchase(s) and their general preferences around lighting products 
and retail sources. The quota of respondents was 100 in Massachusetts and 150 in New York. 

 
Application of Results: Prospectively 
 

A copy of the complete study can be found in Appendix 4D, Study 17-5 
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Study 17-6: Lighting Market Adoption Model Findings 
Type of Study:   Impact Evaluation 
Evaluation Conducted by:  NMR Group 
Date Evaluation Completed: 3/26/2018 
 

Study Objective and Summary of Results: 
The purposes of this study were to  

• Update the 2016 Annual Report Market Adoption Model and the 2016 Reflector Market 
Adoption Model with the latest information on market share, federal lighting standards, 
and market trends 

• Develop a specialty-specific market adoption model to simulate the changing baseline for 
the lighting program based on recent market assessment work conducted by the evaluation 
team and market intelligence on the future of the residential lighting market (including 
potential federal lighting standards) 

The study provides the following key findings: 

• Estimated delta watts derived from a single scenario of the future of the standard A-line 
lighting market as well as the specialty and reflector lighting markets.  

Standard A-line Delta Watts 

 LED Gross LED Net LED DI 

2017 32 22 38 

2018 33 21 38 

2019 33 19 38 

2020 34 18 38 

2021 34 17 38 

2022 34 15 37 

2023 34 13 37 

2024 34 11 37 

2025 35 9 37 
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Specialty Delta Watts 

 LED Gross LED Net LED DI 

2017 45 33 52 

2018 46 32 52 

2019 46 30 52 

2020 46 29 52 

2021 47 27 51 

2022 47 25 51 

2023 47 23 51 

2024 47 21 51 

2025 47 18 51 

 

Reflector Delta Watts 

 LED Gross LED Net LED DI 

2017 36 27 40 

2018 36 26 40 

2019 37 25 40 

2020 38 24 40 

2021 38 23 40 

2022 39 22 40 

2023 39 20 40 

2024 39 18 40 

2025 40 16 40 

 
Core Initiatives to which the Results of the Study Apply: 

• Residential Lighting (electric) (Electric Only) 
• Residential Multi-Family Retrofit (Electric Only) 
• Residential Home Energy Services (Electric & Gas) 
• Residential New Construction (Electric & Gas) 
• Low-Income Single Family Retrofit (Electric & Gas) 
• Low-Income Multi-Family Retrofit (Electric & Gas) 
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Evaluation Recommendations: 
No formal recommendations were made in this evaluation. 
 

Explain Whether the PAs Decided to Adopt the Recommendations from the Study: 
N/A (no formal recommendations were made in this evaluation) 

 
How the Study Affects Program Results and Its Significance: 
The evaluation yielded revised updated delta watts for residential standard A-line, specialty, and 
reflector bulbs. The PAs enter the delta watts into a separate worksheet where applicable Hours of 
Use are applied to calculate Annual kWh savings. The worksheet also calculates lifetime savings 
from the MAM delta watts stream, in order to provide an Adjusted Measure Life, which the PAs 
apply in their tracking systems and BCR models. 

 
Overview of Study Method: 
Based on a review of market share information and market trends from numerous sources, the PAs, 
EEAC Consultants, and evaluation team predicted what the lighting market would look like from 
2017 to 2025 in the absence of any further program intervention. Created separately for A-line 
(general service), reflector, and specialty lamps, the models assumed a single scenario (based on 
the weighted predictions of the PAs, EEAC consultants, and evaluators) of future market share 
trends.  

 
Application of Results: Retroactively and Prospectively 
 

A copy of the complete study can be found in Appendix 4D, Study 17-6 
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Study 17-7: Products Impact Evaluation of In-service and Short-Term Retention Rates 
Type of Study:   Impact Evaluation 
     Process Evaluation 
Evaluation Conducted by:  NMR Group 
Date Evaluation Completed: 3/23/2018 
 

Study Objective and Summary of Results: 
The purpose of this study was to: 

• Establish current estimates of in-service rates (ISRs) and short-term retention rates for 
advanced power strips (APS) and products offered through the Residential Consumer 
Products Core Initiative via mail-in and online delivery modes and for APS distributed as 
a leave behind measure to Home Energy Assessment participants. 

• Explore customer installation experiences, satisfaction with product performance, and 
likelihood of recommending the product.  

The study provides the following key findings: 

• Combined ISRs and short-term retention rates range from 75% to 97%, with smaller, easily 
removed products (APS, showerheads) having lower rates and appliances having higher 
rates.  

• Most product purchasers (82%) and those who received leave behind APS (74%) voice 
satisfaction with product performance. Likewise, most would recommend the products to 
a friend or family member.  

• Respondents who removed APS and temperature sensitive showerheads from service voice 
skepticism about whether they will reinstall the products. Among removers – who are a 
minority of respondents – 22% of online Tier 1 APS, 42% of online Tier 2 APS, 50% of 
leave behind Tier 1 APS, and 69% of showerhead have no plans to reinstall the devices. 

• Respondents who received leave behind APS varied in the degree to which they set the 
devices up correctly to optimize energy efficiency and reduce plug load. They tended to 
overuse always on outlets (85% of the outlets had devices plugged into them; two per APS) 
compared to control (80% of outlets, one per APS) and switched outlets (40% of outlets, 
four per APS). Over one-third of always on outlets had televisions and computers plugged 
into them, devices which are typically best suited for the control outlet.  

 
Core Initiatives to which the Results of the Study Apply: 

• Residential Consumer Products (Electric Only) 
• Residential Home Energy Services (Electric Only) 
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Evaluation Recommendations:  
The following recommendations were made by the evaluators conducting this study. 

Recommendation 1: The PAs should use the combined Massachusetts ISR/short-term 
retention rates listed in the table below for the 2017 Annual Report, the 2018 Annual 
Report, and program planning for 2019 to 2021 for all evaluated products.  

 

Product Combined ISR/Short-term Retention Rate 

Leave behind APS Tier 1 76% 

Online APS Tier 1 86% 

Online APS Tier 2 75% 

Dehumidifiers 96% 

Room Air Cleaners 97% 

Temperature Sensitive Showerheads, Adapters  78% 

Dryers 97% 
 

Explain Whether the PAs Decided to Adopt the Recommendations from the Study: 
The PAs plan to adopt and/or are considering some of the recommendations, as described below. 
The PAs will apply the results for the 2017 Annual Report and the 2018 Annual Report.  

 
How the Study Affects Program Results and Its Significance: 
The program currently assumes 100% ISR for each of the products considered in the study, so the 
application of the results from this study will reduce per-unit savings. PAs will seek to better 
understand the causes of the lower ISR values and implement improvements to the extent possible.  

 
Overview of Study Method: 
The results presented in this report are based on web surveys of 1,268 consumer products 
participants and 250 direct install program participants. NMR fielded the consumer products 
survey in October and November of 2017, and the direct install survey in January 2018. NMR also 
conducted a literature review that provided context for understanding and interpreting the survey 
results on ISR and short-term retention.  

 
Application of Results: Retroactively and Prospectively 
 

A copy of the complete study can be found in Appendix 4D, Study 17-7  
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Study 17-8: 2017-18 Residential Lighting Market Assessment  
Type of Study:   Market Characterization or Assessment Evaluation 
Evaluation Conducted by:  NMR Group 
Date Evaluation Completed: 3/27/2018 
 

Study Objective and Summary of Results: 
The goals of this study are to update estimates of lighting saturation (proportion of all bulbs in 
homes), penetration (the percentage of homes with one or more of a specific lighting technology), 
and compare the lighting market in Massachusetts and portions of Upstate New York. These 
specific objectives include the continued tracking of some prior critical market indicators, as well 
as provide updated estimates of in-service rate and hours-of-use. 
The study provides the following key findings: 

• LED saturation has grown rapidly in Massachusetts since 2014, increasing eight-fold from 
2014 to 2018.   

• LED saturation has reached 27% in Massachusetts compared to only 14% in New York.  
• While New York has also experienced growth in LED saturation, the pace of LED adoption 

has been slower than that observed in Massachusetts; in fact, the gap in LED saturation 
between the two areas has widened in each of the last three years – indicating that program-
induced LED sales growth has yet to level off. 

• Not only was saturation of ENERGY STAR LEDs more than three times higher in 
Massachusetts than in New York (17% vs. 5%, a statistically significant difference), but 
the increased saturation of ENERGY STAR LEDs accounted for almost the entire 
difference in LED saturation between the two areas. 

• LED penetration has skyrocketed in Massachusetts, from only 12% of homes in 2013 to 
nearly nine out of ten homes (86%) in 2018. We also observed a dramatic increase in 
penetration in the comparison area from 2013 to 2018 (up from 17% to 72%). 

• In 2018, 61% of replacement bulbs installed in Massachusetts were LEDs, and for the first 
time, LEDs (42%) made up a larger share of replacement bulbs in New York than 
incandescent bulbs (29%). 

• Incandescent bulbs were still the most commonly stored bulb type in both Massachusetts 
and New York, (51% and 58%, respectively). 

• Based on changes in room-by-room LED saturation, this study estimates the snapback 
adjusted daily hours-of-use for LEDs to be 3.0 for upstream residential lighting. 

• Based on first-year and multi-year in-service rates, this study estimates that the following 
discounted lifetime in-service rates for upstream residential lighting: A-line – 93%, 
reflector – 94%, and specialty – 94%.   
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Core Initiatives to which the Results of the Study Apply: 

• Residential Lighting (electric) (Electric & Gas) 

 
Evaluation Recommendations: 
No formal recommendations were made in this evaluation. 

 
Explain Whether the PAs Decided to Adopt the Recommendations from the Study: 
N/A (no formal recommendations were made in this evaluation) 

 
How the Study Affects Program Results and Its Significance: 
The results of this study are being used to inform program design and planning. Specifically, this 
study provided updated values for LED hours-of-use (upstream only) and LED discounted lifetime 
in-service rates (upstream only).  
Finally, the study provided market-level insights which were used to help inform other concurrent 
studies, including the RLPNC 17-6 Market Adoption Model and the RLPNC 17-11 LED net-to-
gross consensus study. As part of these studies, this study provided important context which helped 
inform 2017 delta watts and expected useful life as well as inputs for the 2019 to 2021 program 
plans for NTG, delta watts, and expected useful life.      

 
Overview of Study Method: 
The data for this study came from on-site lighting inventories of 381 homes in Massachusetts and 
217 homes in a comparison area (portions of New York, namely a 40-mile radius around the cities 
of Albany, Buffalo, Rochester, and Syracuse, as well as all of Westchester County, referred to as 
New York in this report) completed between October and December of 2017. New York was 
chosen as a comparison area because it presents a unique opportunity to understand how the 
residential lighting market has responded to the cessation of standard spiral CFL incentives in 2012 
and essentially all upstream incentives in 2014. New York is also a good comparison area because 
of its proximity to Massachusetts and the demographic alignment for the comparison area to 
Massachusetts. 
The 2018 Market Assessment represents the most recent efforts in a long-term series of on-site 
data collection; all of the households in both Massachusetts and New York had taken part in prior 
on-site visits (panel visits). To date, five waves of panel visits have been completed in 
Massachusetts and three waves of panel visits have been completed in New York. 
The on-site survey data from both Massachusetts and the New York comparison area were 
weighted to reflect the population proportions for home ownership (tenure) and education in 
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Massachusetts based on the Public Use Microdata Sample (PUMS) from the American 
Community Survey (ACS) 5-Year Estimates. 

 
Application of Results: Retroactively and Prospectively 
 

A copy of the complete study can be found in Appendix 4D, Study 17-8 
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Study 17-9: Web Scraping Results June 2016 – November 2017 
Type of Study:   Impact Evaluation 
Evaluation Conducted by:  NMR Group 
Date Evaluation Completed: 3/30/2018 
 
Study Objective and Summary of Results: 
This memo is the final update to MA RLPNC 16-6: Lighting Shelf Stocking report. The purpose 
of this memo is to provide updated information on web scraping results for average bulb pricing, 
pricing trends over time, product turnover, and ENERGY STAR® product availability. This memo 
utilizes data collected from June 2016 to November 2017. It is important to remember when 
looking at web scraping pricing data that we are observing pricing for products available for sale—
it does not reflect which products customers actual purchase. Further, it should be noted that these 
findings reflect pricing and availability at two retailers in one channel (home improvement) and 
are not sales-weighted. 
 
The study provides the following key findings: 

• The average price of standard A-line LEDs decreased 25% over a sixteen-month period 
and the average price of a reflector LED decreased 16-18%, with trends and prices varying 
by retailer.  

• In November 2017, the average LED A-line was $2-$4 more expensive than an 
incandescent or halogen A-line.  

• LED reflectors were observed to be $4-$6 more expensive than incandescent reflectors and 
$1-$5 more expensive than the average halogen reflector.  

• Among globe and candelabra categories, CFL options appear to be on the decline, and we 
observed only a small number of halogen products. While CFL and halogen alternatives 
do exist for globe and candelabra bulbs, it appears that at least these two retailers are 
stocking fewer of these products, meaning the baseline for globe and candelabra bulbs is 
increasingly an incandescent bulb. 

• Using ENERGY STAR status as a proxy for incented bulbs, it appeared that store location-
specific rebate information was more consistently available online for both retailers, an 
improvement in data accuracy since the RLPNC 16-6 Shelf Stocking Study was published 
in 2017. 

 
Core Initiatives to which the Results of the Study Apply: 

• Residential Lighting (electric) (Electric Only) 

Evaluation Recommendations: 
No formal recommendations were made in this evaluation. 
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Explain Whether the PAs Decided to Adopt the Recommendations from the Study: 
N/A (no formal recommendations were made in this evaluation) 
 
How the Study Affects Program Results and Its Significance: 
The results of this study are being used to inform program design and planning. Pricing trends are 
essential to helping to understand the future of the residential lighting market and continued 
support by the Program Administrators. In addition, these market-level insights were used to help 
inform other concurrent studies, including identifying equivalent wattage values which were used 
to inform 2017 delta watts as part of the RLPNC 17-6 Market Adoption Model. 
 
Overview of Study Method: 
NMR collected location-specific data from the websites of two major home improvement retailers 
in Massachusetts and Upstate New York. We collected data from four store locations for each 
retailer in each state. After comparing weekly product data from each store, we determined 
availability and pricing was very similar across retail locations in the same state, and any 
differences were assumed to be random. As such, we ultimately restricted the analysis to one store 
location in each state in order to maximize clarity and comparability. This is the same strategy as 
adopted in the MA RLPNC 16-6: Shelf Stocking report.  
Data collection occurred continuously throughout the period and included the number of products 
available, package price, number in package, bulb type, bulb shape, lumens, and wattage. Average 
and median prices presented throughout the report were calculated using the unit price of each 
bulb to most accurately reflect the choices available to consumers. Where indicated, some figures 
and tables show data for “in-stock” bulbs – bulbs that were indicated to be in-stock at the store 
location at the time of scraping. In theory, product links for each bulb were available for viewing 
online, regardless of which store location your browser was set to view; the in-stock flag should 
provide a better indication of which bulbs may have been “on the shelf” for a consumer shopping 
in store. 
 
Application of Results: Retroactively and Prospectively 
 
A copy of the complete study can be found in Appendix 4D, Study 17-9  
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Study 17-10: Sales Data Analysis and Modeling 
Type of Study:   Market Characterization or Assessment Evaluation 
     Net-to-Gross Evaluation 
Evaluation Conducted by:  NMR Group 
     Demand Side Analytics 
     LightTracker Initiative Members 
Date Evaluation Completed: 11/16/2017 
 

Study Objective and Summary of Results: 
The purpose of this study was to provide information for the RLPNC 17-11 LED NTG Consensus 
study and the 17-6 Annual report and Planning Market Adoption model study. The report describes 
the results of two sets of analyses of sales data compiled by the Consortium for Residential Energy 
Efficiency Data (CREED) The first of the analyses characterizes the market of screw-base light 
bulbs and the other estimates net-to-gross ratios (NTGR) for light-emitting diodes (LEDs). The 
studies show that energy-efficient lighting programs in Massachusetts and beyond have had a 
profound impact on the market. The report also summarizes light bulb shipment data reported by 
the Association of Electrical Equipment and Medical Imaging Manufacturers (NEMA).  
The study provides the following key findings: 

• Of the areas considered in this analysis (Massachusetts, New York, the U.S., program 
states, and non-program states), Massachusetts had the highest combined market share of 
energy-efficient bulbs (LEDs and CFLs) in 2016 (42%). 

• In the U.S., market shares for LEDs and halogens are increasing, whereas market shares 
for incandescents and CFLs are contracting. The market shares of bulbs in Massachusetts 
follow the same trend. 

• Incandescent and halogen bulbs account for nearly all A-line bulbs sales in current and 
future EISA exempt lumen bins. Low- and high-lumen bulbs that are currently EISA 
exempt, and will remain so in 2020, compose about nine percent of the Massachusetts 
lighting market. However, market share by bulb-type varies considerably by lumen range. 

• Socket saturation and market share of energy-efficient bulbs likely influence bulb sales per 
household across the U.S. A greater concentration of LEDs and CFLs reduces the 
frequency of bulb sales due to the longer lifespans of those bulbs. Massachusetts has the 
lowest sales per household when compared to the other study areas considered in this 
descriptive analysis. 

• Modeling results confirm the importance of program spending for boosting LED sales. 
Other factors found to influence LED sales are program age, income, concentration of 
certain retail stores, and political leanings.  

• The NTGRs suggested by the recommended model are 55% when assuming the 
Massachusetts program never existed (i.e., there was no program activity in 2016 or any 
years prior), and 39% when assuming the program existed through 2015 but not in 2016. 
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These are not treated as final results as they are being addressed as well in the consensus 
study 

 
Core Initiatives to which the Results of the Study Apply: 

• Residential Lighting (electric) (Electric Only) 
• Residential New Construction (Electric Only) 

 
Evaluation Recommendations: 
No formal recommendations were made in this evaluation. 
 

Explain Whether the PAs Decided to Adopt the Recommendations from the Study: 
N/A (no formal recommendations were made in this evaluation) 

 
How the Study Affects Program Results and Its Significance: 
This study produced estimated NTGRs for upstream lighting products for Massachusetts that will 
inform the RLPNC 17-11 LED NTG Consensus study and the 17-6 Annual report and Planning 
Market Adoption model study.  

 
Overview of Study Method: 
This two-part study combined a series of descriptive analysis tasks with a statistical modeling 
effort. The descriptive task was completed using Excel and relied on lighting bulb sales data 
compiled by CREED as part of the LightTracker Initiative, longitudinal sales data (2009-2016) 
and shipment data (2011-2017) from NEMA, program activity data, retail channel variable, and 
state-level household and demographic characteristics. The CREED data was generated from 
point-of-sale (POS) sales data (from grocery, drug, dollar, discount, mass merchandiser, and 
selected club stores), and National Consumer Panel state sales data (from home improvement, 
hardware, online, and selected club stores).  
The statistical modeling effort employed a regression modeling approach, was completed using 
STATA, and used CREED LightTracker data from the 38 states with adequate data (including 
Massachusetts). The model was created to predict bulb sales as a function of program activity and 
other factors. This was used to estimate a counterfactual scenario of modeled no-program activity 
to compare against modeled sales with actual levels of program activity. This work produced 
estimates of NTGR for upstream lighting programs for Massachusetts. 
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Application of Results: Retroactively and Prospectively (in that the results will inform the 
development of the 17-6 Market Adoption Model and prospective NTG ratios through the 17-11 
LED NTG Consensus study) 
 

A copy of the complete study can be found in Appendix 4D, Study 17-10 
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Study 17-11: Lighting Supplier Insights; and ENERGY STAR Partners Meeting 
Type of Study:   Market Characterization or Assessment Evaluation 
Evaluation Conducted by:  NMR Group 
     DNV GL 
Date Evaluation Completed: 2/24/2018 
 
Study Objective and Summary of Results: 
The purpose of this study was to: 

• Learn lighting suppliers’ perspectives on the current and future lighting market and the role 
of PA programs in it.  

• Develop estimates of future lighting market shares to be used as inputs both in the 
Massachusetts Market Adoption Model and for Massachusetts’ prospective net-to-gross 
(NTG) estimates for residential lighting. 

 
The study provides the following key findings: 

• Lighting suppliers predicted that LEDs will become the most prevalent lamp type through 
2022, with or without the Massachusetts upstream lighting program. However, they also 
predicted that these LED shares will be much lower in the absence of the program. 

• The suppliers predicted that halogen standard, reflector, and specialty lamps will primarily 
make up the lost LED market share if the Massachusetts upstream lighting program goes 
away. 

• Suppliers were fairly evenly divided (median likelihood=6.0, mean likelihood=5.3, on 10-
point scale, where 10 indicated “very likely”) as to whether the U.S. Department of 
Energy’s (DOE’s) expanded definition of general service lamps will be adopted. 

• The suppliers were also evenly divided (median likelihood=5.0, mean likelihood=4.5) as 
to whether DOE would keep the kept the backstop in place that would bar the 
manufacturing and import of non-compliant bulbs starting in January 2020. 

• Asked to define when the residential lighting market would be considered “transformed,” 
the suppliers cited metrics of customer buying habits or retail shelf saturation of LEDs. 
They thought that an LED market share of greater than 50% signaled that program 
incentives were no longer necessary. 

• Suppliers continued to report concerns about non-ENERGY STAR LED lamp quality, 
although a large majority said product quality had either improved or stayed the same over 
the past few years.  

• Suppliers estimated that nearly one-half of low lumen (<310) lamp shapes on 
Massachusetts store shelves use incandescent technology and that manufacturers will 
primarily transition these lamps to LEDs in the next five years. 

• Suppliers were split about whether California’s early implementation of EISA Phase 2 
standards would impact Massachusetts markets, but said unequivocally that LEDs will still 
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dominate the U.S. market, even when taking national/international market trends into 
consideration.   

 
Core Initiatives to which the Results of the Study Apply: 

• Residential Lighting (electric) (Electric Only) 
• Residential New Construction (Electric Only) 
 
Evaluation Recommendations:  
No formal recommendations were made in this evaluation. 
 
Explain Whether the PAs Decided to Adopt the Recommendations from the Study: 
N/A (no formal recommendations were made in this evaluation) 
 
How the Study Affects Program Results and Its Significance: 
This study’s predictions for Massachusetts lamp market shares were used both as inputs to the 
Massachusetts Market Adoption Model and for Massachusetts’ prospective net-to-gross (NTG) 
estimates for residential lighting. Other study findings, such as predictions of future federal 
lighting regulations and recommended metrics for measuring residential lighting market 
transformation, will also help inform program design, planning, implementation, and/or analysis. 
 
Overview of Study Method: 
The study conducted in-depth interviews with 19 manufacturers and four high-level retail lighting 
buyers in October 2017. These companies manufactured, supplied, or purchased lighting products 
that received upstream incentives from the program from June 2016 to June 2017. Collectively, 
these lighting suppliers accounted for 99% of total program sales during this period. Evaluators 
also conducted interviews and had informal conversations with attendees at the ENERGY STAR 
Partners Meeting in October 2017. 
 
Application of Results: Retroactively and Prospectively 
 
A copy of the complete study can be found in Appendix 4D, Study 17-11  
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Study 17-12: Appliance Recycling Database Review and Savings Update 
Type of Study:   Impact Evaluation 
Evaluation Conducted by:  NMR Group 
Date Evaluation Completed: 3/27/2018 
 
Study Objective and Summary of Results: 
The last impact study performed on the refrigerator and freezer recycling program was completed 
in June 2011. A literature review suggested that the Program Administrators may need to update 
the Technical Reference Manual (TRM) to reflect the changing characteristics of recycled 
appliances. The objectives of this study were: 

1. Identify the current characteristics of refrigerators and freezers being recycled through the 
program and compare them to those identified in the 2011 study and the 17-5 General 
Products NTG literature review. 

2. Use algorithms from the Uniform Method Project to calculate unit energy consumption 
(UEC) and per-unit savings. 

Note that this report covers a single task in the 18-1 Appliance Recycling Program Evaluation. A 
participant survey, to be conducted in spring 2018, will allow for further refinements to UEC and 
per-units savings (gross and net).  
Key findings in this study include: 

• Refrigerator UEC: Compared to the evaluated 2011 UEC (1,204 kWh), the 2017 UEC 
(907 kWh) was 25% lower. The vintage of refrigerators was the main factor in the 
difference in UEC between the two studies. In 2011, 82% of refrigerators recycled were 
manufactured before 1990, while in 2017 only 19% were, and the average age of units 
dropped from 27 years to 19 years. However, the larger size and increased side-by-side 
configuration of 2017 units and the increase in primary units offset the age-related UEC 
reduction to some extent. 

• Refrigerator per-unit savings: Average weighted refrigerator per-unit savings of 638 
kWh was only 6% lower (40 kWh) than the weighted per-unit savings of 678, based on 
current Technical Reference Manual (TRM) assumptions. The smaller change in savings 
relative to UEC reflects the updated part-use factors (0.94 for 2017 vs. 0.79 for secondary 
replaced units and 0.62 for secondary not-replaced units in 2011) and the fact that UEC 
reductions due to vintage were offset by increases due to size and door configuration. Part-
use factors adjust for units that are not plugged in and turned on the full year prior to being 
recycled. A part-use of 0.94 implies that the recycled units were plugged in and turned on 
94% of the time.  

• Freezer UEC: The 2017 freezer UEC (667kWh) was 41% lower than the evaluated 
estimate in 2011 (1,126 kWh). The reduction reflects the fact that 2017 units were younger 
and smaller than those surrendered in 2011. In 2011, 86% of freezers recycled were 
manufactured before 1990 and were 31 years at the time of surrender, while the comparable 
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values in 2017 were 39% and 24 years. The size of recycled freezers decreased from 17 ft3 
in 2011 to 15 ft3 in 2017. 

• Freezer per-unit savings: Average freezer per-unit savings value of 579 kWh was 13% 
(84 kWh) lower than the 2011 value. Again, the age and size of units account for the 
decrease, but the smaller change in savings relative to UEC reflects the updated part-use 
factors (0.94 for 2017 vs. 0.89 secondary replaced units in and 0.60 for secondary not-
replaced units in 2011). 

 
Core Initiatives to which the Results of the Study Apply: 

• Residential Consumer Products (Electric Only) 
 
Evaluation Recommendations: 
The study did not make any formal recommendation. 
 
Explain Whether the PAs Decided to Adopt the Recommendations from the Study: 
N/A (no formal recommendations were made in this evaluation) 
 
How the Study Affects Program Results and Its Significance: 
Should the PAs adopt the consideration, per-unit savings for both refrigerators and freezers would 
decrease compared to current TRM assumptions.  
 
Overview of Study Method: 
NMR used information contained in the 2017 Appliance Recycling Program Tracking Database 
to update UEC values calculated with the UMP appliance recycling regression equations. NMR 
calculated per-unit savings by applying the median part-use factor from as identified in a recent 
literature review and assuming the same replacement rates as the 2011 MA program study. 
 
Application of Results: Retroactively  
 
A copy of the complete study can be found in Appendix 4D, Study 17-12  
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Study 17-13:  Gas Condensing Boilers Losses and Savings Potential 
Type of Study:   Impact Evaluation 
Evaluation Conducted by:  Navigant Consulting 
Date Evaluation Completed: 1/25/2018 
 

Study Objective and Summary of Results: 
The goal of this quick hit study was to determine whether any of the areas for further research 
identified in previous studies on condensing boilers (2014 HEHE Impact Evaluation1 and RES16 
HEHE Condensing Equipment Barriers Study2) have sufficient savings potential to warrant in-
depth research. Specifically, the team: 

• Conducted additional research on available smart control technologies for condensing 
boilers 

• Explored the feasibility of a study to assess savings potential for simultaneous envelope 
and control improvements given previous research 

 
The study provides the following key findings: 

• Finding 1: There are four factors that determine the efficiency of a boiler: combustion air 
temperature, return water supply temperature, burner modulation, and heat exchanger 
effectiveness. The research team believes tekmar House Control systems could help 
increase savings by reducing the return water supply or increasing heat exchanger 
effectiveness due to lowering the firing rate of the boiler at lower supply temperatures, but 
not significantly beyond the benefits of outdoor reset controls.   

• Finding 2: tekmar House Control systems have high equipment and installation costs. 
tekmar pump and valve control list prices range from $1,000 to $1,300, and compatible 
tekmar smart thermostats range from $200 to $370. In addition to the upfront cost, 
installing the control adds approximately 16 hours of work in retrofit installations due to 
the need to rewire the home with valves and sensors. These costs are higher than the 
estimated incremental costs assumed by the PAs for the benefit-cost screening of a 
hypothetical smart controls measure. As the hypothetical measure was not cost-effective, 
the research team believes that the House Control system would also not pass the benefit-
cost testing.  

• Finding 3: Tekmar’s RoomResponse control is a less expensive control that may produce 
savings for gas condensing boilers, but as a new product tekmar does not have any available 

                                                 
1 High-Efficiency Heating Equipment Impact Evaluation, Final Report, March 2015. http://ma-
eeac.org/wordpress/wp-content/uploads/High-Efficiency-Heating-Equipment-Impact-Evaluation-Final-Report.pdf. 
2 HEHE Condensing Equipment Barriers, Final Report, March 2017. http://ma-eeac.org/wordpress/wp-
content/uploads/RES-16-HEHE-Condensing-Equipment-Barriers-Report.pdf. 
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case studies on savings. Depending on actual savings potential, this measure may or may 
not be cost-effective. The research team estimates a pilot program evaluation to validate 
savings using billing analysis would require well over 1,000 participants to achieve 
statistically significant results.3 The control is compatible with standard thermostats and 
most gas condensing boiler models.  

• Finding 4: There is not an apparent cost-effective way to retrofit better emitters. Plumbers 
must cut into walls, solder pipe, drain the system, and refit all components to make changes 
to a home’s emitters.   

• Finding 5: In a best-case, deep retrofit scenario where homeowners with condensing 
boilers install all possible HES insulation and air sealing measures, implementing controls 
to reduce boiler supply temperatures commensurate with heat load reductions could at most 
improve boiler seasonal efficiency by 3%. Given historic data on typical number of HES 
measures per home, the team believes actual incremental boiler savings from control 
upgrades at the time of weatherization would be lower than 3% and highly variable from 
home to home. 

• Finding 6: Manufacturers have found two loopholes in the DOE boiler test procedure 
which likely cause inflated efficiency ratings. Boilers are tested with low excess air which 
increases combustion temperature, providing higher efficiency ratings (0.5-1.0% inflation). 
Boilers may also get tested in higher humilities, causing a 1.0-2.0% inflation to efficiency 
ratings due to water vapor added weight to condensate. This represents theoretical savings 
of 1.5%-3.0% (15-30 therms) that cannot be achieved under typical operating conditions. 

• Finding 7: Neither this study nor the RES16 study affected the current savings estimates 
for gas condensing boilers. Since both the efficient and baseline equipment available 
operate, on average, below their rated efficiency, condensing boilers are still much more 
efficient than baseline options and customers will still benefit from installing them.  

 
Core Initiatives to which the Results of the Study Apply: 

• Residential Heating and Cooling (Gas Only) 
 
Evaluation Recommendations: 
The following recommendations were made by the evaluators conducting this study. 

Recommendation 1:  The research team does not recommend pursuing House Control 
systems as a smart condensing boiler control measure in Massachusetts at this time.  
Recommendation 2:  The expected small magnitude and high variability of incremental boiler 
savings from control upgrades at the time of weatherization do not warrant a rigorous 
verification study; such an effort would be prohibitively expensive.  

                                                 
3 Based on observed coefficient of variation in boiler consumption from 2014 HEHE study (0.54), this is the sample 
size needed to detect a 3% change in consumption with low enough relative precision to demonstrate non-zero savings.   
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Recommendation 3: The PAs should not pursue additional research to increase condensing 
boiler efficiency to unattainable efficiency levels. The PAs may wish to consider low-cost 
strategies such as providing guidance on best practices for outdoor reset control programming. 
Recommendation 4. Navigant does not recommend discontinuing current program offerings 
for condensing boilers on the basis of this study.  

 
Explain Whether the PAs Decided to Adopt the Recommendations from the Study: 
The PAs are considering all recommendations for adoption at this time. The PAs have not formally 
adopted or rejected any recommendations that require changes to program design and operations. 
 
How the Study Affects Program Results and Its Significance: 
This study does not propose any updates to savings estimates for current or future program 
measures. The findings inform program design and possible strategies for increasing savings from 
condensing boilers.  
 
Overview of Study Method: 
The research team conducted interviews and literature review on boiler control strategies and 
analyzed recent Residential Baseline study (RES 1) data to assess the propensity of condensing 
boiler owners to conduct envelope upgrades.  
 
• Interviews. To determine whether the PAs should invest in deeper, targeted research in either 

of the two areas, Navigant conducted additional literature review and interviews with three 
condensing boiler experts. The goal of these interviews was to research whether other energy 
savings control strategies were viable for implementation to maximize the savings potential of 
condensing boilers through the Mass Save HEHE program. The research team discussed the 
following topics with interviewees: 

o Capabilities of smart boiler controls available in the market 
o Applicability of available smart controls to condensing boilers. 
o Cost effectiveness of distribution upgrades 
o Other mechanisms for and constraints on maximizing condensing boiler efficiency 

• Literature Review. The most versatile control systems available for retrofit to residential 
boilers in the US are made by tekmar, a Watts company. The research team’s initial literature 
review during the RES 16 study found that tekmar reported large savings in hydronic systems 
after installing their control system.4 The research team began this project by conducting a 
closer review of the documentation of this control system and verified the control design and 
intended effects with tekmar. The research team also reviewed the US patent database, but did 
not identify any other boiler control technologies to investigate.  

                                                 
4 http://www.tekmarcontrols.com/solutions/46-solutions/energy/268-housecontrolsavings.html 
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• Baseline Study Data Analysis. The research team leveraged data from the ongoing 

Massachusetts Residential Baseline study (RES 1) to assess the propensity of condensing 
boiler owners to conduct envelope upgrades and to quantify the total market size of 
homeowners with high efficiency boilers.  

 
Application of Results: Retroactively and Prospectively 
 
A copy of the complete study can be found in Appendix 4D, Study 17-13 
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Study 17-14: Baseline Load Shape Study Cooling Season Short Report 
Type of Study:   Market Characterization or Assessment Evaluation 
Evaluation Conducted by:  Navigant Consulting 
Date Evaluation Completed: 11/15/2017 
 

Study Objective and Summary of Results: 
The purpose of this study was to provide early results from the RES 1 Baseline Study relevant to 
the cooling season (June 1 – September 30). The results included load shapes and summer energy 
consumption by end use for the cooling season. 
The study provides the following key findings: 

1. Central air conditioners (AC) and room AC are by far the largest contributors to 
residential peak demand. Cooling collectively makes up about half of total residential ISO-
NE and residential peak demand, with household ISO-NE peak demands of 1.7 kW and 0.6 
kW from central AC/heat pump (HP) and room AC, respectively. The saturation of central 
cooling (including shared and individual household equipment) increased from 29% in 2008 
to 45% of households in 2017, negating all cooling equipment efficiency gains over the same 
time period.  

2. Across the rest of the metered end uses, individual homes have a variety of significant 
end use loads during peak times. Dehumidifiers, clothes dryers, pool pumps, and hot water 
heaters all have significant load during peak times.  

3. Heat pump water heaters appear to use about half as much electricity as domestic water 
heaters, which corroborates much of the expected savings, at least during the summer. 

 

Core Initiatives to which the Results of the Study Apply: 

• Residential Heating and Cooling (Electric Only) 
• Residential Consumer Products (Electric Only) 
 
Evaluation Recommendations5: 
No formal recommendations were made by the evaluators conducting this study. 

 

Explain Whether the PAs Decided to Adopt the Recommendations from the Study: 
N/A (no formal recommendations were made in this evaluation) 

 

                                                 
5 This study provided considerations rather than recommendations because it was an interim report which was not 
intended to provide firm recommendations. 
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How the Study Affects Program Results and Its Significance: 
The results from this study are interim results relevant to a four-month period of the year. The PAs 
are waiting for annual results to decide if there are any changes to program design that need to be 
considered. 

 
Overview of Study Method: 
This study employed the following data collection methods: 

• General saturation survey with detailed follow-up questions for specific end uses (n=6,901) 
• Whole-home saturation and characterization verification and true-up (n=356) 
• Comprehensive power metering of all relevant end uses (n=300) 
• Targeted power metering of specific end uses (n=56) 

 
Application of Results: Retroactively and Prospectively 
 

A copy of the complete study can be found in Appendix 4D, Study 17-14 
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Study 17-15: Baseline Load Shape Study Heating Season Short Report 
Type of Study:   Market Characterization or Assessment Evaluation 
Evaluation Conducted by:  Navigant Consulting 
Date Evaluation Completed: 3/15/2018 
 

Study Objective and Summary of Results: 
The purpose of this study was to provide early results from the RES 1 Baseline Study relevant to 
the heating season (November 1 – March 13). The results included load shapes and winter energy 
consumption by end use for the heating season. 
 

The study provides the following key findings: 

• Based on initial analysis of lighting data, lighting is likely the end use with the largest 
contribution to total winter consumption and winter peak.  

• Based on Conclusion 1 above, further improvements in the installed lighting efficiency and 
controls, either induced by programs or the overall market, will cause significant reductions 
in peak loads 

• Electric resistance heat has a surprisingly flat hourly load shape on peak days, more similar 
to a refrigerator than an air conditioner on a peak day.  

• Electric resistance heating consumption is highly variable. The top 25% of households with 
electric resistance heat presently consume approximately ten times as much as the median.  

• Electric water heaters offer a significant opportunity for winter peak demand savings, the 
largest non-HVAC opportunity. 

 

Core Initiatives to which the Results of the Study Apply: 

• Residential Heating and Cooling (Electric Only) 
• Residential Consumer Products (Electric Only) 

 
Evaluation Recommendations6: 
This study made no formal recommendations. 
 

Explain Whether the PAs Decided to Adopt the Recommendations from the Study: 
N/A (no formal recommendations were made in this evaluation) 

                                                 
6 This study provided considerations rather than recommendations because it was an interim report which was not 
intended to provide firm recommendations. 



2017 Energy Efficiency Plan Year Report 
D.P.U. 18-51 
June 8, 2018 
Appendix 4C, Summaries of Evaluation Studies 
Page 38 of 133 

 
 
How the Study Affects Program Results and Its Significance: 
The results from this study are interim results relevant to a four-month period of the year. The PAs 
are waiting for annual results to decide if there are any changes to program design that need to be 
considered. 

 
Overview of Study Method: 
This study employed the following data collection methods: 

• General saturation survey with detailed follow-up questions for specific end uses (n=6,901) 
• Whole-home saturation and characterization verification and true-up (n=356) 
• Comprehensive power metering of all relevant end uses (n=300) 
• Targeted power metering of specific end uses (n=56) 

 
Application of Results: Retroactively and Prospectively 
 

A copy of the complete study can be found in Appendix 4D, Study 17-15. 
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Study 17-16: Ductless Mini-Split Heat Pump Survey 
Type of Study:   Impact Evaluation 
Evaluation Conducted by:  Navigant Consulting 
Date Evaluation Completed: 3/30/2018 
 

Study Objective and Summary of Results: 
The purpose of this study was to answer the following question: Have any recent changes to the 
DMSHP program resulted in changes to how participants use their installed DMSHP equipment, 
specifically whether they are using their DMSHPs more for heating? In particular, the survey was 
designed to adjust the heating effective full load hour (EFLH) value of 451 derived from the 
Ductless Mini-Split Heat Pump Impact Evaluation completed in 2016 and which is currently being 
used to calculate savings for DMSHPs. 
The primary evaluation question, along with secondary evaluation questions, were assessed 
through a participation survey, which mirrored the participant survey (and in many cases replicated 
questions from the survey) completed in 2014 and which set the stage for the 2016 impact 
evaluation. The evaluation team compared results between the two surveys to understand 
differences in participant activities resulting from program changes.  
The study provides the following key findings: 

• Fifteen percent more program participants report using their DMSHPs for heating through 
the 2017 participant survey as compared to the 2014 survey.  Fifteen percent is a substantial 
increase that indicates the implementation changes have increased customers awareness of 
the heating benefits for DMSHPs. 

• Sixty-one percent of survey respondents indicated that they learned about the heating 
capabilities of their DMSHP from their contractor or the Mass Save program.  

 
Core Initiatives to which the Results of the Study Apply: 

• Residential Heating and Cooling (Electric Only) 
 
Evaluation Recommendations: 
The following recommendations were made by the evaluators conducting this study. 

Recommendation 1: The Mass Save Residential Heating and Cooling program should adjust 
the heating effective full load hour (EFLH) value used for calculating savings from DMSHPs 
to 535 EFLH (from the currently used value of 451 EFLH). 
Recommendation 2: The Mass Save Residential Heating & Cooling program should continue 
enforcing the program changes enacted in 2016, as these program changes are resulting in 
higher heating usage of rebated DMSHPs. 
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Explain Whether the PAs Decided to Adopt the Recommendations from the Study: 
The PAs plan to adopt the recommendations. 
 
How the Study Affects Program Results and Its Significance: 
When applied, the RES 29 study finding of a new heating EFLH value will slightly increase the 
energy savings from DMSHPs for 2017 as well as the projections for 2018 and beyond.  
 
Overview of Study Method: 
The evaluation team surveyed 2017 program participants via a web survey that very closely 
resembled the web based survey fielded in 2014. The population frame included 4,667 participants, 
all of whom had received rebates for DMSHPs in 2017. Emails were sent to a sample of 1,976 
participants drawn from this population frame. In the email invite, participants were offered a $10 
Amazon gift card for completion of the online survey. Of the sample that received email invites, 
131 invites (6% of the sample) bounced-back, 1,291 invitees did not respond or complete the 
survey, and 554 participants (28% of the sample) completed the survey and received an incentive. 
The overall response rate for participants with valid emails was 30%.  
 
Application of Results: Retroactively and Prospectively 
 
A copy of the complete study can be found in Appendix 4D, Study 17-16 
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Study 17-17: Ductless Mini-Split Heat Pump Cost Study 
Type of Study:   Market Characterization or Assessment Evaluation 
Evaluation Conducted by:  Navigant Consulting 
Date Evaluation Completed: 4/1/2018 
 

Study Objective and Summary of Results: 
The purpose of this study was to evaluate the energy-efficiency related total and incremental costs 
of single family home installations of ductless mini-split heat pump (DMSHP) systems currently 
rebated through the Residential Heating and Cooling program. 
 
The study provides the following key findings: 

• The study provides the total installed costs and incremental installed costs of DMSHP 
systems based on cooling capacity, number of zones, and cold-climate functionality.  The 
costs are provided at baseline and rebate-eligible efficiency levels.  

• The study provides the incremental costs of various DMSHP installation factors and 
configurations including retrofit versus replacement, wall type, and mounting location of 
the outdoor unit.   

• There are savings opportunities with DMSHP systems with lower cooling capacities 
ranging from 9.5 kBtu/h and 13.5 kBtu/h.  Systems in this size range are available with 
ratings at or above 28 SEER and 14 HSPF. 

• At larger DMSHP system capacities at or 30 kBtu/h, there is little or no incremental cost 
from the base case of 15 SEER / 8.2 HSPF to the  lower rebate threshold of 18 SEER / 10 
HSPF for non-cold climate heat pumps.  On the other hand, there are significant 
incremental costs for qualified cold-climate systems at the lower rebate threshold of 18 
SEER / 10 HSPF in this size range.  

• Anecdotal evidence suggests that an increasing proportion of DMSHP installations in 
Massachusetts are using ducted indoor units. While these units would likely cost more, 
they might provide comparable savings.  However, they were not within the scope of the 
study.  

 
Core Initiatives to which the Results of the Study Apply: 

• Residential Heating and Cooling (Electric Only) 

 
Evaluation Recommendations: 
The following recommendations were made by the evaluators conducting this study. 

Recommendation 1:  To motivate the adoption of smaller capacity systems at very high-
efficiencies, the PAs should consider adding a premium rebate level at 28 SEER and 14 HSPF.     
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Recommendation 2:  PAs should consider limiting the rebate eligibility for DMSHP systems 
to systems that are cold-climate qualified. This limitation may be implemented by requiring 
cold-climate qualification(s) or by providing specific efficiency requirements at low outdoor 
temperatures. 
Recommendation 3:  Since ducted DMSHP systems may comprise an increasing portion of 
DMSHP rebate claims, the PAs should consider evaluating how equipment and installation 
costs of ducted systems compare to the non-ducted systems examined in this study. 

 
Explain Whether the PAs Decided to Adopt the Recommendations from the Study: 
The PAs are considering all recommendations for adoption at this time. The PAs have not formally 
adopted or rejected any recommendations that require changes to program design and operations. 
 
How the Study Affects Program Results and Its Significance: 
The findings of this study help inform an update of the Residential Heating and Cooling Program’s 
rebate offerings. The study provides information that will help PAs make informed decisions about 
the efficiency levels at which rebates are offered, and the rebate amounts that are offered. 
 
Overview of Study Method: 
This study relies on three main data sources: 1) a survey of HVAC contractors in Massachusetts, 
2) retail prices gathered by webscraping, and 3) a sample of scanned invoices for system 
installations that were rebated through the program. This study combines data from these three 
sources to construct cost-efficiency curves that describe the total installed cost of DMSHP systems 
across a range of different system sizes and efficiency levels.  
The evaluation team first defined the representative product sizes that are typically installed in the 
PAs’ service areas. The team then gathered cost data by surveying contractors and webscraping 
retail prices, and merged the data from these two sources to construct cost-efficiency curves. 
Finally, the team reviewed a sample of program invoices to confirm that the constructed cost-
efficiency curves fall in the ranges of costs reported on program invoices. 

 
Application of Results: Prospectively 
 
A copy of the complete study can be found in Appendix 4D, Study 17-17 
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Study 17-18: Connected Thermostats and Technology Literature Review 
Type of Study:   Impact Evaluation 
Evaluation Conducted by:  Navigant Consulting 
Date Evaluation Completed: 10/13/2017 
 

Study Objective and Summary of Results: 
The purpose of this study was to conduct a comprehensive review of literature pertaining to smart 
thermostats and other connected devices in residential settings to provide an understanding of the 
state of existing technologies and their effects on energy consumption. Additional goals included 
describing the likely direction of emerging and future technologies, and outlining potential future 
effects on home energy use and savings. The research team synthesized its findings from a wide 
range of sources and distilled key findings to inform the program administrators’ (PA) decision 
whether to invest in deeper, targeted research on savings attributable to these connected devices. 
 
The study provides the following key findings: 

• Smart thermostats and other connected devices are increasing market share rapidly and 
becoming more prominent in the consumer market, with smart thermostat adoption 
outpacing other connected devices. 

• Research-based energy savings values for smart thermostats have been produced in other 
regions, but because these results vary considerably between climate zones, product types 
and other considerations, primary research on smart thermostat savings in MA is 
warranted. 

• Research-based studies of energy savings for other connected devices is currently limited, 
as most of these technologies are new to the market and have not undergone thorough 
research. Because adoption rates are still relatively low, primary research on savings is not 
yet feasible due to small sample sizes, and secondary literature-based savings estimates 
remain most relevant at this time. 

• Because these markets are evolving rapidly, connected devices other than thermostats 
should be revisited on a regular basis to determine whether primary research may become 
feasible and/or warranted. 

 
Core Initiatives to which the Results of the Study Apply: 

• Residential New Construction (Electric & Gas) 
• Residential Multi-Family Retrofit (Electric & Gas) 
• Residential Home Energy Services (Electric & Gas) 
• Residential Behavior/Feedback (Electric & Gas) 
• Residential Heating and Cooling (Electric & Gas) 
• Residential Consumer Products (Electric & Gas) 
• Residential Lighting (electric) (Electric Only) 



2017 Energy Efficiency Plan Year Report 
D.P.U. 18-51 
June 8, 2018 
Appendix 4C, Summaries of Evaluation Studies 
Page 44 of 133 

 
Evaluation Recommendations: 
The following recommendations were made by the evaluators conducting this study. 

Recommendation 1:  Conduct a primary research study of smart thermostat savings in MA to 
produce rigorous MA-specific savings values. 
Recommendation 2:  Continue to rely on secondary research estimates of savings from other 
connected devices in the near-term due to primary research feasibility constraints and relative 
immaturity of the market. 
Recommendation 3:  Revisit and update the secondary literature research on other connected 
devices on a regular basis to keep pace with the rapidly evolving consumer market, and to 
gauge if and when primary research may become feasible and warranted for key connected 
devices beyond thermostats. 

 

Explain Whether the PAs Decided to Adopt the Recommendations from the Study: 
The PAs are considering all recommendations for adoption at this time. The PAs have not formally 
adopted or rejected any recommendations that require changes to program design and operations. 

 
How the Study Affects Program Results and Its Significance: 
The findings of this study inform planning and program design by the MA PAs by helping them 
better understand current status and trends of existing and emerging connected technologies in the 
market, and their potential to serve as new measures. Moreover, our research informs the PAs as 
to which devices and technologies warrant primary research on savings. Namely, smart 
thermostats are widely adopted and incentivized, and because other studies have found highly 
variable results, our study encourages the PAs to conduct primary research to determine MA-
specific savings values for smart thermostats. This study also advises PAs to regularly update the 
secondary literature research on other connected devices beyond thermostats--though they make 
up a small market share currently, some of these technologies may gain ground rapidly, then 
facilitating or warranting adoption through pilot programs or new measures, and accompanying 
savings and/or measure characterization research. 

 
Overview of Study Method: 
We conducted a thorough secondary literature review of researched savings values and other key 
information related to smart thermostats and other connected devices. We reviewed and 
summarized findings from 35 sources on thermostats and 29 related to other connected devices. 
These sources included published research papers, academic conference proceedings, state TRMs 
and other guidelines, manufacturer published information and product specifications, evaluation 
reports, other literature reviews and meta-analyses, and online research. We summarized key 
findings from every source and a link to that source in an Excel-based annotated bibliography 
accompanying the final memo. 
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Application of Results: Retroactively and Prospectively 
 

A copy of the complete study can be found in Appendix 4D, Study 17-18 
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Study 17-19: Moderate Income Market Characterization 
Type of Study:   Market Characterization or Assessment Evaluation 
Evaluation Conducted by:  Navigant Consulting 
Date Evaluation Completed: 2/27/2018 
 

Study Objective and Summary of Results: 
The goal of this study was to conduct a market study to characterize the population targeted by the 
Moderate Income offer and identify the needs and potential opportunities to serve customers above 
Moderate Income offer program eligibility (between 80% - 120% State Median Income (SMI)), 
also referred to as the potentially expanded moderate income customers The evaluation team 
designed the study to explore the following research objectives: 
 

• Estimate the size of the eligible population within both the existing (60-80% of state 
median income) and potentially expanded (80% - 120% of SMI) moderate income 
classifications.  

• Describe customer characteristics such as demographics, tenure (rent or own), and 
awareness and participation in Home Energy Services and the Moderate Income offering. 

• Assess customer response to the current Moderate Income offering and its requirements.  
• Assess differences between the moderate income groups and those that are income 

ineligible for the offering, but could participate in the HES initiative. 
 
This summary captures the most notable conclusions resulting from the Moderate Income Market 
Characterization study, organized by two topics: 1) population characteristics, and; 2) response to 
the Moderate Income offering. 

 
POPULATION CHARACTERISTICS 
The five points below summarize notable characteristics of the population.  

1. A similar number of households self-identified as being eligible for the existing and 
potentially expanded moderate income groups with considerably more households 
self-identifying within the low income and income ineligible groups. Approximately 
299,000 Massachusetts households self-reportedly qualify for the existing Moderate 
Income offering. This represents 16% of Massachusetts’ residential population. Slightly 
fewer households are in each of the potentially expanded moderate income groups; 14% of 
Massachusetts’ residential population have income between 81%-100% of SMI, and 13% 
have income between 101%-120% of SMI. 

2. Customers that fall within the existing moderate income group face greater economic 
and energy challenges than the higher income households surveyed. Customers 
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currently classified as moderate income are more likely to report difficulties paying their 
bills and sacrificing comfort in their home to save on energy costs than households that 
report higher income levels.  

3. The existing moderate income group is as likely to receive an HEA and install 
recommended measures as those with higher incomes. The survey analysis indicates 
that other factors, such as homeownership and age of household members, are more likely 
to influence participation decisions than income. With that said, there may be bias in the 
survey data resulting from survey mode and/or the source of the selected sample. 

4. The existing moderate income group is more likely to cite “affordability” as a barrier 
as those that reported higher incomes. However, there is limited evidence that 
affordability may inhibit lower income customers’ ability to install recommended 
equipment. Customers within the existing moderate income group are more likely to cite 
affordability as a barrier to participation than customers within higher income groups.  

5. Participants’ life stages may correspond with program awareness more than income. 
The survey found that there are higher awareness and participation rates by households 
with individuals 65 and older (potential retirees) than households with children. These 
survey results corroborated the unique characteristics of the subgroups identified in the in-
person interviews (discussed below). Whereas participation rates correlated with income 
for households with children, there was no such pattern for those with older (65+) 
household members, indicating income may not be as much an indicator of action for this 
group at their stage of life. The survey also found that home-ownership and the amount of 
time in their homes are more influential on HEA participation than income. 

6. Household characteristics other than income may be a greater determinant of 
whether customers install energy efficiency measures. The 22 in-person interviews 
provided deeper insight into customers’ situations and experiences. These qualitative 
interviews did not reveal any meaningful differences in interview responses across the 
three income classifications (61%-80%, 81%-100%, and 101%-120% of SMI); however, 
the research corroborated the survey findings and highlighted that customers’ individual 
characteristics drive their perceptions and decision-making processes more than income. 
For example, the evaluation team observed that customers’ disposable income and amount 
of free time affected energy efficiency decisions more than their income. 

 
To illustrate this point, Table 1 compares two demographic subgroups identified through 
the in-person interviews: retirees and young heads of households. These households may 
have similar income levels, but they have unique financial and household characteristics 
that affect their attitudes, awareness, and receptivity to program participation and their 
energy efficiency decisions.  
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Table 1. Moderate Income Subgroups and Associated Characteristics 

Subgroup Common Characteristics 
Retirees/senior citizens • Have planned savings and budgets 

• Have more free time  
• Are more aware and likely to participate in an HEA 
• Report being open to income verification processes if 

they know it will help them save money 

Young heads of households  
(with and without children) 

• Have little disposable income 
• Have minimal free time 
• Are generally aware of energy efficiency; however, 

efficiency decisions often take a back seat to other 
priorities 

• Are not as aware of the HEA 
• Indicate that the decision to participate is dependent on 

the perceived value they will receive for their time 

Source: Evaluation team analysis of in-person interviews 

 
RESPONSE TO MODERATE INCOME OFFERING 
The following three points highlight the findings from survey respondents related to the Moderate 
Income offering.  

7. Customer time and availability, perception of their need for energy efficiency, and 
need for more information are the greatest barriers to participation in the Moderate 
Income offering. Participating in an HEA requires customers to be home for the 
assessment. Customers most frequently mentioned this time and availability requirement 
as a barrier to participation. While the survey did not isolate availability for the meeting 
versus time, given relatively fewer customers cited difficulty being home during the day to 
meet a contractor one could surmise that time is more of an issue for these customers. The 
concern around the time it would take to participate in the assessment also emerged through 
the in-person interviews, particularly from younger interviewees who wanted to make sure 
the value they receive is worth the amount of time they need to commit to the process.  
 
The most notable barrier to installation of recommended measures is customers’ belief that 
they do not need the equipment. Additionally, the incentive for appliances may not be 
sufficient to encourage installation. The in-person interviews found that customers 
appreciate the higher value incentive, particularly the high incentive for insulation. 
However, for appliances, many interviewees expressed that the rebate value is not worth 
their time to go through with purchasing the equipment through the program.  

8. The income verification process and perception of eligibility may be a barrier to 
participating in the Moderate Income offering. Personalized and more in-depth 
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discussion on the requirements may help to overcome that barrier. About one-third of 
customers that responded to the survey said they would be unlikely to go through the 
income verification process after learning about the enhanced incentive offerings. In 
addition to thinking that they would not qualify, they cited privacy concerns. The in-person 
interviews indicated that having someone explain the process to them could be useful to 
overcoming concerns.  

9. Customer trust in their PA and positive prior experiences drive willingness to 
participate. Trust is a theme that came out of the in-person interviews and the open-ended 
comments in the survey. Trust often results from positive prior experience with a PA and/or 
PA programs. In-depth interviewees that had positive experiences seemed more willing to 
participate in an HEA and less hesitant to complete the income verification process. This 
finding impresses the importance of engaging with sources trustworthy to these customers 
to communicate relevant information and encourage participation in the Moderate Income 
offering.  

 
Core Initiatives to which the Results of the Study Apply: 

• Residential Home Energy Services (Electric & Gas) 
 
Evaluation Recommendations: 
No formal recommendations were made in this evaluation. 
 
Explain Whether the PAs Decided to Adopt the Recommendations from the Study: 
N/A (no formal recommendations were made in this evaluation) 
 
How the Study Affects Program Results and Its Significance: 
This study does not propose any updates to savings estimates for current or future program 
measures. The findings inform program design and possible program offerings.  
 

Overview of Study Method: 
To address the stated research objectives, the evaluation team used four primary data sources: 1) 
a residential web-based customer survey; 2) in-person interviews; 3) HES initiative tracking data, 
and; 4) data collected through the Massachusetts Residential Baseline Study (RES 1).  
 
The evaluation team completed 978 web-based customer surveys. The survey categorized 
customers by income as follows: 

• Low income eligible (up to 60% of SMI) 
• Moderate income eligible (61%-80% of SMI) 
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• Potentially expanded moderate income offering eligible (81%-100% and 101%-120% of 

SMI)  
• Income ineligible but able to participate in HES (121% and greater SMI)  

 
To complement the quantitative survey results, the evaluation team completed 22 in-person 
interviews with a sample of moderate income survey respondents. These interviews probed more 
deeply into customer’s needs, experiences with HES, and perception of the Moderate Income 
offering.  
 
Application of Results: Retroactively and Prospectively 
 

A copy of the complete study can be found in Appendix 4D, Study 17-19 
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Study 17-20: Home Energy Services Process Evaluation 
Type of Study:   Process Evaluation 
Evaluation Conducted by:  Navigant Consulting 
     Cadeo Group 
     Illume Advising 
Date Evaluation Completed: 4/1/2018 
 

Study Objective and Summary of Results: 
In September 2016, the PAs collaborated with Navigant, Cadeo, and Illume Advising (known as 
the “evaluation team” throughout this document) to develop a process evaluation focused on key 
aspects of HES to prepare for the next 3-year (2019-2021) implementation plan. Specifically, the 
PAs and the Energy Efficiency Advisory Council (EEAC) consultants organized evaluation 
objectives within four primary research areas: 

1. Performance of the moderate-income and renter-landlord offers 
2. Effectiveness of Home Energy Assessments (HEAs) 
3. Quality Assurance/Quality Control (QA/QC) 
4. Overall performance 

 
The study provides the following key findings: 
Performance of the moderate-income and renter-landlord offers 

• Both offers started slowly, leading to the PAs to identify opportunities to improve delivery 
and make midstream changes. 

• Many energy specialists and Home Performance Contractors (HPCs) are uncomfortable 
talking with customers about their income.  

• A disconnect exists between customer’s self-report willingness to complete the income 
verification process and the rate at which customers actually participate. 

• Time is a critical non-monetary barrier for some customers. 
Effectiveness of HEAs 

• Tension continues to exist between the PAs’ desire to comprehensively meet each 
customer’s energy efficiency needs and the limited time energy specialists and HPCs’ have 
in each customer’s home.  

• Energy specialists and HPCs are finding their own solutions to the “there’s not enough 
time” HEA problem. 

• Thermostats offer an opportunity; 60% of surveyed customers said they were very or 
somewhat interested in receiving a thermostat.  
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• Program stakeholders agree that opportunities exist to modernize, or even reinvent, how 

the PAs deliver HES. 
QA/QC 

• HES QA/QC activities are more extensive than any other program the team reviewed.  
• The QA/QC vendor (CMC) and the Lead Vendors (LVs) capture detailed QA/QC 

information through the inspection process. However, they could not provide those detailed 
QA/QC results electronically. Therefore, it is not possible to quantitatively analyze drivers 
of QA/QC results and identify opportunities for improvements.  

• Recent changes in the QA/QC vendor’s scoring criteria prevented the evaluation teams 
from assessing statewide trends in QA/QC results over time.  

• There is considerable overlap in CMC and LV QA/QC activities, information captured, 
and benefits.  

• There is a lack of consensus on how QA/QC results should be analyzed, reported, and 
communicated between PAs and stakeholders.  

• Energy specialists and HPCs believe the current QA/QC process has benefits but voiced 
specific concern around the value of CMC’s Tier 1 inspections.  

• There is limited feedback around QA/QC results, and no feedback loop related to how 
energy specialists, HPCs, and/or Independent Installation Contractors (IICs) address 
identified issues. 

• CMC and each of the LVs have their own system for calculating performance.  
Overall Performance 

• Annual participation waned somewhat in 2016 and 2017 relative to previous years.  
• Word of mouth remains the primary way customers learn about HEAs.  
• The online assessment is encouraging participation.  
• One-third of all customers that received an HEA between July 2014 and the end of 2016 

installed a HES-incentivized major measure.  
• There is a difference in LV recommendation rates.  
• Real differences continue to exist between the LV and HPC channels. 

 
Core Initiatives to which the Results of the Study Apply: 

• Residential Heating and Cooling (Electric & Gas) 
 

Evaluation Recommendations: 
The following recommendations were made by the evaluators conducting this study. 

Performance of the moderate-income and renter-landlord offers 
Recommendation 1:  Provide energy specialists and HPCs with verbal tools to help them 
broach the topic of income and the moderate income offer.    
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QA/QC 

Recommendation 1:  Through existing or new working groups, the PAs, EEAC, and any other 
relevant stakeholders should standardize the type of information collected during inspections 
and how data are analyzed and shared across stakeholders.  
Recommendation 2:  Work with CMC and the LVs to prospectively track the costs for 
conducting QA/QC statewide and by inspection type. 
Recommendation 3:  Clearly delineate LV and CMC responsibilities to minimize overlap in 
QA/QC activities 
Recommendation 4:  Reconsider the format (and potential necessity) of CMC’s Tier 1 
inspection process 
Recommendation 5:  Set up systems to report inspection results that allow the PAs and LVs 
to more systematically identify specific areas for improvement.  

Overall Performance 
Recommendation 1:  The PAs should examine historical trends in participation and consider 
the implications on future HES design. 

 

Explain Whether the PAs Decided to Adopt the Recommendations from the Study: 
The PAs are considering all recommendations for adoption at this time. The PAs have not formally 
adopted or rejected any recommendations that require changes to program design and operations. 

 
How the Study Affects Program Results and Its Significance: 
The HES Process Evaluation is helping to inform the design of the residential programs for the 
2019 – 2021 Energy Efficiency plan. 
 

Overview of Study Method: 
The evaluation determined the findings and recommendations above using seven primary 
evaluation activities: 

1. Interviews with PA and LV HES managers 
2. Interviews with energy specialists and HPCs 
3. Review of program data and materials 
4. Completing a secondary literature review of comparable programs 
5. Conducting a Key Performance Indicator (KPI) analysis using PA/LV data 
6. Completing mystery shopping visits during HEAs 
7. Surveying customers that had an HEA through HES 
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Application of Results: Prospectively 
 

A copy of the complete study can be found in Appendix 4D, Study 17-20 
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Study 17-21: Multi-Family Program Impact and Net-to-Gross Evaluation 
Type of Study:   Impact Evaluation 
Evaluation Conducted by:  Navigant Consulting 
     Illume Advising 
Date Evaluation Completed: 3/30/2018 
 

Study Objective and Summary of Results: 
The purpose of this study was to improve the accuracy of the reported savings for the 
Massachusetts Multi-Family Retrofit Program (MMRP). The evaluation included an impact 
evaluation of lighting measures and program wide Net-to-Gross (NTG) research. The focus on 
lighting measures for impact evaluation activities reflects lighting’s high contribution to overall 
program savings. 
The detailed goals of the Multi-Family Program Impact study (RES 44) (i.e., this study) include 
the following: 

• Updated hours of use (HOU) realization rate for common area lighting measures 
• Updated in-service rates (ISRs) for both common area and in-unit lighting measures 
• Measure category-level NTG ratios for both common areas and in-unit measures 
• Assessment of progress made on the RES 42 suggested improvement strategies (March 28, 

2017) 
• Assessment of updated vendor project reporting and quality assurance procedures 

 
The primary goal of the research completed through this study was to inform savings reporting for 
the 2017 and 2018 program years and inform the subsequent 2019-2021 planning cycle. 
The study provides the following key findings: 

• The vendor-reported common area lighting HOU had no correlation with the logged HOU. 
The high variance leads to low precision on the HOU realization rate. The evaluation team 
found an interior lighting HOU realization rate of 0.91 with a confidence/precision of 90/30 
and an exterior HOU realization rate of 0.98 (confidence/precision is not reported for 
exterior lighting).  

• The evaluation team found ISRs of 1.0 for common areas with a confidence/precision of 
90/9 and 0.88 for in-unit areas with a confidence/precision of 90/13. 

• The evaluation team found a free ridership ratio of 0.21 with a confidence/precision of 
90/15 and a provisional spillover ratio of 0.28 with a confidence/precision of 90/32, 
resulting in a provisional program-level NTG ratio of 1.07 with a confidence/precision of 
90/14. [Note: The spillover and therefore NTG ratios presented in this report are 
provisional as the final calculation is based on ex post gross 2017 MMRP energy savings, 
which were not available at the time this report was published. The provisional values will 
be updated when the 2017 MMRP ex post gross energy savings are available, but the 
expectation is that the ratios will not change significantly.] 
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• In general, the quality assurance/quality control (QA/QC) processes had improved for the 

MMRP since the implementation of the RES 42 suggested improvement strategies which 
included providing site-specific locations for lighting installations. However, the quality of 
paperwork used by the implementation vendors to track measure installation still varies 
tremendously. 

• During the lead vendor interviews, two of the three implementation vendors reported issues 
with QA/QC inspections occurring while the installation was in progress, before all 
measures had been installed. The PAs indicate that in process QA/QC visits are important 
to review existing conditions. However, it seems that there is confusion as to what type of 
visit is supposed to occur and what data is meant to be collected in each instance. 

• Almost half of renters surveyed for the NTG research, all of whom live in 2017 MMRP 
participating buildings, did not know that their building had participated in the program. 

 
Core Initiatives to which the Results of the Study Apply: 

• Residential Heating and Cooling (Electric & Gas) 
 
Evaluation Recommendations: 
The following recommendations were made by the evaluators conducting this study. 

Recommendation 1:  To update the 2017 MMRP common area lighting savings, Eversource 
should replace its currently used space-by-space deemed HOU values with the updated space-
by space deemed HOU results from this study: 

• Interior, Circulation:  8,307 hrs/yr, 23 hrs/day 
• Interior, Other:   4,115 hrs/yr, 11 hrs/day 
• Exterior:   4,689 hrs/yr, 13 hrs/day 
• Parking Garage:   8,760 hrs/day, 24 hrs/day 

Recommendation 2: To update the 2017 MMRP common area lighting savings, all PAs other 
than Eversource should apply the found realization rates of 0.91 for interior lighting and 0.98 
for exterior lighting to the common area HOU. 
Recommendation 3: For all future program years (2018 and beyond), all PAs should switch 
to using the space-by-space deemed HOU values identified in Recommendation 1. When the 
deemed HOU values are applied they should be accompanied by an HOU realization rate of 
1.0. 
Recommendation 4: The PAs should apply the found lighting ISRs (1.0 for common areas 
and 0.88 for in-unit) retroactively to 2017 program savings and proactively to future program 
savings and planning. 
Recommendation 5: The PAs should apply the NTG ratio proactively to future program 
savings and planning. The program-level NTG ratio identified in this study should be applied 
to gross electric and fuel savings from all measures in the MMRP. 
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Recommendation 6: The PAs should work with the implementation and QA/QC vendors to 
identify the correct flag in the project database to ensure clarity around whether QA/QC visits 
can both occur when a project is in process and after completion. In addition, the PAs should 
work with the implementation and QA/QC vendors to clarify what data should be collected at 
each type of site visit. 

 
Explain Whether the PAs Decided to Adopt the Recommendations from the Study: 
The PAs plan to adopt and/or are considering some of the recommendations, as described below. 
 
How the Study Affects Program Results and Its Significance: 
Applying the quantitative recommendations of this study will increase the MMRP savings for 2017 
and the savings projections for 2018 and beyond. The lighting impact savings will replace the 
temporary realization rate of 60% that is currently applied across the MMRP programs and was 
the result of a negotiation between the PAs and EEAC following the 2016 National Grid Multi-
Family Program Gas and Electric Impact Study. A NTG ratio that is greater than 1 will increase 
the net savings for the MMRP. In addition, the qualitative program findings around specifically 
around the QA/QC processes will help to encourage more accurate program savings in the future.  
 
Overview of Study Method: 
The lighting impact evaluation objectives were addressed through database analysis, project 
engineering file reviews, and site visits. The evaluation team completed site visits at a total of 23 
facilities, which included reviewing 147 common area measures across 15 facilities and 201 in-
unit measures installed in 201 units across 14 facilities (six facilities included both common area 
and in-unit measures). 
 
The evaluation team conducted NTG research through surveys targeted at MMRP participating 
and nonparticipating renters, condominium owners, and property managers/owners. A total of 
1,396 individuals responded to the NTG survey; following a series of screening questions, 189 of 
these responses were determined eligible to comment on MMRP free ridership. The survey 
respondents identified 560 non-incentivized, program-influenced actions; after screening, 170 
actions were included in the spillover analysis. 

 
Application of Results: Retroactively and Prospectively 
 

A copy of the complete study can be found in Appendix 4D, Study 17-21  
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Study 17-22: 2016 PA Differences 
Type of Study:   Process Evaluation 
Evaluation Conducted by:  DNV GL 
Date Evaluation Completed: 8/14/2017 
 

Study Objective and Summary of Results: 
The purpose of this study was to identify the factors that lead to differences among the 
Massachusetts Program Administrators total and depth of savings. 

 
The study provides the following key findings: 

• Strategies that leveraged specialized vendors increased savings in the segments examined 
(government, grocery, hospitality, retail, and office). 

• High performance7 in a market segment was more often related to relatively high 
consumption-weighted participation8 than high participant savings achieved9 

• Electric vendors in the government and grocery segments that performed better than 
others10 tended to diversify their installed end use categories beyond lighting. 

• PAs that derive a greater percentage of their savings from HVAC also tend to get higher 
savings overall; this is a multi-year trend. 

• For electric customers, Eversource’s practices are resulting in greater depth of savings per 
participant than National Grid’s or Cape Light Compact’s. 

o Eversource allowed program managers greater flexibility to offer customers higher 
incentives in 2013 and 2014 than the other PAs. 

                                                 
7 Based on contribution ratio, which is the percent of a PA’s savings from a segment divided by the percent of the 
PA’s consumption in that segment. Consumption ratios greater than 1 indicate that the segment is contributing more 
to savings than one would expect based simply on consumption within that segment. 
8 Consumption-weighted participation is the percent of the PA’s consumption within a particular segment represented 
by the participating accounts.  
9 Participant savings achieved is participant savings divided by participant consumption. More information on 
performance statistics can be found in section 3.1.1. 
10 In order to compare the performance of vendors, we plotted mean consumption of vendors’ customers versus 
participant savings achieved and fitting an exponential trendline. Vendors that plotted above the trendline performed 
better than expected, while vendors that plotted below the trendline perform worse than expected. We used this method 
because we know that participant savings achieved (depth of savings) decreases as mean consumption increases, and 
an exponential trendline fit the scatterplots better than a linear trendline. Furthermore, there is no way to aggregate 
the total consumption of all customers that a vendor interacts with because there is no record of all of these customers. 
Thus, these particular metrics are the only ones we can use to assess vendors. 
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o Eversource may be achieving deeper savings per participant by cross-selling 

custom HVAC and prescriptive projects.11 
o Eversource has more repeat electric HVAC participation in 2013 and 2014 than the 

other PAs. 
o There may be differences in engineering or sales practices that lead to identification 

of additional savings opportunities. 
• Eversource’s and the small gas PAs’ practices resulted in greater HVAC participation and 

greater savings per gas participant than either National Grid or Columbia. 
o Eversource allowed program managers greater flexibility to offer customers higher 

incentives in 2013 and 2014 than the other PAs. 
o Eversource is achieving a greater percentage of gas HVAC savings from custom 

HVAC than National Grid. 
• New construction findings: 

o Replace on failure (ROF) measures are a small but not insignificant part of each 
PA’s overall energy efficiency program portfolio. 

o ROF savings are primarily due to a few end use categories and industry sectors 
across all PAs. 

o The average ROF measure is larger than the average retrofit measure. 
o Contribution ratios for ROF measures were similar across the electric PAs. 
o Unweighted participation rates in electric ROF measures are correlated with 

customer size. 
o Participation rates in gas ROF measures are also correlated with customer size. 
o Small12 customers are where the greatest PA differences in electric and gas ROF 

performance exist. 
o New construction activity shows a fairly steady, modest increase in construction 

starts from 2011 to 2015 
o The volume of data and observable differences in participation between PAs 

suggest that an in-depth analysis of differences in true new construction 
performance between the PAs is unlikely to provide useful insights. 

 
Core Initiatives to which the Results of the Study Apply: 

• C&I Retrofit: Existing Building (Electric & Gas) 
• C&I Retrofit: Small Business (Electric & Gas) 
• C&I New Construction: New Buildings & Major Renovations (Electric & Gas) 
 

                                                 
11 Within retrofit and replace-on-failure. These analyses excluded upstream and true new construction. 
12 Size categories were based on the C&I Onsite Assessments evaluation categories. That report split electric and gas 
customers into three size categories, each with a third of the statewide consumption by fuel type. Small electric 
customers had less than 500 MWh annual consumption. Small gas customers had less than 28,000 therms annual 
consumption. 
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Evaluation Recommendations: 
No formal recommendations were made in this evaluation. 
 
Explain Whether the PAs Decided to Adopt the Recommendations from the Study: 
N/A (no formal recommendations were made in this evaluation) 
 
How the Study Affects Program Results and Its Significance: 
The project was intended to provide information and insights to PAs and stakeholders to identify 
best practices.  
 
Overview of Study Method: 
The evaluation team conducted these three analyses using data from 2011-2015—the years for 
which DNV GL had reliable data when the analyses started.13 The overall methods for this 
analysis: 

• Incorporated data from several different sources 
• Segmented those data into specific areas of interest (e.g., HVAC participants, grocery 

participants, replace-on-failure [ROF] records) 
• Compared PA differences using a variety of performance metrics (e.g., contribution ratio, 

account participation, participant savings achieved)  

 
Application of Results: Prospectively 
 

A copy of the complete study can be found in Appendix 4D, Study 17-22 
  

                                                 
13 Evaluators integrated 2015 data into as many of the analyses as practical. The 2015 tracking data became available 
late in the timeline of this particular evaluation – after many of the analyses were complete. 
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Study 17-23: Upstream HVAC Initiative Process Evaluation 
Type of Study:   Process Evaluation 
Evaluation Conducted by:  DNV GL 
     Illume Advising 
Date Evaluation Completed: 10/31/2017 
 

Study Objective and Summary of Results: 
The primary goals of the Upstream HVAC Evaluation are to investigate: 

• Why the Upstream HVAC Initiative (Electric) is not experiencing greater activity (e.g., 
more units of incentivized equipment) among participating distributors 

• The Upstream HVAC Initiative’s current impact on the market, and what opportunities 
may still exist 

• What accounts for the difference in interest in participation among both participating and 
non-participating HVAC distributors 

• What changes in design or delivery would lead to increased activity from a wider pool of 
both participating and non-participating HVAC distributors 

The study provides the following key findings: 

• The key structural difference between participating and non-participating distributors is the 
perceived ability to cope with the administrative burden of participation in the program 

• Barriers to greater program activity include lack of contractor and end-user demand, lack 
of contractor education, inadequate incentive levels, and perception of administrative 
burden  

• Most market actors suggested adding Variable Refrigerant Volume (VRF) incentives 

• Small incentive/savings and low-volume measures may not be cost-effective to incent 

• Long rebate delivery times and related administrative burden are the greatest challenge 

• Stakeholders reported that incentives do not cover incremental cost of higher efficiency 

• The portion of incentive passed-through varies by distributor 

• Initiative marketing appears to be infrequent and ad-hoc  

• Other jurisdictions successfully market by strategic outreach at trade shows and other 
venues 

• Research found deep collaboration and constant distributor engagement crucial to upstream 
program success 

• A focus on largest distributors that control majority of market is typically successful 
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• Upstream programs require constant engagement over time to succeed 

• At least one third of program-eligible HVAC units are either past or close to end of EUL 

• Variations in average equipment age found among different equipment types 

• Variations in average equipment age found among utility service territories 

• Mid-sized businesses had the highest percentage of older equipment for two of the three 
largest equipment types 

• Site contacts were reasonably accurate in estimating equipment age ranges 

 
Core Initiatives to which the Results of the Study Apply: 

• C&I New Construction: Initial Purchase & End of Useful Life (Electric Only) 

 
Evaluation Recommendations: 
The following recommendations were made by the evaluators conducting this study. 

Recommendation 1:  Update the incentivized technologies to include VRF. Every interviewee 
group the team spoke with, including program managers and implementers, non-Massachusetts 
program managers and market actors, noted that VRF technology should be included among 
the technologies incentivized by the Initiative. It should be noted that VRF technology should 
only be included if cost-effective and appropriate for the market and the upstream delivery 
model. 
Recommendation 2:  Address lengthy rebate processing times. The current rebate processing 
times present a barrier to participation for distributors, especially those who find it difficult to 
bear the “carrying costs” of providing the discounts on the energy-efficient equipment and then 
waiting a long time for the program to reimburse them. As noted above, indications are that 
the new program vendor was brought on, at least in part, to address administrative burdens 
such as lengthy rebate processing timelines. 
Recommendation 3:  Develop a focused marketing campaign. Our best practices review 
combined with our review of program marketing to date indicates that the Initiative will likely 
benefit from the creation of a marketing approach that both demonstrates the value of the 
incentives to distributors and end-users and can be leveraged to increase knowledge and 
awareness among targeted populations, including contractors and end-users. An intentional 
marketing plan which focuses on the more effective methods for interaction and long-term 
engagement with distributors will foster increased awareness and knowledge of the Initiative. 
Therefore, the PAs should review and consider adopting the marketing best practices employed 
by the non-MA programs contacted for this research effort. 
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Explain Whether the PAs Decided to Adopt the Recommendations from the Study: 
The PAs plan to adopt and/or are considering some of the recommendations, as described below. 

 
How the Study Affects Program Results and Its Significance: 
This study does not directly affect PA savings estimates. Rather, the study is intended to provide 
information and insights into upstream program processes in MA and best practices from 
throughout the industry 

 
Overview of Study Method: 
The DNV GL team conducted the evaluation between February 2016 and March 2017. A high-
level synopsis of the evaluation approach is as follows. 
In-depth interviews with PA program managers and implementation contractors. Through 
six in depth interviews (IDIs), some with multiple interviewees, the DNV GL team interviewed a 
total of nine Massachusetts PA program managers and implementation contractors. These 
interviews were designed to gain an understanding of these individuals’ knowledge of and 
perspectives on the Initiative, how it works, what program elements are currently effective, what 
challenges the program currently faces, and how the program could be improved. 

Best practices literature review and in-depth interviews with non-Massachusetts program 
managers. Evaluators conducted secondary research to identify additional commercial 
upstream/midstream HVAC programs offered in markets other than Massachusetts. Evaluators 
compared key attributes of these non-Massachusetts programs with the Massachusetts program, 
such as the type of equipment they rebate and the size of the rebates they offer. Evaluators also 
looked for indicators of programs success such as participation levels, energy savings normalized 
by market size, higher benefit/cost ratios, and positive evaluation findings. Evaluators also 
conducted in-depth interviews with four program managers of non-Massachusetts commercial 
HVAC upstream/midstream programs, to learn about program design, marketing, outreach, 
education and training, participation barriers, and lessons learned in other states. 
Market penetration. Evaluators conducted research to develop an understanding of the Upstream 
HVAC Initiative’s current impact on the market as well as its future potential. To these ends, 
evaluators analyzed program activity and trends using tracking data, and performed data mining 
from the Market Share and Sales Trends Study recently completed in Massachusetts (MA C&I 
EM&V Project 61). 
In-depth interviews of participating and non-participating market actors. Evaluators 
conducted three interviews with PA preferred manufacturers and 20 interviews with participating 
(n=12) and non-participating (n=8) HVAC manufacturers and distributors to investigate 1) why 
non-participants don’t participate and 2) why HVAC manufacturers and distributors who are 
program participants are not leveraging the upstream incentives to promote the purchase of high-
efficiency equipment more aggressively. Interview topics included motivation for joining the 
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program, level of program activity, barriers to increased program activity, perspectives on rebate 
levels, and suggestions for improvement. 

 
Application of Results: Prospectively 

 
A copy of the complete study can be found in Appendix 4D, Study 17-23 
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Study 17-24: Impact Evaluation of PY2015 Massachusetts Commercial and Industrial 
Upstream Lighting Initiative 
Type of Study:   Impact Evaluation 
Evaluation Conducted by:  DNV GL 
     Energy and Resource Solutions 

NMR Group 
Date Evaluation Completed: 11/22/2017 
 

Study Objective and Summary of Results: 
The primary goal of this impact evaluation is to quantify the electric energy savings and demand 
reduction attributable to the Massachusetts C&I Upstream Lighting Initiative. This enables the 
PAs to assess whether the initiative is achieving the expected savings, and to identify any 
recommendations for improvement.  
This study’s research objectives include updating the following assumptions with Massachusetts-
specific research: 

• Application of purchased lamps by facility and space type 

• Hours of use (HOU) of purchased lamps—to inform both retrospective and prospective 
application of results  

• Baseline wattage of replaced lamps for estimating delta watts—to inform both 
retrospective and prospective application of results 

• Gross savings realization rates to be applied to 2017 results 

• Estimates of summer and winter on-peak and seasonal peak coincidence factors 

• Estimates of HVAC interactive effects 

• Percent energy on-peak 

• Non-electric HVAC interactive effect 
A secondary objective was to attempt to identify any instances of over or under-illumination by 
measuring foot-candle levels at the work surface and the general quality of the lighting. 
This study provides results at the state-wide level using metered data collected from each site. We 
have developed savings factors that may be applied retrospectively and to future initiative 
assumption updates. 
The study provides the following key findings: 

• For measure categories 2 (stairwell kits), 3 (retrofit kits), and 4 (A-lines and decoratives), 
realization rates were notably low. While category 1 (TLEDs) had a high realization rate, 
this was driven largely by a delta watts tracking estimate that ended up being too small. 
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For category 5 (G24s), the high realization rate was driven by the observed hours of use 
being higher than the assumed hours of use. 
 

• Installation rates were found to be low for all categories except category 1. Low installation 
rates were the result of various factors including products being stored onsite, customers 
removing or returning defective products, products being sent to alternate locations, or 
customers exchanging products for which there was no associated tracking information. In 
respect to returned products, if savings adjustments on the PA side were confirmed after 
product return, the evaluated results were adjusted accordingly for this. 

 
Core Initiatives to which the Results of the Study Apply: 

• C&I Retrofit: Upstream Lighting (electric) (Electric Only) 

 
Evaluation Recommendations: 
The following recommendations were made by the evaluators conducting this study. 

Recommendation 1:  For retrospective application of results (PY2017), the PAs should apply 
the results in the table below.  Due partly to precision that is sub-optimal at the category level 
for category 3 individually, the PAs should use the combined categories 3, 4, and 5 results in 
addition to category 1 and category 2.  

Savings Parameter Category 1 
(TLEDs) 

Category 2 
(Stairwell kits) 

Categories 
3, 4, 5 

Gross Energy Realization Rate 195.20% 46.99% 48.55% 

Relative Precision (Precision at 
90% Confidence) ±28.1% ±20.2% ±18.7% 

Connected kW Realization Rate 148.60% 53.93% 54.07% 

Relative Precision (Precision at 
90% Confidence) ±13.5% ±16.2% ±13.9% 

Recommendation 2:  For prospective application of results (PY2018 and beyond), the PAs 
should replace tracking system factors with evaluated system factors.  This will enable the PAs 
to update results after an installation rate study is conducted in 2018. 
Recommendation 3:  In their new address validation process, the PAs’ vendor should include 
a flag for customers that have key account managers. The PAs could use this flag to compare 
the purchase details with any other current or planned PA initiatives the customer could 
participate in, and direct those customers to the initiative that best fits the customer’s needs. 
This would help close the gap between vendor-driven and key account-driven initiatives in 
cases where this is warranted. 
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Recommendation 4:  The PAs’ vendor should record and track any customer follow-up 
activity relating to initiative products in the new inspection tracking system. The PAs’ vendor 
should actively check in with the PAs to confirm any direct contact the PAs have had with a 
customer and any changes to product sales based on that activity are reflected in the tracking 
data. This will help ensure that when the PAs are contacted by a customer directly and work 
with that customer to return or exchange any products received through the initiative, this 
activity gets tracked and saved, to be retrievable later.  
Recommendation 5:  The PAs’ vendor should add data validation to tracking data entries so 
that returns cannot be entered without linking sales to support the return. Initiative tracking 
data associated with a site can include a negative sales quantity. A negative sales quantity can 
also be a correction made to the tracking database if the third-party QC contractor cannot find 
the lamps at the site. In order to more easily verify lamp returns made by customers and to 
avoid possible keying errors, negative sales entries should be linked to the sale in the tracking 
database. The PAs’ vendor should record their follow-up on QC contractor results and how 
those results were reflected in their tracking system. 
Recommendation 6:  Conduct a study in 2018 of initial install rates for very recent projects, 
to assess whether the rates have increased in response to the most recent upstream initiative 
changes made by the PAs.  

 

Explain Whether the PAs Decided to Adopt the Recommendations from the Study: 
The PAs are considering all recommendations for adoption at this time. The PAs have not formally 
adopted or rejected any recommendations that require changes to program design and operations. 

 
How the Study Affects Program Results and Its Significance: 
The study findings decreases the savings estimated for 2017 and projected 2018 and beyond.  
Projected 2018 and beyond results may change based on a study in 2018 of initial install rates for 
very recent projects, to assess whether installation rates have increased in response to upstream 
initiative changes made by the PAs since PY2015. 

 
Overview of Study Method: 
The DNV GL team’s approach and methodology were consistent with the procedures and 
protocols developed during the previous upstream lighting impact evaluation conducted in 2012 
(2012 evaluation).  This study required onsite visits and metering of lighting HOU for a randomly 
selected sample of measures in locations for which bulbs or kits were purchased through the 
Upstream Lighting initiative. In addition to onsite metering, our team investigated baseline issues. 
A high-level synopsis of the evaluation approach is as follows: 
Sample design. The DNV GL team investigated initiative changes since the 2012 evaluation and 
determined the customer sample frame to develop a sample design that meets the desired statistical 
precision targets for key savings parameters such as energy and peak demand savings, as well as 
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other factors such as peak coincidence factors and HVAC interactive effects.  The table below 
represents the final sample design. All precisions listed were calculated at the 90% confidence 
interval. A sample size of 20 sites for both TLEDs and stairwell kits with sensors represents an 
oversampling for both groups; although these groups have relatively low savings in 2015, it is 
expected that they will contribute to higher savings in future program years. 
 

Category Accounts kWh 
savings 

Error 
ratio 

Sample 
sites 

Expected 
relative 

precision 

1 – TLEDs, 2ft and 4ft 753 3,498,271 0.50 20 18.72% 

2 – Stairwell kits w/ 
sensors, 2ft and 4ft 420 11,136,259 0.50 20 17.59% 

3 – Retrofit kits, MR16s, 
PARs (20, 30, 38) 10,112 70,963,745 0.70 50 17.54% 

4 – A-lines, Decoratives 5,080 69,825,127 0.70 50 17.24% 

5 – G24 830 18,604,872 0.60 30 18.58% 

Total 17,195 174,028,274 0.67 170 10.22% 

 
Data collection and analysis. Data collection for this impact evaluation included a physical 
inspection and inventory, interviews with facility personnel, observation of site operating 
conditions and equipment, and short-term metering of lighting HOU. For sites with lamps found 
to be in-storage, an in-storage installation adjustment based on previous study (P49) findings was 
applied. This adjustment assumes that a subset of in-storage products will move from storage to 
socket. 
Lighting quality assessment. In order to attempt to address the potential issue of over/under-
illumination, the DNV GL team assessed lighting quality and any lost opportunities associated 
with lighting measures, by measuring light levels, color rendering index and correlated color 
temperature reviews, lighting power densities (LPDs), and an assessment of light quality in terms 
of light levels, light uniformity, and color rendering index. 
Application of Results: Retroactively and Prospectively 
 

A copy of the complete study can be found in Appendix 4D, Study 17-24 
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Study 17-25: Combined Heat and Power Process Evaluation 
Type of Study:   Process Evaluation 
Evaluation Conducted by:  Itron 
     DNV GL 

Illume Advising 
Date Evaluation Completed: 10/2/2017 
 
Study Objective and Summary of Results: 
The purpose of this study was to identify market barriers facing CHP systems in Massachusetts 
and to help identify ways that these barriers can be mitigated. The study provides the following 
key findings: 

• Program participants are generally satisfied with the CHP incentive offering as a whole. 
• Massachusetts PAs indicated being very familiar with CHP technologies, costs, and 

incentives. 
• Across the board, PAs, project developers, and participants agreed that the main customer 

perspective benefits and drivers for CHP are economic ones such as reducing purchased 
electric energy and receiving CHP incentives. Reliability, while an emerging driver, 
remains a secondary one with perceived environmental benefits being deemed as less 
important. 

• The PAs see the primary barrier for CHP to be the limited number of projects with 
sufficient coincident thermal/electrical loads. In contrast, project developers see the 
primary barrier to be the interconnection process and PA outreach, and do not view load 
requirements as a limiting factor. 

• Participants identified economic concerns such as upfront capital costs, economic risks, 
and the opportunity cost of CHP investment (relative to other energy efficiency 
investments) as the main barriers to CHP adoption. 

• According to project developers, the interconnection process takes too long and creates 
unnecessary uncertainty at the onset of the project. However, interconnection issues were 
seldom raised by program participants and PA customers as a significant barrier. 

• Project developers were dissatisfied with the level of customer outreach provided by the 
PAs. 

• Developers felt that the process of navigating the program itself, from completing 
requirements, waiting for feedback, communicating with program administrators, and 
calculating values necessary to secure incentives, was a barrier itself, and expressed a 
desire for a more streamlined incentive application process and quicker response time from 
the program. 

• CHP developers reported the healthcare industry as the sector most frequently targeted for 
potential CHP projects, followed by college campuses. When asked to provide specific 
characteristics of high value CHP candidates, project developers indicated a gas usage of 
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1,000 – 5,000 Therms per summer month and electrical usage of 25,000 – 46,800 kWh per 
month. 

• Developers have mixed feelings about promoting reliability as a CHP benefit. 
• High value candidates who have not installed CHP, defined as those with large coincident 

electrical and thermal loads, are generally aware of the technology. One third of high value 
candidates said that they learned about CHP from their PA account representative. The 
remaining candidates reported learning about CHP through experience in the industry or 
from CHP project developers. All high value candidates said that they were aware that their 
PA offers energy efficiency incentives for CHP. Most high value candidates reported 
financial factors are the most important barriers to CHP development. In other cases, 
candidates felt that the CHP proposition was too risky, or simply the physical requirements 
of the site did not make sense. Financing can be particularly challenging for public 
institutions. 

• Most high value candidates who did not install CHP indicated that they are either 
participating in demand response programs or implementing other energy efficiency 
measures like steam straps or LED lighting. 

 
Core Initiatives to which the Results of the Study Apply: 

• C&I Retrofit: Existing Building (Electric Only) 
• C&I Retrofit: Small Business (Electric Only) 
• C&I Retrofit: C&I Multi-Family (Electric Only) 
• C&I New Construction: New Buildings & Major Renovations (Electric Only) 
• Residential Multi-Family Retrofit (Electric Only) 
 
Evaluation Recommendations: 
The following recommendations were made by the evaluators conducting this study. 

Recommendation 1:  We recommend that Massachusetts CHP staff continue applying cost-
effectiveness screens when identifying CHP candidates. 
Recommendation 2:  We recommend that the CHP PA staff work together to identify if any 
discrepancies that exist with regards to CHP implementation in their territories. Furthermore, 
we recommend that the PA staff jointly work with the DOER to identify how (if at all) metrics 
such as heat recovery requirements might differ between the PA implementation and the 
DOER’s APS incentive for CHP. 
Recommendation 3:  We recommend that the PA staff look for cost effective CHP solutions 
for customers with smaller thermal loads. Micro CHP technologies (50 kW or less) for small 
hotels, restaurants, multi-family housing, and small assisted living facilities may prove to be 
cost effective. 
Recommendation 4:  We recommend that the PA staff expand marketing and outreach efforts 
to mid-sized customers with average loads as low as 50 kW and sufficient coincident thermal 
load, not just the customers with the largest thermal and electrical loads. 
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Explain Whether the PAs Decided to Adopt the Recommendations from the Study: 
The PAs are considering all recommendations for adoption at this time. The PAs have not formally 
adopted or rejected any recommendations that require changes to program design and operations. 
 
How the Study Affected Program Results and Its Significance: 
This study does not directly affect the savings estimated for 2016. Rather, the study findings help 
inform program design by providing insight into CHP market barriers, drivers, and perceived 
benefits.  
 
Overview of Study Method: 
The DNV team first conducted a summary review of existing literature to frame market barriers 
facing CHP and help determine interview questions. The team then developed and implemented 
survey instruments to obtain information about CHP benefits, drivers, and barriers. The following 
groups were selected for survey/interview efforts: 

• Program administrators who implement the program at CLC, Eversource, National Grid, and 
Unitil Corporation 

• Program participants who received financial energy efficiency incentives from the 
Massachusetts PAs and installed CHP 

• Project developers, engineering firms, and technology manufacturers that participate in the 
Massachusetts CHP market 

• Potential CHP participants that expressed interest in the technology, initiated participation in 
the incentive process, but ultimately “dropped out” and chose not to pursue CHP 

• Potential CHP participants that are identified as “high value” CHP candidates due to their 
electrical and thermal loads but may not be aware of the technology or the incentives 

 
Application of Results: Prospectively 
 

A copy of the complete study can be found in Appendix 4D, Study 17-25 
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Study 17-26: MA C&I Incentivized Share High-Efficiency Equipment 
Type of Study:   Market Characterization or Assessment Evaluation 
Evaluation Conducted by:  Itron 
     DNV GL 
Date Evaluation Completed: 8/31/2017 
 

Study Objective and Summary of Results: 
The purpose of this study was to determine the incentivized share of high efficiency equipment 
purchased from 2011 to 2014 for high efficiency lighting, stand-alone cooling equipment, stand-
alone heating, boilers, water heaters, and EMS. The study used data from P41 and P50, merged 
with the upstream and non-upstream tracking data to development estimates of the percentage or 
rebate-eligible equipment that received a rebate. 
 
The study provides the following key findings: 

• High degree of data uncertainty led the study team to conclude that the data are insufficient 
for the purpose of the study.  Future attempts to combine data across multiple project should 
take care to review data adequacy. 

• Massachusetts C&I customers reduced their purchases of CFLs and increased their 
purchases of LED bulbs from 2011 to 2014. 

• From 2011 to 2014, C&I customers purchased a high share of stand-alone cooling that met 
or exceeded the Massachusetts Program administrator-Sponsored energy efficiency 
requirements. 

 
Core Initiatives to which the Results of the Study Apply: 

• C&I Retrofit: Upstream Lighting (electric) (Electric Only) 
• C&I Retrofit: Existing Building (Electric & Gas) 
• C&I Retrofit: Small Business (Electric & Gas) 

 
Evaluation Recommendations: 
No formal recommendations were made in this evaluation. 

 
Explain Whether the PAs Decided to Adopt the Recommendations from the Study: 
N/A (no formal recommendations were made in this evaluation) 
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How the Study Affects Program Results and Its Significance: 
N/A 

 
Overview of Study Method: 
The Study identified recent purchases of equipment from the P41/P50 studies that would have 
qualified for Massachusetts PA-Sponsored High Efficiency Incentives. Qualification for 
incentives was determine through a comparison of Program efficiency requirements from 2011 to 
2014 and the efficiency of recently purchased equipment within P41/P50. These data were 
compared to upstream and non-upstream program tracking data to determine the share of recently 
purchased high efficiency equipment that was incentivized. Difficulty merging the program 
tracking data with the P41/P50 data due to upstream data led to data uncertainties. Lack of 
equipment identifying information with the custom tracking data led to uncertainties. Inconsistent 
measure count and characterization data within the tracking data also led to uncertainties. 

 
Application of Results: Prospectively 
 

A copy of the complete study can be found in Appendix 4D, Study 17-26. 
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Study 17-27: Massachusetts Commercial and Industrial Gross Impact Evaluation 
Framework 
Type of Study:   Impact Evaluation 
Evaluation Conducted by:  DNV GL 
     Energy and Resource Solutions 
Date Evaluation Completed: 5/19/2017 
 
Study Objective and Summary of Results: 
This framework is a guidance document that focuses on impact evaluation planning, structuring, 
and decision making. This guidance applies to all C&I measures irrespective of fuel (electric vs. 
gas), delivery track (prescriptive vs. custom), delivery mechanism (upstream vs. downstream), and 
other program elements.  
The primary audience for this document includes parties who oversee, plan, and execute C&I 
impact evaluations for Massachusetts PAs. The framework authors foresee a potential secondary 
audience in PA implementation staff seeking to understand evaluation decision making, structures, 
and how impact evaluations will affect program savings 
Throughout the research of this project, two overarching themes on how to refine impact 
evaluations emerged: 1) increase the usefulness of evaluation results, and 2) increase the timeliness 
of evaluation results. These two elements are strongly linked, since timelier results will increase 
the opportunity for results to be actionable. However, it was also noted that regardless of when 
results are received, opportunities remain for these results to be more relevant and useful to 
program delivery and subsequent improvements. 

 
Core Initiatives to which the Results of the Study Apply: 

• C&I New Construction: New Buildings & Major Renovations (Electric & Gas) 
• C&I New Construction: Initial Purchase & End of Useful Life (Electric & Gas) 
• C&I Retrofit: Existing Building (Electric & Gas) 
• C&I Retrofit: Small Business (Electric & Gas) 
• C&I Retrofit: C&I Multi-Family (Electric & Gas) 
• C&I Retrofit: Upstream Lighting (electric) (Electric Only) 
 
Evaluation Recommendations: 
The following recommendations were made by the evaluators conducting this study. 

Recommendation 1:  Initiate a Traditional evaluation of Custom measures.  A combined 
Custom segment may be adapted into a longer duration structure (Multiyear staged or 
continuous Rolling) that still facilitates annual result generation for regulatory and other needs.   
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Alternatively, perform Reconnaissance on Custom HVAC and Custom Lighting to investigate 
whether the previous evaluation results appear to be stable.   
Recommendation 2:  Lay groundwork for Multiyear staging with a year one effort for Small 
Business Lighting and Custom Gas. A Multiyear evaluation strategy could involve year one 
lighting-only work followed up with non-lighting in year two plus a small supplemental sample 
of lighting.  In concert, these evaluations would lay the groundwork for a three to five-year 
“sliding window” multiyear evaluation. 
Recommendation 3:  Test quarterly data delivery in a Staged evaluation. Two prescriptive 
measures – lighting and compressed air – are good candidates for quarterly staged evaluation 
due to minimal savings seasonality.  We recommend testing the feasibility of quarterly tracking 
system delivery and midyear sampling with one or both of these measures.  This would serve 
as a proof of concept of the Staged evaluation structure and is likely to generate lessons for 
future updates to this impact framework. 
Recommendation 4:  Explore feasibility of continuous data delivery for rolling evaluation.  
Concurrent with the quarterly data delivery test immediately above, explore the manner in 
which continuous data delivery may be feasible for the same population segments of 
prescriptive lighting and compressed air. 
Recommendation 5:  Identify candidates for Reconnaissance work. Suggested candidates 
include variable speed drives, motors, and prescriptive gas.   
Recommendation 6:  Revisit desk reviews and develop a protocol. Once a cornerstone of 
impact evaluation in the Northeast, and still a dominant tool in other parts of the country, file 
reviews are a cost-effective way to examine measure performance. A large sample of file 
reviews with a nested, smaller sample of field M&V is a reliable, tried-and-true method. 
Recommendation 7:  Remain open to the full spectrum of available M&V methods.  
Massachusetts gross impact evaluation most often employs IPMVP Option A and B (retrofit-
isolation) approaches.  Building simulation (Option D) is used in select instances, and billing 
analysis (Option C) is less frequently employed.  All methods have their merits and places, so 
choosing an M&V approach might go hand in hand with the structuring and timing issues laid 
out above.   
Recommendation 8:  The framework recommends integrating some participant free ridership 
and spillover analysis with gross impact evaluation. We recommend this be done for all custom 
impact evaluations.  
Recommendation 9:  ISP research should be completed as part of an ad hoc or “focused study” 
under this impact evaluation framework.  
Recommendation 10:  The DNV GL team recommends that a prioritization of equipment 
needing measure life research be completed.   
Recommendation 11:  The DNV GL team recommends coordinating with implementation to 
determine if they see value to ex-ante EM&V baseline review. The review would focus on the 
selection and the efficiency of the baseline. Since the purpose of ex-ante EM&V baseline 
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review would be to benefit implementation, they should drive the decision to engage in this 
strategy, which is voluntary in nature 

 
Explain Whether the PAs Decided to Adopt the Recommendations from the Study: 
The PAs are considering all recommendations for adoption at this time. The PAs have not formally 
adopted or rejected any recommendations that require changes to program design and operations. 
 
How the Study Affects Program Results and Its Significance: 
The Framework does not cause any direct quantitative effect on past program results. Application 
of the recommendations in the future will help to more systematically determine what is evaluated, 
when, and with what level of rigor. 
 
Overview of Study Method: 
The method was designed around the stakeholder input-based process. Events included a webinar-
based kick-off and work plan calls follows by a critical all-day in-person facilitated meeting 
attended by about 30 PA evaluation and implementation representatives, EEAC consultants, 
evaluation consultants, and dedicated facilitators and clerks.  
The facilitators led several subsequent conference calls to refine the principles established in the 
stakeholder meeting, after which the framework was drafted, revised, and finalized. 
 
Application of Results: Retroactively and Prospectively 
 
A copy of the complete study can be found in Appendix 4D, Study 17-27 
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Study 17-28: Commercial and Industrial 2011-2016 Mid-size Customer Assessment 
Type of Study:   Market Characterization or Assessment Evaluation 
Evaluation Conducted by:  DNV GL 
Date Evaluation Completed: 3/7/2018 
 

Study Objective and Summary of Results: 
The purpose of this study was to expand on the Mid-Size Customer Needs Assessment completed 
in 2013. The 2013 study analyzed mid-size electric accounts in the 2011 C&I Evaluation Database 
and concluded that mid-size electric accounts presented opportunities for the Massachusetts 
Program Administrators to increase savings.  
Since the 2013 study, the PAs reported taking measures to increase savings for these accounts. The 
2014 C&I Customer Profile suggested that these changes could be responsible for an increased 
proportional share of savings relative to the proportional share of consumption for mid-size electric 
accounts, as well as an increased proportional share of participation relative to the population. 
Given this background, the goals of this study were to: 

• Provide an evaluation of the impact of steps PAs took to improve service to mid-size accounts 
from 2011-2016. 

• Examine changes in performance indicators over that time. 
• Determine whether there is a relationship between changes in PA practices and changes in 

performance indicators. 
The study provided the following key findings: 

• At the statewide population level, mid-size electric and gas accounts are no longer 
underperforming large and small accounts in terms of contribution ratio, and have 
outperformed large accounts during some recent program years. However, there are still 
opportunities for some PAs to improve service to these accounts. 

• PAs have changed their criteria for classifying accounts by size. 
• National Grid, Eversource, and Cape Light Compact have developed specific customer 

engagement practices based on industry segments, many of which include a lot of mid-size 
accounts. Other PAs have begun targeting specific industry segments, and have expressed 
interest in or intent to target additional industry segments. PAs have had success targeting 
specific industries for energy efficiency projects.   

• While PA and vendor communication has improved in many ways, some vendors remain 
confused about PAs’ segmentation approaches and vendor roles. Some vendors expressed 
concern regarding consistent knowledge levels at the PAs. Some vendors could also benefit 
from additional PA support/communication in the areas of engineering, training, and customer 
engagement. 

• As in the 2013 study, vendors continue to indicate that cost is a substantial barrier to 
participation in energy efficiency initiatives, while customers indicated they were more 
concerned about return on investment.  
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• Some customers are wary of repeat participation, since the projected return on investment from 

their first project did not materialize. 

 
Core Initiatives to which the Results of the Study Apply: 

• C&I Retrofit: Existing Building (Electric & Gas) 

 
Evaluation Recommendations: 
No formal recommendations were made in this evaluation. 
 

Explain Whether the PAs Decided to Adopt the Recommendations from the Study: 
N/A (no formal recommendations were made in this evaluation) 

 
How the Study Affects Program Results and Its Significance: 
This study provides the PAs with evidence that the C&I mid-size customer segment is no longer 
underperforming compared to the small and large customer segments, as was the case in 2011. At 
the same time, it also presents evidence that there remain opportunities to increase customer 
participation and depth of saving though more targeted engagement based on industry segment, 
and a focus on comprehensive energy efficiency projects. 

 
Overview of Study Method: 
The study used the following research approach to achieve its objectives: 

• Identified current practices through PA interviews – The 2013 study identified several 
recommendations to the PAs to improve service to mid-size customers. The PAs affirmed 
having adopted many of these recommendations since that report was completed. DNV GL 
completed a series of 9 in-depth interviews (IDIs), engaging staff at each of the PAs, to identify 
changes to PA practices since the 2013 study that could impact service to mid-size accounts. 

• Identified trends in mid-market needs through market actor interviews/review of previously 
collected on-site data – Through interviews with key market actors, the 2013 study provided 
valuable insights about the divergent needs of customers in the mid-size market. For this study, 
DNV GL conducted a series of 52 IDIs with market actors to assess progress made regarding 
these insights.  

• Conducted exploratory data analysis – DNV GL worked with the PAs and Energy Efficiency 
Advisory Council (EEAC) Consultants to identify key performance indicators (KPIs) for 
electric and gas accounts, to identify how those KPIs have evolved between 2011 and 2016, 
and to determine whether that evolution corresponds to changes in PA marketing or other 
engagement practices, and/or changes to mid-size participant perceptions. 
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Application of Results: Prospectively 
 

A copy of the complete study can be found in Appendix 4D, Study 17-28 
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Study 17-29: Massachusetts Commercial Energy Code Compliance and Baseline Assessment 
for IECC 2012  
Type of Study:   Net-to-Gross Evaluation 
Evaluation Conducted by:  Energy and Resource Solutions 
     DNV GL 
Date Evaluation Completed: 3/20/2018 
 

Study Objective and Summary of Results: 
The purpose of this study was to assess compliance with the 2012 International Energy 
Conservation Code (IECC 2012) for commercial new construction in Massachusetts, and leverage 
data collected during the compliance assessment to inform baseline market practices for 
commercial new construction. 

 
The study provides the following key findings: 

• The compliance of nonresidential new construction (NRNC) buildings is consistent over 
time, even as the energy code gets more stringent. 

• The energy code requirement for interior lighting power is not reflective of current standard 
practices. 

• The energy code does not reflect standard practices for many mechanical provisions. 
• Opportunities for improving compliance remain for targeted measures. 
• Energy code determinations continue to be made at the design stage for new construction. 
• The existing participation databases provide limited information regarding the specific 

measures incentivized by PA programs. This is a limiting factor in the analysis and required 
additional post-project verification from PAs to confirm program participation. 

 
Core Initiatives to which the Results of the Study Apply: 
• C&I New Construction: New Buildings & Major Renovations (Electric & Gas) 
 
Evaluation Recommendations: 
The following recommendations were made by the evaluators conducting this study. 

Recommendation 1: The evidence from this study strongly suggests that the PAs should be 
adjusting their program planning and implementation to account for changing standard 
practices.  
Recommendation 2: Conduct a short-term study to corroborate the 2017 Study baseline 
findings in accordance with the ISP Framework. The lighting and boiler end-uses are currently 
in the scope of existing ISP research, and other measures should undergo a similar level of 
research before adopting ISP efficiency values. 
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Recommendation 3:  Focus future training on energy code changes, field verifications, and 
specific provisions that are not easily understood and/or complied with. 
Recommendation 4:  Engage NRNC projects as early in the design phase as possible to 
improve building features. 
Recommendation 5: Expand the PA program participation data collection effort to provide 
more detailed information about program participation. 

 
Explain Whether the PAs Decided to Adopt the Recommendations from the Study: 
The PAs are considering all recommendations for adoption at this time. The PAs have not formally 
adopted or rejected any recommendations that require changes to program design and operations. 
 
How the Study Affects Program Results and Its Significance: 
The findings of this study inform program design, contributing to discussion and research 
regarding the appropriate baselines to use for implementation and evaluation teams in estimating 
energy savings. These findings directly feed into ongoing Industry Standard Practice (ISP) 
research that is underway by the DNV GL team to prioritize measures for study and to provide one 
of several data sources for ISP research. 
 
Overview of Study Method: 
The primary approach for this study was a plan review of commercial new construction sites, 
augmented with site visits where feasible to assess field-based construction practices with respect 
to the energy code. Supplemental activities included revisiting sites from the prior compliance 
study to assess control/operations strategies, and review of compliance results to inform baseline 
development for LPD and other measures. 

 
Application of Results: Retroactively and Prospectively 
 
A copy of the complete study can be found in Appendix 4D, Study 17-29 
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Study 17-30: Massachusetts Commercial & Industrial Baseline Framework 
Type of Study:   Impact Evaluation 
Evaluation Conducted by:  Energy and Resource Solutions 
     DNV GL 
Date Evaluation Completed: 4/26/2017 
 

Study Objective and Summary of Results: 
This document articulates a statewide framework for evaluators to consistently characterize the 
baseline of commercial or industrial (C&I) measure selected for evaluation measurement & 
verification (EM&V) in an impact evaluation. The focus is on characterization, that is, assessing 
the appropriate baseline system type as part of an impact evaluation. Judgment regarding hours of 
use, load factors, and related considerations is not included. The document does not provide 
specific technology baselines. 

 
Core Initiatives to which the Results of the Study Apply: 

• C&I New Construction: New Buildings & Major Renovations (Electric & Gas) 
• C&I New Construction: Initial Purchase & End of Useful Life (Electric & Gas) 
• C&I Retrofit: Existing Building (Electric & Gas) 
• C&I Retrofit: Small Business (Electric & Gas) 
• C&I Retrofit: C&I Multi-Family (Electric & Gas) 
• C&I Retrofit: Upstream Lighting (electric) (Electric Only) 
The primary audience for the document is C&I evaluators: Independent evaluation contractors, PA 
evaluation staff and advisors, and those who oversee evaluation on behalf of the Energy Efficiency 
Advisory Council (EEAC). PAs’ C&I implementation staff and contractors who develop savings 
estimates using baseline estimates are a secondary but important audience, as their projects will be 
assessed using these guidelines. Residential program evaluators have contributed to its 
development and it is hoped that they will follow a common protocol, although it is not their 
obligation to do so. 

 
Evaluation Recommendations: 
No formal recommendations were made in this evaluation. 
 

Explain Whether or Not the PAs Decided to Adopt the Recommendations from the Study: 
N/A (no formal recommendations were made in this evaluation) 
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How the Study Affects Program Results and Its Significance: 
 
The Framework itself does not cause any direct quantitative effect on program results. However, 
application of the principles and guidelines outlined in the framework has already begun to have 
an impact on program results. Having said this, in many cases the Framework’s guidance simply 
documents pre-existing undocumented practice. Though it does add and change baseline 
characterization practices for certain scenarios and adds evaluation scope by requiring evaluation 
of lifetime savings in most future program impact evaluations.  

 
Overview of Study Method: 
The method was designed around the stakeholder input-based process. Events included a webinar-
based kick-off and work plan calls follows by a critical all-day in-person facilitated meeting 
attended by about 30 PA evaluation and implementation representatives, EEAC consultants, 
evaluation consultants, and dedicated facilitators and clerks.  
The facilitators led several subsequent conference calls to refine the principles established in the 
stakeholder meeting, after which the framework was drafted, revised, and finalized. 

 
Application of Results: Retroactively and Prospectively 
 

A copy of the complete study can be found in Appendix 4D, Study 17-30 
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Study 17-31: Prescriptive C&I Loadshapes of Savings 
Type of Study:   Impact Evaluation 
Evaluation Conducted by:  DNV GL 
     Energy and Resource Solutions 
Date Evaluation Completed: 3/7/2018 
 

Study Objective and Summary of Results: 
This study pooled known sources of 8,760 savings loadshapes in an interactive tool to estimate 
general prescriptive measure loadshapes over customizable time periods.  The resulting loadshapes 
may be used in measure-level savings calculations and in the PA benefit cost model. DNV GL, 
ERS, DMI and Cadmus contributed a combined total of 676 different energy savings loadshapes 
to make up the savings tool. The loadshapes were almost entirely sourced from prescriptive impact 
evaluation projects vetted by the Massachusetts PAs and Energy Efficiency Advisory Council. 
The study provides the following key findings: 

• Coincidence energy savings associated with summer and winter peak and off-peak energy 
periods for the prescriptive C&I measure level categories listed below: 
 

Electric cooling – chillers Exterior lighting 

Electric cooling – unitary equipment Interior Lighting 

Compressed air Lighting Controls 

Refrigeration VFDs 

• The associated uncertainty for each measure level coincidence energy savings estimate 
shown by the relative precision of coincident energy savings at 90% confidence level (%) 

 
Core Initiatives to which the Results of the Study Apply: 

• C&I New Construction: New Buildings & Major Renovations (Electric Only) 
• C&I Retrofit: Small Business (Electric Only) 
• C&I Retrofit: Existing Building (Electric Only) 
• C&I Retrofit: Upstream Lighting (electric) (Electric Only) 

 
Evaluation Recommendations: 
No formal recommendations were made in this evaluation. 
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Explain Whether the PAs Decided to Adopt the Recommendations from the Study: 
N/A (no formal recommendations were made in this evaluation) 

 
How the Study Affects Program Results and Its Significance: 
The prescriptive loadshapes of savings tool provides measure-level coincidence energy savings 
estimates designed to be applied directly into the existing PA cost benefit model. The energy 
savings estimate results are conditionally formatted based in their respective relative precision to 
enable clear identification of uncertainty. Previously these coincidence energy savings estimates 
were not known to the PAs.  

 
Overview of Study Method: 
DNV GL, ERS, and DMI consultants performed a thorough review of completed impact evaluation 
projects to identify known sources of 8,760 savings loadshapes that aligned with the identified 
C&I measure groups. A combined total of 676 different energy savings loadshapes were identified 
and compiled to make up the savings tool.  The loadshapes were almost entirely sourced from 
prescriptive impact evaluation projects vetted by the Massachusetts PAs and Energy Efficiency 
Advisory Council. All of the hourly savings loadshape profiles were compiled into the loadshapes 
tab of the tool. The tool consists of a macros enabled Microsoft Excel workbook that can help 
predict energy savings forecasts for any hour or combination of hours within the calendar year. 

 
Application of Results: Retroactively and Prospectively 
 

A copy of the complete study can be found in Appendix 4D, Study 17-31 
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Study 17-32: Massachusetts Commercial and Industrial Impact Evaluation of 2014 Custom 
CDA Installations 
Type of Study:   Impact Evaluation 
Evaluation Conducted by:  DNV GL 
     Energy and Resource Solutions 
     DMI 
     SBW Consulting 
Date Evaluation Completed: 5/7/2018 
 

Study Objective and Summary of Results: 
The objective of this impact evaluation was to measure and verify the electric energy, electric 
demand, and natural gas savings of the PAs’ Comprehensive Design Approach (CDA) for C&I 
new construction through site-specific inspection, monitoring, and analysis. The PAs will apply 
this study’s extrapolated, statewide realization rate results to adjust the gross savings claimed for 
CDA projects in program year 2017.  The study provides the following key findings: 

• The electric annual energy savings realization rate was 57% with a relative precision of 
±29% at the 90% confidence level. 

• The gas annual therms savings realization rate was 101% with a relative precision of ±2% 
at the 80% confidence level. 

• The reduction in electric savings was mostly driven by the retrospective application of 
industry standard practice (ISP) as the baseline for lighting, which was developed from a 
previous study of MA code compliance (P24). This study found that the standard practice 
for lighting in new buildings was 0.78 of allowed lighting power density (LPD) under IECC 
2009 code (i.e., 22% better than code allowed LPDs). The impact of applying this baseline 
change was a reduction in CDA savings of approximately 20%.  

• Other baseline adjustments included removal of certain measures that were deemed 
required by code or not feasible, as well as correcting to an existing conditions baseline. 
The impact of these baseline adjustments was a reduction in CDA savings of approximately 
6%. 

• Measures that were found to not be installed or not functioning as intended also impacted 
the electric realization rate. The impact of these adjustments was a reduction in CDA 
savings of approximately 14%. 

 
Core Initiatives to which the Results of the Study Apply: 

• C&I New Construction: New Buildings & Major Renovations (Electric & Gas) 
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Evaluation Recommendations: 
The following recommendations were made by the evaluators conducting this study. 

Recommendation 1:  Apply the realization rates results from this study (57% electric 
kWh, 101% gas therms) to adjust the gross savings claimed for CDA projects in program 
year 2017. The PAs should use the realization results from this study to calculate the adjusted 
gross savings achieved by program year 2017 projects in this impact category. 

Recommendation 2:  Adopt a baseline for LPD that is consistent with current industry 
standard practice. As stated in the report, the retrospective realization rate from this study 
was based on findings from a code compliance study (P24), which were used to create a 
baseline LPD adjustment factor of 0.78 to apply to the allowed LPDs under IECC 2009 code. 
A subsequent code compliance study (P70) examining buildings permitted under IECC 2012 
determined an LPD adjustment factor of 0.67 (i.e., an ISP 33% better than IECC 2012 code). 
As a result of these studies, the PAs have proposed to immediately adopt a more stringent LPD 
baseline for the CDA program. An in-progress study (P73B) has been commissioned to use 
this information and other data to produce a final LPD adjustment factor which we recommend 
should be adopted by the programs. 

Recommendation 3:  Adopt the ISPs developed for parking garage exhaust fan, kitchen 
hood, and laboratory fume hood controls; and foil coil unit EC motors. This study 
produced four low-rigor ISP findings for fan coil unit EC motors, parking garage fan exhaust, 
kitchen ventilation controls, and laboratory fume hoods. The findings from these four ISP 
studies should be applied to future projects, as suggested within each ISP document in 
Appendices F through I of the final report, so that savings for these measures aren’t overstated. 
In this evaluation, non-lighting baseline adjustments, involving some of these measures, 
contributed to a reduction of electric energy savings equal to 6% of total tracked electric 
savings. 

Recommendation 4: Re-examine and adjust the realization rate to apply to post-2017 
CDA projects to account for the adoption of new baselines/ISPs as well as process 
improvements made by the program. The PAs should consider a small follow-up effort to 
re-examine the realization rate from this study following agreement on the ISP for lighting 
power density (LPD) that will be applied to projects beginning in 2018 or 2019, and after 
implementation of it and the other ISPs completed through this study. If these baselines are 
adopted by the program, the results from this study could be re-examined to estimate a new 
realization rate, assuming the new baselines are in effect, to avoid double counting the same 
baseline change in the gross and net savings. Additionally, the MA evaluation team should 
formulate a general process for fair and rigorous incorporation of ISPs into both gross savings 
estimates and realization rates across all custom measure categories. 

 Recommendation 5:  Improve the commissioning process to ensure ECM installation 
and intended function. Each project in the sample underwent one, and sometimes two, rounds 
of commissioning prior to the full incentive being paid to the applicant. However, the quality 
of commissioning was found to be an area needing improvement. The effect of measures not 
functioning properly following commissioning on the program savings was a loss of energy 
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savings equal to approximately 14% of tracked electric savings and 4% of tracked gas savings. 
It is recommended that the programs take steps to improve the commissioning process to 
ensure that the claimed savings are being achieved. This can be done through the selection of 
preferred commissioning vendors, additional training, and guidance on what type of evidence 
is needed to confirm measure installation and operation. This should specifically include 
providing the commissioning agent with a list of all measures and a verification of measure 
performance through metering or trend data acquisition. 

 
Explain Whether the PAs Decided to Adopt the Recommendations from the Study: 
The PAs are adopting Recommendation #1 (applying the study’s realization rate results to program 
year 2017) and since the time the sample CDA projects were completed in 2014, have taken steps 
that address Recommendation #5 (improve the commissioning process).  The PAs are considering 
Recommendations #2 through #4 for adoption at this time. 

 
How the Study Affects Program Results and Its Significance: 
The study findings substantially decrease the electric savings claimed for program year 2017 by 
43%. The 2017 gas savings increase slightly due to the 101% gas therms savings realization rate.  
Projected 2018 and beyond results may change to reflect any changes in baseline and other 
procedural practices implemented by the PAs in 2018 and verified by evaluation.  

 
Overview of Study Method: 
The DNV GL team utilized the following approach for this impact evaluation: 

• Examined the 2014 large C&I population to improve understanding of the relative impact of 
this category. 

• Designed an efficient sampling plan for the selection of custom CDA projects by primary fuel 
for on-site visits to achieve the agreed relative precision targets using the error ratios 
determined in the previous CDA and custom gas evaluations. This included 11 electric and 4 
gas CDA projects. 

• Performed a full file review of all 2014 Custom CDA projects to understand the composition 
of these projects by fuel type, measures installed, and measures incentivized.  

• Reviewed the technical assistance (TA) studies, model files, and calculations used to develop 
the tracking savings for each sampled project to develop site specific M&V plans. 

• Performed comprehensive data collection, including metering and trend data, at each sample 
site to support an independent analysis of achieved gross electric and gas energy and electric 
demand savings realization rates. 

• Established baselines for each sampled project based on the materials reviewed and additional 
data collected, including four mini-ISP studies, as well as an LPD adjustment factor for lighting 
measures which was a product of P24, the code compliance study. 

• Documented the evaluation activities completed in a comprehensive site-specific M&V report. 
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• Extrapolated the sample results to the population to estimate statewide realization rates for the 

impact category. 

 
Application of Results: Retroactively 
 

A copy of the complete study can be found in Appendix 4D, Study 17-32 
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Study 17-33: Lighting Distribution Modeling 
Type of Study:   Market Characterization or Assessment 
Evaluation Conducted by:  NMR Group 
Date Evaluation Completed: 5/4/2017 
 

Study Objective and Summary of Results: 
The objective of this study is to identify the factors or combinations of factors that contribute to 
consumers’ purchases of upstream lighting products supported by the PAs. The purpose of the 
research is to estimate the distribution of savings from the program in different areas across the 
state (e.g., Census block group), which then may be used as inputs to: 1) the muni-PA top-down 
modeling study, and 2) efforts to assess the success of the upstream lighting program in selling 
efficient bulbs among hard-to-reach (HTR) customers.   
 
The study provides the following key findings: 

• This research shows that the PAs’ upstream lighting program has been successful in spreading 
efficient lighting nearly evenly throughout the state, with no discernable differences 
attributable to proximity to different types of stores. The very success of the program, with 
widespread cumulative effects, makes it difficult to detect predictors of efficient lighting 
saturation and sales. Households in New York, where there has been no upstream lighting 
program over the last several years, have lower levels of efficient bulb saturation and purchases 
than those in Massachusetts.  

• Several demographic predictors are found to have small, but statistically significant, predictive 
effect on household efficient lighting uptake.  

• Hard-to-reach channels in Massachusetts – specifically targeted by the PAs as a means of 
reaching hard-to-reach households – have had more efficient lighting sales per household than 
the equivalent channels in New York. 

 
Core Initiatives to which the Results of the Study Apply: 

• Residential Lighting (electric) (Electric Only) 
 
Evaluation Recommendations: 
The following recommendations were made by the evaluators conducting this study. 
Recommendation 1:  Use the output of the saturation model based on demographic predictors, 
but excluding drive time, as an input to the top-down model. The results of the purchase model 
can be used to test this input’s sensitivity. 
Recommendation 2:  Ignore PA service territory boundaries when considering the distribution of 
program-subsidized bulbs to households in the state since there is no evidence of an effect of retail 
proximity provided by estimates of drive-time from households to retail locations. 
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Explain Whether the PAs Decided to Adopt the Recommendations from the Study: 
The PAs are considering all recommendations for adoption at this time. The PAs have not formally 
adopted or rejected any recommendations that require changes to program design and operations. 
 
How the Study Affected Program Results and Its Significance: 
This study does not directly affect estimated savings estimates. The results of this study inform 
ongoing modeling efforts to evaluate state-wide program activity (in the Top-Down Modeling 
work) as well as provide insight to the factors that influence bulb uptake geographically across the 
state. In addition, the results of this study were used as an input to the Residential Customer Profile 
study. 
 
Overview of Study Method: 
This study made use of existing in-home lighting survey data that was originally collected for other 
evaluation work, data from the US Census, a commercially marketed data set consisting of 
customer purchase behavior (InfoScout), and a database of retail locations by channel across MA. 
Three modeling efforts and one descriptive analysis were completed in the course of this study. In 
the first, a saturation model was developed to estimate the percentage of lighting sockets in a 
household filled with energy efficient lighting technologies. In the second, a purchase model was 
developed to estimate new purchases of energy efficient lighting technologies by households. In 
the third, an alternative modeling approach was developed to create estimates of new purchases of 
energy efficient lighting technologies by individual consumers. Finally, an analysis of sales of 
energy efficiency lighting technologies through hard-to-reach retail channels completed. 

 
Application of Results: Prospectively 
 
A copy of the complete study can be found in Appendix 4D, Study 17-33 
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Study 17-34: Cross Cutting Code Compliance Support Initiative Evaluation of Classroom 
Trainings, January through June 2017 
Type of Study:   Process Evaluation 
Evaluation Conducted by:  NMR Group 
     The Cadmus Group 
Date Evaluation Completed: 7/27/2017 
 

Study Objective and Summary of Results: 
The purpose of this study was to assess how well the classroom trainings sponsored by the Code 
Compliance Support Initiative (CCSI) between January and June 2017 met the needs of code 
officials, builders, and other market actors to enable enhanced compliance with the current energy 
codes. Evaluation activities covering the CCSI trainings included analyzing surveys completed 
immediately after the trainings and estimating the total number of unique code officials who 
attended the trainings.  
NMR and Cadmus each provided a memo with data from classroom training registration, 
responses to questions posed during the trainings through an audience response system, and paper 
surveys filled out by training attendees at the conclusion of each classroom training (“immediate” 
surveys). The memo for residential trainings was provided on June 13, 2017, and the memo for 
commercial trainings was provided on June 28, 2017. On July 27, 2017, NMR also provided a 
memo that estimated the number of unique code officials who attended various types of trainings 
and the proportion of municipalities covered. 
The study provided the following key findings: 

• Training attendees continued to provide positive feedback on the trainings in the early part 
of 2017. In the most recent immediate survey, respondents rated the usefulness of the 
training similarly to the ratings for all 2015 IECC trainings held from August 2016 through 
June 2017.   

• Most training attendees indicated that they would likely use the provided information 
within the next three months. 

• Seventy-six percent of the code officials registered in Massachusetts have attended at least 
one CCSI training. More than one-half (53%) of these have attended at least one training 
on the 2015 IECC code. 

• For municipalities that account for more than 90% of the state’s population, residential new 
building units permitted, and commercial construction expenditures, at least one code 
official has attended at least one CCSI training.  

• For cities and towns that account for more than 80% of the state’s population, residential 
new building units, and commercial construction expenditures, at least one code official 
has attended a 2015 IECC training. 
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Core Initiatives to which the Results of the Study Apply: 
• Residential New Construction (Electric & Gas) 
• C&I New Construction: New Buildings & Major Renovations (Electric & Gas) 
• Other (specify below) (Electric & Gas) 
• Code Compliance Support Initiative 
 
Evaluation Recommendations: 
The following recommendations were made by the evaluators conducting this study. 

Recommendation 1: Provide additional trainings in the future. 
Recommendation 2: Consider options for providing greater outreach to builders, contractors, 
and subcontractors to encourage attendance at the trainings. 

 
Explain Whether the PAs Decided to Adopt the Recommendations from the Study: 
The PAs are considering all recommendations for adoption at this time. The PAs have not formally 
adopted or rejected any recommendations that require changes to program design and operations. 
 
How the Study Affects Program Results and Its Significance: 
The study findings are an input to the Delphi panel that attributes savings to CCSI. In addition, the 
findings can be used to improve future trainings. 
 
Overview of Study Method: 
The immediate training survey response memos analyzed responses to paper surveys completed 
by training attendees at the end of each session, feedback provided during the training through an 
audience response system, and information gathered during the registration process. 
The memo assessing code official attendance at CCSI trainings used an analysis of the registration 
data to identify unique attendees and compared the results with a database of registered code 
officials maintained by the state of Massachusetts. 

 
Application of Results: Prospectively 
 
A copy of the complete study can be found in Appendix 4D, Study 17-34 
  



2017 Energy Efficiency Plan Year Report 
D.P.U. 18-51 
June 8, 2018 
Appendix 4C, Summaries of Evaluation Studies 
Page 94 of 133 

 
Study 17-35: Summary of Findings from Winter 2017 HVAC Manufacturer Panel 
Interviews 
Type of Study:   Market Characterization or Assessment Evaluation 
Evaluation Conducted by:  NMR Group 
     Tetra Tech 
Date Evaluation Completed: 10/20/2017 
 

Study Objective and Summary of Results: 
The purpose of this study was to supply the Massachusetts energy efficiency program 
administrators with market insights to inform planning, implementation, and evaluation of 
commercial and residential HVAC programs. 
The study provides the following key findings: 

• There is some market confusion about the NEEP Cold Climate Air Source Heat Pump 
(CCASHP) specification requirements versus the requirements of the Massachusetts Clean 
Energy Center’s rebate program. This may inadvertently result in manufacturers 
mislabeling oversized cooling systems. The upstream market actors interviewed for this 
study were not completely ready to accept the NEEP specification as the appropriate 
nationwide standard. 

• The panelists identified the following market trends: 
o Mini/multi-split air source heat pumps and VRF (Variable Refrigerant Flow 

commercial scale multi-split) air source heat pump systems are increasingly 
popular and important technologies in the market. The commercial market is 
moving away from large, ducted traditional ASHP systems and toward ductless 
mini/multi-splits or VRF heat pump systems. Manufacturers are embracing cold 
climate ASHPs.  

o High-efficiency boilers are increasingly available in the Massachusetts market. 
o Combination appliances that serve space heating and domestic water heating loads 

are now available.  
o Internet-connected HVAC systems that provide customer convenience are now 

available. They allow contractors to monitor performance from off-site, reducing 
service calls and potentially enabling a demand-response feature for PAs. 

• The cover of the 2017 commercial boiler rebate form is illustrated with a boiler that is not 
efficient enough to qualify for program support. 

 
Core Initiatives to which the Results of the Study Apply: 

• Residential Heating and Cooling (Electric & Gas) 
• C&I Retrofit: Small Business (Electric & Gas) 
• C&I Retrofit: Existing Building (Electric & Gas) 
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• C&I Retrofit: C&I Multi-Family (Electric & Gas) 

 
Evaluation Recommendations: 
The following recommendations were made by the evaluators conducting this study. 

Recommendation 1: Continue to monitor changes to, and adoption of, the NEEP CCASHP 
specification. 
Recommendation 2: Consider the following options for program support: (a) Providing 
program support for VRF heat pump systems. If there already is program support for VRF heat 
pump systems, clarify this in the program materials. (b) Quality installation and verification 
(QIV)-type programs for systems other than AC. (c) Encouraging manufacturers who educate 
distributors and contractors to include information about the dangers of PVC as a venting 
material and safer alternatives to PVC. Should PAs launch a QIV-type program for boilers in 
the future, include this information. 
Recommendation 3: Assess potential savings from promoting boiler zone valves. 
Recommendation 4: Continue annual data collection from HVAC panel, with bi-annual data 
collection for stable markets. Continue providing token gifts/cards on an annual basis to HVAC 
panelists to maintain relationships. 
Recommendation 5: Update the cover of the commercial boiler rebate form to show efficient, 
qualifying equipment 

 

Explain Whether the PAs Decided to Adopt the Recommendations from the Study: 
The PAs are considering all recommendations for adoption at this time. The PAs have not formally 
adopted or rejected any recommendations that require changes to program design and operations. 

 
How the Study Affects Program Results and Its Significance: 
The study findings help inform program design, planning, and evaluation by providing qualitative 
data about HVAC equipment markets. 

 
Overview of Study Method: 
Since the fall of 2015, the cross-cutting evaluation consulting team has maintained a panel of 
HVAC manufacturers and manufacturers’ representatives to provide HVAC market insights to 
PAs. This study represented the second round of interviews with panelists. (The first round was 
performed in spring 2016.) 
This round of data collection occurred between February and April of 2017. The team interviewed 
27 individuals from 23 organizations that manufacture or represent a range of residential and 
commercial HVAC equipment. The interviews were conducted by telephone. 
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In addition to interviewing panelists, the team maintained relationships with them by providing 
2015 and 2016 rebate data for the brands of HVAC equipment they manufacture or represent.  

 
Application of Results: Prospectively 
 

A copy of the complete study can be found in Appendix 4D, Study 17-35 
  



2017 Energy Efficiency Plan Year Report 
D.P.U. 18-51 
June 8, 2018 
Appendix 4C, Summaries of Evaluation Studies 
Page 97 of 133 

 
Study 17-36: Non-Energy Impact Framework Study 
Type of Study:   Impact Evaluation 
Evaluation Conducted by:  DNV GL 
     NMR Group 

Tetra Tech 
Date Evaluation Completed: 1/23/2018 
 

Study Objective and Summary of Results: 
The primary goal of this study was to develop a strategy and framework for conducting research 
to evaluate and quantify non-energy impacts (NEIs) for initiatives in the residential, low-income, 
and C&I sectors.  
The study’s key objectives were as follows: 

• Develop a clear, consistent strategy and plan for conducting future NEI research. 
• Ensure coordination to avoid the inadvertent double-counting of NEIs across residential 

and C&I initiatives. 
• Identify NEIs that are not currently being claimed by the PAs but could potentially be 

claimed, and prioritize these for research.  
• Outline detailed approaches and steps the PAs can take to update current NEI values, 

reconcile conflicts in the NEI values used for different purposes, and/or estimate values for 
potential new NEIs. 

The study provided the following key findings: 

• There is a series of eight NEI studies the PAs could undertake to yield estimates of the full 
value of non-energy benefits associated with the PAs’ energy efficiency programs and 
initiatives. Three of these studies are considered high priority, and focus on multifamily 
owner NEIs, residential and C&I health and safety NEIs, and a refresh of the existing C&I 
NEIs to account for measures offered by current and future initiatives. 

• Individual NEIs reflecting increases to residential occupants’ well-being can be recognized 
either by a price change at the point of sale or rent negotiation, or through the sum of 
monetized non-property value benefits calculated in NEI studies. Counting both the 
individual NEIs and the property value NEIs constitutes double-counting of the same 
impacts.  

• There are some inconsistencies between the NEI values claimed in the PAs’ benefit-cost 
calculations and the source MA NEI studies that inform these values. 

• NEIs are critical to promoting and sustaining the cost-effectiveness of low-income and 
market rate multifamily initiatives given current cost-benefit realities. 
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Core Initiatives to which the Results of the Study Apply: 

• All Initiatives (Electric & Gas) 
 
Evaluation Recommendations: 
The following recommendations were made by the evaluators conducting this study. 

Recommendation 1: Due to the double-counting associated with property values or rental 
income and the individual non-property value NEIs that are the source of changes in property 
value or rental income, we recommend that the PAs not count their existing property value 
NEIs for those measures. Rather, in the benefit-cost ratio (BCR) calculations, the PAs should 
count the NEI values associated with the individual amenities, such as improved comfort, 
health, home durability, reduced O&M costs, and reduced tenant complaints. For those 
measures that only have property value NEIs, such as appliances and low-flow showerheads, 
we recommend using in the BCR calculations the property value NEIs as proxies for the 
individual NEIs that have yet to be counted.  
Recommendation 2: PAs should review the BCR-model-related differences highlighted in the 
report and determine whether there is a reason for each. If so, the PAs should cite their reason 
for using the values. If not, the PAs should update their claimed NEI values to match the 
relevant Massachusetts NEI studies. For the NEIs that apply to measures for some PAs but not 
others (i.e., price hedging and rate discounts), each PA should determine if these apply to their 
measures. 
Recommendation 3: In cases where the PAs decide to apply an NEI for one initiative or 
measure to a different initiative or measure, we suggest providing clear public documentation 
of how the decision was made, such as via citation of the source of each NEI in the technical 
reference manual (TRM). 

 
Explain Whether the PAs Decided to Adopt the Recommendations from the Study: 
The PAs plan to adopt the recommendations. 

 
How the Study Affects Program Results and Its Significance: 
Most immediately, this study will result in a slight reduction in the NEIs claimed by the PAs for 
their residential initiatives. This is due to the removal of double-counted property value and rental 
income NEIs from their benefit-cost calculations. 
In the long term, this study provides the PAs with a framework to help prioritize NEI research, 
ensuring the PAs can claim the full value of non-energy benefits associated with their energy 
efficiency programs and measures. 
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Overview of Study Method: 
The evaluation team undertook three research tasks to meet the study objectives:  

• Completed an inventory of NEI values claimed by the PAs, and reviewed each of the PAs’ 
BCR models. 

• Conducted in-depth interviews with program staff from the seven MA electric and gas PAs, 
addressing aspects of NEIs relating to PA initiatives across all sectors. 

• Conducted a literature review to identify NEIs resulting from residential, low-income, and 
C&I sectors that are not currently characterized in the existing MA research. 

 
Application of Results: Retroactively and Prospectively 
 

A copy of the complete study can be found in Appendix 4D, Study 17-36 
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Study 17-37: Status and Directions for Top-Down Work 
Type of Study:   Evaluation Methods Review 
Evaluation Conducted by:  DNV GL 
     NMR Group 
Date Evaluation Completed: 3/19/2018 
 

Study Objective and Summary of Results: 
Top-down methods for estimating net savings offer a supplemental perspective to the traditional 
“bottom-up” methods for the Massachusetts Program Administrators’ energy-efficiency 
portfolios. Top-down estimation of net savings is an approach to estimating the net impacts of an 
energy-efficiency portfolio by looking at aggregate consumption over time, across geographic 
areas, or both (e.g., across service territories and years). 
To date, the top-down work conducted by the Special and Cross-Cutting evaluation team has both 
shown promise and faced challenges. This study produced a high-level summary of the top-down 
work undertaken to date, including lessons learned, and offered suggestions for future work.  
The study provided the following key findings: 

• The value of top-down estimation is that it can provide high-level validation of program 
effects based on concrete observations of the key quantity targeted by the programs, 
namely energy consumption. The goal of the top-down analysis is to provide another 
perspective to substantiate the value of the portfolio; it is not meant to be a replacement for 
traditional evaluation methods. If the top-down estimate differs significantly from the 
bottom-up estimate, it is worth further exploration to identify the underlying reasons for 
the differences. 

• Obtaining reliable estimates requires several years of data, identification and treatment of 
anomalous time periods or geographic areas, sensitivity testing, appropriate estimation of 
standard errors, and appropriate handling of several technical issues. 

• Fitting top-down models requires that the necessary data be available on a consistent basis 
across the geographic regions and time periods included in the analysis. The necessary data 
includes program activity, aggregate consumption, population size, weather, and economic 
variables, all by sector. 

 
Core Initiatives to which the Results of the Study Apply: 

• Residential New Construction (Electric & Gas) 
• Residential Heating and Cooling (Electric & Gas) 
• Residential New Construction (Electric & Gas) 
• C&I New Construction: New Buildings & Major Renovations (Electric & Gas) 
• C&I Retrofit: Small Business (Electric & Gas) 
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Evaluation Recommendations: 
No formal recommendations were made in this evaluation. 
 
Explain Whether the PAs Decided to Adopt the Recommendations from the Study: 
N/A (no formal recommendations were made in this evaluation) 
 
How the Study Affects Program Results and Its Significance: 
This study does not have an impact on past or future program results. This study summarizes 
efforts undertaken to date to apply top-down modeling methods in Massachusetts. It also offers 
suggestions on how these methods could be used in future evaluations and how they might support 
the overall evaluation framework in Massachusetts. 
 
Overview of Study Method: 
This study summarized past use of top-down modeling methods in Massachusetts and investigated 
alternative approaches. It also identified a variety of paths for using these methods in future 
evaluations. The work included the following: 

• The preparation of an initial summary of findings and lessons learned from top-down work 
in Massachusetts to date. 

• A discussion of the top-down approaches with the PA forecasting staff to share insights 
and ideas. 

• A review of the initial draft with an independent academic expert economist, with follow-
up discussions to identify and explore alternative paths forward for top-down modeling in 
Massachusetts. 

 
Application of Results: Prospectively 
 
A copy of the complete study can be found in Appendix 4D, Study 17-37 
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Study 17-38: Cross Cutting Code Compliance Support Initiative Evaluation of Classroom 
Trainings. July through December 2017 
Type of Study:   Process Evaluation 
Evaluation Conducted by:  NMR Group 
     The Cadmus Group 
Date Evaluation Completed: 3/21/2018 
 

Study Objective and Summary of Results: 
The purpose of these studies was to assess how well the classroom trainings sponsored by the Code 
Compliance Support Initiative (CCSI) between July and December 2017 met the needs of code 
officials, builders, and other market actors to enable enhanced compliance with the current energy 
codes. Evaluation activities covering the CCSI trainings included analyzing surveys completed 
immediately after the trainings, estimating the numbers of unique code officials attending the 
trainings, and conducting in-depth interviews with trainees approximately six months after 
attendance.  
NMR and Cadmus each provided a memo with data from classroom training registration, 
responses to questions posed during the trainings through an audience response system, and paper 
surveys filled out by training attendees at the conclusion of each classroom training (“immediate” 
surveys). The memo for residential trainings was provided on March 21, 2018, and the memo for 
commercial trainings was provided on March 6, 2018.  
NMR and Cadmus conducted in-depth interviews with training attendees approximately six 
months after the trainings. These interviews examined how much of the training information 
attendees were using in their everyday work. The reports from these interviews were provided on 
January 25, 2018, covering 40 residential trainees, and on March 9, 2018, covering 40 commercial 
trainees.  
The study provided the following key findings: 

• Training attendees continued to provide positive feedback on the trainings in the later part 
of 2017. In the most recent immediate survey, respondents rated the usefulness of the 
training similarly to the ratings for all 2015 IECC trainings from August 2016 through 
November 2017.  

• Most training attendees indicated that they would likely use the provided information 
within the next three months. 

• Most residential respondents – 85% of municipal building code employees and 65% of 
building professionals – made some changes to their work as a result of the trainings. These 
changes were predominantly to insulation and envelope areas, ventilation, and builder and 
contractor education. By comparison, commercial training attendees were somewhat less 
likely to make changes as a result of the training: 70% of municipal building code 
employees and 45% of building professionals reported changing work practices, most often 
in lighting and envelope areas. 
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• Almost all residential respondents (93%) had shared some of the information from the 

trainings with other parties; close to one-half (45%) also shared the handouts and other 
materials provided at the trainings. Similarly, 80% of commercial respondents had shared 
some information from the trainings with other parties, and 48% shared the handouts and 
other materials provided at the trainings.  

 
Core Initiatives to which the Results of the Study Apply: 

• Residential New Construction (Electric & Gas) 
• C&I New Construction: New Buildings & Major Renovations (Electric & Gas) 
• Other (specify below) (Electric & Gas) 
• Code Compliance Support Initiative 

 
Evaluation Recommendations: 
The following recommendations were made by the evaluators conducting this study. 
Based on the immediate survey response memos, recommendations were: 

Recommendation 1: Provide additional trainings in the future. 
Recommendation 2: Consider options for providing greater outreach to builders, contractors, 
and subcontractors to encourage attendance at the trainings. 

Based on the follow-up interview reports, recommendations were: 
Recommendation 1: Examine options to encourage more builders and contractors to attend 
the trainings. This may include continuing education credits, having local code officials 
promote the trainings, working with homebuilder associations and local media to promote the 
trainings, or offering trainings in the evenings with dinner included. Promotion of the trainings 
should also emphasize that they cover the most recent codes going into effect, including the 
stretch code.    
Recommendation 2: Consider additional focus on areas such as insulation, ventilation, and 
HVAC, as suggested by some residential respondents. 
Recommendation 3: Consider additional focus on areas such as a structured process for 
consistently enforcing the code, including checklists, taking photographs, and on-site 
inspections, as suggested by some commercial respondents. 

 

Explain Whether the PAs Decided to Adopt the Recommendations from the Study: 
The PAs are considering all recommendations for adoption at this time. The PAs have not formally 
adopted or rejected any recommendations that require changes to program design and operations. 
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How the Study Affects Program Results and Its Significance: 
The study findings are an input to the Delphi panel that attributes savings to CCSI. In addition, the 
findings can be used to improve future trainings. 

 
Overview of Study Method: 
The immediate training survey response memos analyzed responses to paper surveys completed 
by training attendees at the end of each session, feedback provided during the training through an 
audience response system, and information gathered during the registration process. 
The follow-up interview reports analyzed in-depth interviews conducted by telephone with 
individuals who had attended classroom trainings approximately six months earlier. 

 
Application of Results: Prospectively 
 

A copy of the complete study can be found in Appendix 4D, Study 17-38 
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Study 17-39: Interim Net to Gross Coordination Observations and Considerations  
Type of Study:   Impact Evaluation 
Evaluation Conducted by:  Tetra Tech 
     NMR Group 
Date Evaluation Completed: 3/22/2018 
 

Study Objective and Summary of Results: 
The Massachusetts Special and Cross Cutting evaluation team, led by NMR Group, is coordinating 
the measurement of net-to-gross (NTG) across studies, sectors, and evaluation teams. The purpose 
of this study was to provide input on NTG measurement, identify and address any inconsistencies 
in measurement, and identify for the PAs considerations related to NTG approaches, samples, 
algorithms, and (eventually) reporting.  
 
As part of the 2017 NTG coordination activities, the Special and Cross-Cutting Team (the SCC 
Team) provided feedback on plans to eleven NTG studies. The SCC Team also looked across the 
studies to identify methodological similarities and differences, and logistical issues in NTG data 
collection. These findings are summarized below: 

• The current NTG studies rely on data collected over one year after program activities have 
taken place. This practice creates risk of survey or interview respondents not being able to 
accurately recall project or program details and/or the decision maker having left the 
company. An emerging trend in the U.S. is to conduct a series of rolling samples and 
surveys that collect free ridership data close to the time of program intervention. Spillover 
results would need to be identified at a later date, once spillover projects have had a 
reasonable chance to be completed.  

• The current quality of program participation tracked data and the current practice of 
providing that data to evaluation teams creates risks for NTG accuracy and a logistical 
challenge for testing a rolling sample and survey approach. Having contact details for all 
program participants would ensure that the evaluation teams are talking with the correct 
decision-makers about the correct projects. Incomplete data increases the amount of time 
and scope of activities needed to complete a survey, resulting in increased costs. In 
addition, the participant data records for 2016 were not available until the summer of 2017, 
risking timely completion of NTG surveys.  

• For the 2017 NTG estimates, many studies were initiated with short turnaround to provide 
prospective NTG results in time for the 2019–2021 plan cycle. A constrained timeline 
magnifies logistical or methodological complexities.  

• While there is a self-reported NTG methodology consistently applied across the 
commercial & industrial sector, there are no specific self-reported NTG questions or 
algorithms for the residential sector. Although the approaches and methods of individual 
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studies are suitable, the lack of consistency makes it difficult to compare NTG results and 
cost-effectiveness across programs.  

• Consensus panels emerged as a common practice across many of the studies. These 
consensus panels, made up of evaluators, PA representatives, and EEAC members, review 
retrospective evaluation findings to develop prospective NTG results.  

The study produced a memo which summarized methodologies across eleven NTG evaluations in 
an easy to digest format for stakeholders to see common elements and differences between studies, 
and identified procedural and methodological opportunities for future NTG studies in 
Massachusetts. 

Core Initiatives to which the Results of the Study Apply: 

• Residential New Construction (Electric & Gas) 
• Residential Heating and Cooling (Electric & Gas) 
• Residential Multi-Family Retrofit (Electric & Gas) 
• Residential Consumer Products (Electric Only) 
• Residential Lighting (electric) (Electric Only) 
• C&I Retrofit: Upstream Lighting (electric) (Electric Only) 
• C&I New Construction: New Buildings & Major Renovations (Electric & Gas) 
• Other (specify below) (Electric & Gas) 
 Other is Upstream HVAC/Heat Pump Program  

 
Evaluation Recommendations: 
No formal recommendations were made in this evaluation. 

 
Explain Whether the PAs Decided to Adopt the Recommendations from the Study: 
N/A (no formal recommendations were made in this evaluation) 

 
How the Study Affected Program Results and Its Significance: 
Early in 2017, the Program Administrators identified a need both to coordinate the measurement 
of NTG across studies being carried out for different sectors by different evaluation teams and to 
ensure that all studies including NTG measurement follow the guidelines recommended in the 
Cross-Cutting Net-to-Gross Methodology Research Study.  The coordination effort also benefited 
the multiple evaluation study teams by helping reduce respondent burden and to leverage surveys 
and interview guides to serve multiple projects.   

 



2017 Energy Efficiency Plan Year Report 
D.P.U. 18-51 
June 8, 2018 
Appendix 4C, Summaries of Evaluation Studies 
Page 107 of 133 

 
Overview of Study Method: 
The SCC team completed the following tasks as part of this study: 

• Provided C&I and Residential sector expertise to review evaluation work plans, sampling 
strategies, and data collection instruments 

• Provided guidance to each evaluation team about presenting data collection information 
and study results in accordance with the Cross-Cutting Net-to-Gross Methodology 
Research Study, which advocates using a specific format for summarizing results for use 
in reporting. 

• Assisted with sample coordination to reduce customer and market actor burden. 
As the studies are completed, the Special and Cross-Cutting team reviewed findings and reported 
results.  Results of the coordination effort were documented in a summary memo. 

 
Application of Results: Prospectively 
 

A copy of the complete study can be found in Appendix 4D, Study 17-39 
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Study 17-40:  Market-Rate Multifamily NEI – Phase I Final Memo  
Type of Study:   Impact Evaluation 
Evaluation Conducted by:  NMR Group 
     DNV GL 
Date Evaluation Completed: 3/30/2018 
 
Study Objective and Summary of Results: 
The purpose of this study was to better understand the NEIs associated with retrofits to market-
rate “multifamily” (MF) properties (defined as properties with five or more dwelling units) that 
accrue to the owners and managers of the properties. In this study, the team conducted an analysis 
of the MF NEIs planned for by the PAs in their 2016-18 plan Benefit Cost (BC) models.  
This study provided an analysis of the NEIs associated with the revised measure lists for the PAs’ 
MF retrofit initiatives (Residential MF Retrofit, Low-income (LI) MF Retrofit, and C&I MF 
Retrofit). The analysis sought to determine the following: 

1) Whether any LIMF owner and C&I NEIs not currently included in the PAs’ 2016-18 plan 
BC models apply to market rate MF projects 

2) Whether NEI values for MF projects differ based on the type and ownership of the 
participating building  

3) Whether there is overlap or double counting of MF NEIs in the PAs’ 2016-18 plan BC 
models 

In addition, this study provided guidance on the NEIs that apply to heat pump projects for several 
building types:  

• Low-income (LI) MF buildings 
• Market-rate MF buildings 
• LI single-family (SF) buildings  

This study provided the following key findings: 

• NMR confirmed that the residential NEI values in the TRM and BCR models are consistent 
with the values reported in the original source document. 

• For C&I MF retrofits, the PAs did not consistently use the same NEI values for the same 
measures in their 2016-18 plan BC models. 

• NEIs are attributed to the initiative to which the savings are attributed (e.g., the C&I MF 
Retrofit and C&I Retrofit (RF) initiatives).  

• As noted in the NEI Framework Study Report (TXC 41), due to the double counting 
associated with property values or rental income and the individual non-property value 
NEIs that are the source of changes in property value or rental income, we recommend that 
the PAs not count their existing property value NEIs (including “housing unit value” for 
owners) for measures with both property and non-property NEIs. However, for measures 
that only have property value NEIs, such as appliances and low-flow showerheads, we 
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recommend using, in the BCR calculations, the property value NEIs as proxies for the 
individual NEIs that have not yet been counted.  

• Our analysis of the 2015 program year tracking data for the Residential MF Retrofit and 
C&I MF Retrofit initiatives found that lighting measures account for the largest share of 
electric savings (75%), followed by HVAC measures. In contrast, envelope, hot water, and 
HVAC measures account for the bulk of natural gas savings (40%, 27%, and 18%, 
respectively). 

• A majority of the HVAC electric and therm savings are attributed to major equipment types 
that are amenable to a life-cycle cost analysis, such as air conditioning, ASHP, and boilers. 
In contrast, the vast majority of hot water measure savings are attributable to measures that 
are not appropriate for a life-cycle analysis, such as faucet aerators and low-flow 
showerheads. 

 
Core Initiatives to which the Results of the Study Apply: 
• Residential Multi-Family Retrofit (Electric & Gas) 
• C&I Retrofit: C&I Multi-Family (Electric & Gas) 
• Low-Income Multi-Family Retrofit (Electric & Gas) 
• Low-Income Single Family Retrofit (Electric & Gas) 
 
Evaluation Recommendations: 
The following recommendations were made by the evaluators conducting this study. 

Recommendation 1: For measures that exist in both the LIMF initiative and market-rate MF 
initiative (hot water measures, lighting, thermostats, air sealing, refrigerators), the team 
recommends that the PAs apply the associated LIMF owner NEIs (Rental Units Marketability, 
Reduced Tenant Complaints, Property Durability, and Equipment Maintenance and Reliability 
[thermostats only]) to market rate MF projects. For those MF NEIs that have both occupant 
and owner values (i.e., increased home/property durability), the team recommends applying 
the owner NEIs only.  
Recommendation 2: For common area lighting installed through the residential MF Retrofit 
initiative, the team recommends applying the C&I lighting O&M NEI value. The team notes 
that C&I Retrofit NEIs are currently applied to eligible C&I measures installed through the 
C&I MF Retrofit initiative. 
Recommendation 3: Ensure that the C&I MF NEIs for common area measures (i.e., not in-
unit measures) are being applied consistently across the PAs’ BCRs and reflect the diversity 
of the C&I NEIs provided by the source document.  

 
Explain Whether the PAs Decided to Adopt the Recommendations from the Study: 
The PAs plan to adopt the recommendations. 
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How the Study Affected Program Results and Its Significance: 
The study will result in an increase in the NEIs claimed by the PAs for their multifamily residential 
initiatives. This increase is due to claiming multifamily owner NEIs for market-rate projects, C&I 
lighting O&M NEIs for common area lighting in market-rate multifamily projects, and C&I MF 
NEIs for common area measures.  
 
Overview of Study Method: 
The evaluation team undertook the following research tasks to meet the study objectives: 

• Analyzed a compilation of the NEIs planned for by the PAs in their 2016-18 plan BC 
models in the MF sector, and analyzed the source documents of the NEIs. 

• Analyzed a compilation of the measures associated with each MF NEI, including, to the 
extent possible, whether the measure is installed in a common area, a housing unit, or as a 
central system. 

• Determined the PA program(s) and initiative(s) associated with the measures that have a 
related NEI. To the extent possible, determined whether these measures were also 
associated with the “single-family” sector.  

• Linked the population benefiting from the NEIs (i.e., tenant vs. owner or landlord) to the 
installed measure(s) and program(s)/initiative(s). 

• Identified measures currently not associated with NEIs but installed by PA MF Retrofit 
initiatives, including if there were any measures installed through the Commercial and 
Industrial (C&I) MF initiatives that have NEIs but were not being planned for by the PAs 
in their 2016-18 plan BC models for their C&I MF projects.  

• Analyzed program data for the PA MF Retrofit initiatives from the 2015 Program Year. 

Application of Results: Retroactively and Prospectively 

A copy of the complete study can be found in Appendix 4D, Study 17-40 
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Study 17-41: Community Based Program Design Effectiveness 
Type of Study:   Market Effects 
Evaluation Conducted by:  Opinion Dynamics 
Date Evaluation Completed: 10/2/2017 
 

Study Objective and Summary of Results: 
The purpose of this study was to (1) to identify and document the breadth of CBP designs and 
attributes nationally, (2) to explore the relative effectiveness of various community engagement 
strategies, and (3) to explore what factors help to explain why community engagement strategies 
are variably effective across contexts.  
The study provides the following key findings: 

Document the breadth of CBP designs and attributes 

• CBPs usually deploy a multi-touch approach to overcome barriers to energy efficiency, 
commonly drawing on community institutions and attributes to better connect with 
customers.  

• The CBP design is not a one-size-fits-all program design, but relies on local customization 
to stakeholders’ (e.g., utility and community) wants and needs. 

Explore the relative effectiveness of various community engagement strategies  

• Grassroots local messengers were the most commonly praised customer-focused outreach 
strategy. 

• Effective community engagement designs often layer technical and programmatic support 
for the community on top of customer outreach. 

• CBPs are not often structured in a manner that facilitates the comparative evaluation of 
program design strategies and marketing tactics. 

• As energy-reduction programs, CBPs have been evaluated in terms of their direct outputs 
(participation and savings). Notably, the programs also benefit community capacity, 
goodwill, and indirect energy savings. 

• CBP benefits may ultimately depend on “the eye of the beholder.” 
Explore what factors help to explain why community strategies have been variably effective 
across contexts 

• It is often necessary to let CBPs evolve and grow so that the PA identifies the right mix of 
elements for their utility and community. 

• Communities have multiple priorities, and energy efficiency is only one of them. Working 
to meet communities’ broader needs has helped CBPs gain traction. 

• Community-based social marketing principles have had a role in shaping CBP marketing 
plans and marketing messages. 

• There is not much quantitative evidence that explains why community strategies have been 
variably effective across contexts. Having reviewed evaluations of over 25 programs, our 
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view is that the strict measurement requirements set by many utility commissions miss the 
opportunity to measure long-term savings and non-energy benefits. 

 

Core Initiatives to which the Results of the Study Apply: 

• Residential Sector – all initiatives 
• Low-Income Sector – all initiatives 

 
Evaluation Recommendations: 
The following recommendations were made by the evaluators conducting this study. 

• Consider building CBPs that involve clear and consistent communication with local partners. 
• Consider designing inclusive programs that offer communities support in reaching their own 

energy and non-energy goals. 
• Because tailoring engagement and marketing to target populations can take some trial-and-

error, consider being flexible with program design, participant engagement strategies, and 
marketing. 

• Administrators can consider using an “umbrella” program design to standardize successful 
elements that will achieve cost savings and ease the transfer of knowledge across time and 
communities. 

• Consider program implementation methods that provide data to rigorously capture non-energy 
and/or long-term outcomes. 
 

Explain Whether the PAs Decided to Adopt the Recommendations from the Study: 
The PAs are considering all recommendations for adoption at this time. The PAs have not formally 
adopted or rejected any recommendations that require changes to program design and operations. 

 
How the Study Affected Program Results and Its Significance: 
As a cross-cutting study this research was not designed to affect the savings estimated for any 
existing program. However, study findings can be used as a framework to design, implement, and 
evaluate effective community-based outreach efforts on future programs. 

 
Overview of Study Method: 
The two methods used in this study are: a community-based program literature review and in-
depth interviews with a sample of CBP stakeholders. We designed the literature review to gain 
broad insights about CBP design, implementation, and outcomes. The review identified 25 
programs meeting our selection criteria, which by our knowledge is the largest review of these 
programs to date. Next, we completed in-depth interviews with ten selected CBP administrators to 
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further explore community barriers to energy efficiency, CBP origins, and lessons-learned by the 
CBP administrators. All research was completed between June 2016 and April 2017. 

 
Application of Results: Prospectively 
 

A copy of the complete study can be found in Appendix 4D, Study 17-41 
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Study 17-42: Education Kits Program Deemed Savings Review Results 
Type of Study:   Impact Evaluation 
Evaluation Conducted by:  Opinion Dynamics 
Date Evaluation Completed: 5/10/2018 
 
Study Objective and Summary of Results: 
The purpose of this study was to provide deemed savings review results for the Cape Light 
Compact (CLC) and National Grid (NGRID) Be Energy Efficiency Smart (BEES) Program. The 
CLC and NGRID BEES Programs provide K-12 students with take-home kits containing energy 
efficient measures, including light-emitting diodes (LEDs), kitchen and bathroom faucet aerators, 
showerheads (NGRID only), thermostat temperature cards (CLC only), and hot water temperature 
cards.  
This is Phase 1 of this study and only provides deemed savings results. Phase 2 will produce a 
final report and will include findings for spillover savings potential, recommendations for program 
implementation and survey design improvements, as well as recommendations for additional low-
cost measures and educational materials. 
The study provides the following key findings: 

Table 1. Deemed Gross Savings Per Kit (CLC) 

Measures 
   Weighted Deemed Gross Savings Per Kit*  

Quantity Measure 
Life 

Electric 
kWh 

Gas 
MMBtu 

Oil 
MMBtu 

Propane 
MMBtu 

Water 
Gallons 

LEDs (60W 
equivalent) 3 7 113.55 0.00 0.00 0.000 0 

Kitchen aerator 1 7 53.42 0.26 0.35 0.261 332 

Bathroom aerator 1 7 53.42 0.26 0.35 0.261 332 

Thermostat Temp 
Card (Heating) 1 5 29.77 1.79 0.83 0.064 0 

Thermostat Temp 
Card (Cooling) 1 2 63.29 0.00 0.00 0.000 0 

Hot Water Temp 
Cards 1 2 9.98 0.11 0.04 0.004 0 

Weighted Kit Total N/A 5.5** 323.42 2.42 1.57 0.589 664 
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Table 2. Deemed Gross Savings Per Kit (NGRID) 

Measures 

  Weighted Deemed Gross Savings Per Kit* 

Quantity 
Measure 

Life Electric 
kWh 

Gas 
MMBt

u 

Oil 
MMBt

u  

Propane 
MMBtu  

Water 
Gallons 

LEDs (60W 
equivalent) 2 7 62.69 0.00 0.00 0.000 0 

Kitchen aerator 1 7 59.08 0.34 0.42 0.339 332 

Bathroom aerator 1 7 59.08 0.34 0.42 0.339 332 

Showerheads 1 7 214.32 1.19 1.27 1.187 2,351 

Hot Water Temp 
Cards 1 2 9.98 0.11 0.04 0.004 0 

Weighted Kit Total N/A 6.2** 233.92 1.97 2.14 1.869 3,015 

Note: Some values do not sum to totals due to rounding. 
*Weighted based on the mix of single-family/multifamily customers as well as the mix of 

heating fuel type. 
**Weighted based on measure quantities. 

 
Core Initiatives to which the Results of the Study Apply: 

• Residential Lighting (electric) (Electric Only) 
• Residential Consumer Products (Electric & Gas) 

 
Evaluation Recommendations: 
No formal recommendations were made in this evaluation. 
Cape Light Compact is the only PA claiming savings for this program in 2017, the results from 
this memo will be applied accordingly. 

 
How the Study Affected Program Results and Its Significance: 
While the original study scope of work included calculating in-service rates (ISRs), the evaluation 
team ultimately determined that additional data collection would be necessary to evaluate ISRs.  It 
was discussed that we may need further primary data collection (e.g., with parents) research to 
confirm these ISRs. We will provide these recommendations in the final report. Considering these 
limitations, the study leverages the current ISR assumption of 50% for all kit measures. 
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Overview of Study Method: 
Evaluation tasks included: 

• Deemed savings updates based on Massachusetts TRM 2017 values, census and survey 
data on the single family and multifamily mix, and an engineering-based review of hot 
water and thermostat temperature card savings. 

• Calculation of cumulative lifetime savings for LEDs, accounting for bulbs installed in 
future years. 

 
Application of Results: Retroactively 
 

A copy of the complete study can be found in Appendix 4D, Study 17-42 
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Study 17-43: 2017 Residential Wi-Fi Thermostat DR Evaluation 
Type of Study:   Pilot Evaluation and Demonstration Projects 
Evaluation Conducted by:  Navigant Consulting 
Date Evaluation Completed: 3/9/2018 
 

Study Objective and Summary of Results: 
The purpose of this study was to test the effectiveness of thermostats as a residential demand 
reduction (DR) technology and in customer acceptance of the program offering. This study 
confirmed the technical feasibility of using thermostats to reduce household peak demands; 
however, it has not looked at whether that control will be cost-effective for the electric system, 
program administrators, and/or customers. Furthermore, there was only one event in the 2016 and 
2017 summer seasons when the average outdoor temperature exceeded 90°F.14 As a result, 
National Grid has not yet had the opportunity to test program performance under more extreme 
weather conditions. Nevertheless, National Grid is positioned to leverage the experience of the 
2016 and 2017 program years to further test the technology and program offering in 2018 to inform 
future program design. 
The study provides the following key findings: 

• About 60%-65% of enrolled thermostats fully participated in each event. Customers opting out, 
connectivity issues, failing to receive a DR signal, or a thermostat not in “cool” mode are all 
factors why 100% full participation was not achieved. 

• More than 75% of connectivity issues were associated with a relatively small number of 
thermostats (ecobee and Honeywell). 

• Opt-out rates were greater for Nest thermostats than ecobee and Honeywell. Approximately 
25% of opt outs were associated with a relatively small number of thermostats that frequently 
opt out (serial opt outers – Nest). 

• The overwhelming majority of 2016 participants continued to participate in the program in 
2017. 

• Customer satisfaction remained strong and 85% of post-survey respondents indicated they plan 
to continue with the program next year.  

• The maximum kilowatt reduction occurred on July 20, 2017, with a total demand savings of 2.7 
MW. 

• Average savings per thermostat ranged from 0.41-0.53 kW per device. 
Core Initiatives to which the Results of the Study Apply: 
• Other (specify below) Residential Wi-Fi DR Demonstration (Electric Only) 
 

                                                 
14 In 2016, there was one Nest event above 90°F, and no ecobee and Honeywell events. In 2017, there were no events 
above 90°F for any thermostat type. 
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Evaluation Recommendations: 
The following recommendations were made by the evaluators conducting this study. 

Recommendation 1:  For 2017, National Grid should claim an average demand savings of 
0.44 kW per thermostat in Massachusetts (0.48 kW per ecobee, 0.53 kW per Honeywell, and 
0.41 kW per Nest)15 
Recommendation 2:  Remove thermostats that persistently opt out (i.e., consider 
implementing auto-unenroll functionality) or modify the Nest participation incentive structure 
to include a participation requirement. 
Recommendation 3:  Proactively monitor connectivity issues; remove thermostats with 
persistent connectivity issues; consider implementing an auto-unenroll functionality. 

 
Explain Whether or Not the PAs Decided to Adopt the Recommendations from the Study: 
The PAs are considering all recommendations for adoption at this time. The PAs have not formally 
adopted or rejected any recommendations that require changes to program design and operations. 
 
How the Study Affects Program Results and Its Significance: 
The study found average demand reductions of 0.44 kW per thermostat in Massachusetts. This 
represents an increase of the savings estimated for 2017.  
 
Overview of Study Method: 
The study relied on several methods: 

1. A post-season survey of program participants was conducted to gather feedback related to 
customer experience with different program elements. The 2017 post-season survey 
contained key questions that were also asked during the 2016 post-season survey. This 
allowed the team to analyze the effect of programmatic changes since the 2016 DR 
season.16 Further, to ensure a representative sample, the survey sample was stratified to 
include both those who had participated in both the 2016 and 2017 DR seasons and those 
who enrolled in the program after the 2016 DR season. Finally, the survey sample was 
constructed to allow for comparisons in responses between program platforms (i.e., 
ecobee/Honeywell versus Nest). In total 399 surveys were completed. 
 

2. A thermostat usage assessment was performed using thermostat telemetry data and event 
participation data to analyze thermostat participation status on event days for customers 
assigned to an experimental group that was called for an event, identifying key trends. To 
analyze the thermostat telemetry data, all enrolled devices were first categorized by event 
into one of five participation status categories: full participant, opt out, system off/heat, 
failed, and no connectivity.  

                                                 
15 Average percent demand savings during events were 67% for ecobee, 65% for Honeywell, and 61% for Nest. 
16 At a 90/10 level of confidence and precision. 
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3. A regression-based modeling approach was used to estimate demand impacts and energy 
savings over the event period. Customer assigned to an experimental group called for an 
event were compared to the control group (or the experimental group that was not called 
for the event).  
Because advanced metering infrastructure (AMI) data was unavailable, the study relied 
exclusively on thermostat telemetry data to estimate impacts after converting thermostat 
runtime to power. The thermostat runtime to power conversion was based on an analysis 
of metering data from Phase 2 of the 2017 Massachusetts Baseline Study (n=92) and 
assumptions regarding average size (3.0 tons) and efficiency (10.7 Energy Efficiency 
Ratio) of air conditioners based on a field study (n=52) of DR program participants 
conducted in October 2017.  
The study modeled both the average treatment effect, in which impacts are modeled for 
thermostats in the following categories – full participant, opt-out, and system off/hear. The 
treatment effect of the treated, in which impacts are modeled for only thermostats in the 
full participant category. 
Due to the delayed implementation of the experimental design17, savings on event days 
prior to the deployment of the experimental design were estimated using the modeled 
results of the closest matching event day based on average temperature and the 
temperature-humidity index during the pre-event and event periods, as well as the 
percentage of devices in cool mode at the beginning of the event for each thermostat type. 
 

Application of Results: Retroactively and Prospectively 

A copy of the complete study can be found in Appendix 4D, Study 17-43 
  

                                                 
17 The experimental design was implemented on July 18, 2017 for ecobee and Honeywell and July 21, 2017 for Nest. 
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Study 17-44: 2017 Seasonal Savings Evaluation 
Type of Study:   Pilot Evaluation and Demonstration Projects 
Evaluation Conducted by:  Navigant Consulting 
Date Evaluation Completed: 3/9/2018 
 

Study Objective and Summary of Results: 
The purpose of this study was to test the effectiveness of a new energy savings opportunity – 
thermostat optimization. National Grid selected Nest to provide Seasonal Savings (SS), its 
thermostat optimization program which is designed to make small adjustments to scheduled 
setpoints over a 3-week period while maintaining customer comfort. On average, scheduled 
setpoints are adjusted up by 1.5°F during the cooling season, with the biggest temperature 
adjustments typically taking place when customers are away from home (e.g., the middle of 
weekdays).18 This study confirmed the technical feasibility of using thermostats to reduce 
household energy consumption and peak demand and identified the energy and demand savings 
achieved during 2017.  
The study provides the following key findings: 

• Average energy savings per thermostat was 22.7 kWh (approximately 6% of cooling load).  

• Average demand savings per thermostat was 0.044 kW.  

• These savings were achieved under below average temperatures in July and August. It is not 
clear how much additional savings would have resulted had the weather been warmer or if the 
program had started earlier in the season. 

• 70% of devices eligible to participate opted in to the program. 

• The largest setpoint adjustments took place during the middle of the weekdays (1.5°F), when 
customers were least likely to be at home. 

 
Core Initiatives to which the Results of the Study Apply: 

• Residential Heating and Cooling (Electric Only) 
 
Evaluation Recommendations: 
The following recommendations were made by the evaluators conducting this study. 

Recommendation 1:  National Grid should claim average energy savings of 22.7 kWh per 
thermostat in 2017.  

                                                 
18 Source: https://nest.com/support/article/What-is-Seasonal-Savings  

https://nest.com/support/article/What-is-Seasonal-Savings
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Recommendation 2:  National Grid should claim average demand savings of 0.044 kW in 
2017. 
Recommendation 3:  National Grid should continue offering a summer thermostat 
optimization program to achieve energy and demand savings and consider offering a winter 
thermostat optimization program to address electric and gas savings. 
Recommendation 4: The summer SS program should be evaluated an additional year to: 

o assess how customers respond to two summers of schedule adjustments 
o understand whether customers leave SS during hot weather 
o seek to ascertain a relationship between savings and weather 
o develop an approach to incorporate SS into the Massachusetts and Rhode Island 

Technical Reference Manuals 

 
Explain Whether the PAs Decided to Adopt the Recommendations from the Study: 
The PAs are considering all recommendations for adoption at this time. The PAs have not formally 
adopted or rejected any recommendations that require changes to program design and operations. 

 
How the Study Affects Program Results and Its Significance: 
The study found average energy savings of 22.7 kWh per thermostat and average demand savings 
of 0.044 kW per thermostat. This represents a slight decrease of the savings estimated for 2017 
when compared to the planned value of 25 kWh per thermostat.  

 
Overview of Study Method: 
National Grid implemented the SS program in 2017 using a randomized encouragement design 
(RED), in which all customers in National Grid Massachusetts’ service territory with a Nest 
thermostat was randomly assigned into one of two groups. These two groups are the intent to treat 
(ITT) group, where participants are randomly assigned to receive the program offering, and the 
control group, where participants are randomly assigned to not receive the program offering.19  
 
All eligible customers in the ITT group are provided the program offering on the thermostat itself 
and through Nest’s mobile app. Some portion of customers will opt in and enroll in the program, 
while others will not. The group of customers that opt in is referred to as the treated group. 
Thermostats that were part of the ITT group but that did not qualify or did not opt-in are part of 
the untreated group.  

                                                 
19 Some customers in the control and ITT group (i.e., randomly assigned to receive the program offering) may not 
qualify to participate in the program. Qualification requirements include: (1) Nest thermostat installed and connected 
to Wi-Fi, and (2) thermostat set to cooling mode, and (3) a programmed setpoint schedule. 
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In total, 15,708 thermostats were randomly assigned into the ITT group and 6,742 thermostats 
were randomly assigned into the control group. Of the 15,708, 53% enrolled in SS. 
Leveraging the experimental design, the study relied on several methods: 

4. An exploratory analysis of thermostat telemetry data was conducted to analyze setpoint 
schedules, thermostat runtime, and daily energy consumption from June 1 through 
September 30, 2017 to assess whether the impact of thermostat optimization was evident 
in the data. This analysis compared data across several groups (ITT versus control; treated 
versus untreated versus control) and analyzed whether there were differences in setpoint 
adjustments between weekdays/weekends and hour of the day.  
 

5. A regression-based modeling approach was used to estimate energy savings and demand 
impacts from June 1 through September 30, 2017. The study uses a two-stage least-squares 
instrumental variables approach to estimate savings associated with receiving the SS 
algorithm. This approach relies on the random assignment of customers into the ITT group 
as an instrumental variable for the decision to participate in the program, accounting for 
the fact that participation is not random and depends on unobserved characteristics that 
may be correlated with energy consumption (i.e., participation is endogenous).  
 
In the first stage, program participation is regressed on an indicator for whether the 
customer was randomly assigned to receive the program offering (ITT). This regression is 
used to predict the likelihood of participation. In the second stage, average daily energy 
consumption is regressed on the predicted likelihood of participation. 
 
Because advanced metering infrastructure (AMI) data was unavailable, the study relied 
exclusively on thermostat telemetry data to estimate impacts after converting thermostat 
runtime to power. The thermostat runtime to power conversion was based on an analysis 
of metering data from Phase 2 of the 2017 Massachusetts Baseline Study (n=92) and 
assumptions regarding average size (3.0 tons) and efficiency (10.7 Energy Efficiency 
Ratio) of air conditioners based on a field study (n=52) of DR program participants 
conducted in October 2017.  
 
To calculate total program savings resulting from treatment, the study multiplied average 
daily energy savings by the number of program days (post tune-up) and the number of 
participating devices. Similarly, to calculate total demand savings, Navigant multiplied 
average hourly demand savings by the number of participating devices. 

 
Application of Results: Retroactively and Prospectively 
 

A copy of the complete study can be found in Appendix 4D, Study 17-44 
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Study 17-45: Evaluation of 2017 Demand Response Demonstration - C&I Connected 
Solutions  
Type of Study:   Impact Evaluation 
Evaluation Conducted by:  DNV GL 
     Energy and Resource Solutions 
Date Evaluation Completed: 4/1/2018 
 

Study Objective and Summary of Results: 
The purpose of this study was to provide verification of the proper baseline application and impacts 
calculated by the AutoGrid system, examine the effectiveness of the Connected Solution baseline, 
and assess ex-post impacts.  It was also designed to understand customer acceptance and 
experience with the intervention, readiness of systems for larger deployment, and PA and vendor 
success in delivery. 
The study provides the following key findings: 

• The demonstration has a good general design with areas that performed very well. 
Participants received customized services that fit their unique opportunities. Planned 
curtailment included a diverse set of end uses and systems.   

• With a few minor exceptions, participant respondents indicated that they curtailed load 
when asked to do so. There were only a few incidents of employee complaints or disruption 
of business operations.  

• Collaboration and communication between National Grid and the CSPs was very good. 
CSPs appreciated that National Grid staff were open to "on-the-fly tweaks" of 
demonstration design and delivery.   

• Participants were very satisfied with the Connected Solutions demonstration, though these 
results are based upon surveys performed prior to participant receipt of incentives. 

• The committed enrolled capacity of the demonstration was 20.6 MW.   The reduction 
calculated by the hybrid baseline used by National Grid and verified in this study produced 
curtailment estimates of 14.5 and 15.9 MW for the two events. A regression analysis 
performed on participants provided impact estimates of 12.3 and 12.8 MW for each event.   

• The nature of the hybrid baseline offers a generous, low risk baseline for customers that 
carries an aggregate impact that is higher than reductions based on an adjusted or 
unadjusted 10 of 10 baseline individually, as well as the regression load reduction estimate.  

• The combination of achieving less than committed curtailment despite a baseline that has 
increased potential for upward bias has implications for the demonstration as it evolves. In 
the absence of penalties for non-performance, incentive changes may be necessary to better 
align committed and achieved reductions.  Left unchanged, this combination can be 
expected to put pressure on cost-effectiveness. 

• There were delays in providing CSPs and participants with event performance data, which 
also delayed participant payment.  
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• The demonstration missed the system's peak, which occurred in June when the 

demonstration was still in its early stages.  This prevented some participants from receiving 
the benefit of an ICAP reduction.  

• Demonstration information could better describe several program elements including when 
events might be called, the possibility of events being cancelled, how customers would be 
paid and for how much, and participation benefits.    

• Though there were other issues observed in our study that we regard as reasonable given 
the short time frame to launch a first-year effort. These include: 

o CSPs indicated that they considered demonstration incentives to be low and that 
they might inhibit National Grid’s ability to grow the demonstration.  The 
demonstration missed the peak day this summer (June 13), resulting in no reduction 
of future ICAP payments.   

o The enrollment process, while well established and understood, was noted to have 
a very specific format for uploaded data that is difficult to adhere to. 

o Guidance and expectations to track marketing leads and sales pipeline were not 
clear or effective, resulting in incomplete or outdated information on customers and 
their status in the recruitment funnel. 

 
Core Initiatives to which the Results of the Study Apply: 

• Other (specify below): C&I Connected Solutions DR Demonstration (Electric Only) 
 
Evaluation Recommendations: 
The following recommendations were made by the evaluators conducting this study. 

Recommendation 1:  Given the divergence between delivered load reduction and committed 
capacity at the customer level, National Grid should develop a way to manage this shortfall.  
We recommend that National Grid either recognize this underperformance as part of 
establishing a planning assumption that reflects the difference between the reduction 
committed versus achieved, or consider an adjustment to the incentive structure to bring 
performance and committed capacity into closer alignment. 
Recommendation 2:  We recommend examining the root cause(s) that prevented prediction 
of the system peak. Understanding this cause will enable corrections to be made before the 
2018 summer season.   
Recommendation 3:  We recommend improvements to data availability for AutoGrid to 
calculate and provide event performance values to customers and vendors to confirm their 
performance level and as a touchpoint to foster further demonstration engagement.   
Recommendation 4:  We recommend revising demonstration supporting information to better 
describe how customers will be paid, the level of incentive they can expect, the possibility of 
events being cancelled or not allowing cancellations, and the (potential) ancillary benefits of 
participation such as ICAP tag reduction.   
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Recommendation 5:  We recommend revising the process for uploading data needed as part 
of the enrollment process to make it more flexible and easier for CSP data submissions.  
Recommendation 6:  We recommend working with CSPs to develop a more effective system 
to support demonstration management needs in terms of tracking marketing leads and the sales 
pipeline. 
Recommendation 7:  Recognizing that we were unable to ask participants about satisfaction 
with their incentive payments due to evaluation timing, we recommend that National Grid or 
the vendors inquire with participants about the sufficiency of their final 2017 incentive 
payments.  Alternatively, DNV GL can ask about them as part of the 2018 season evaluation, 
though incentive receipt would have occurred roughly 11 months prior, if gathered this way. 

 
Explain Whether the PAs Decided to Adopt the Recommendations from the Study: 
The PAs are considering all recommendations for adoption at this time. The PAs have not formally 
adopted or rejected any recommendations that require changes to program design and operations. 
 
How the Study Affects Program Results and Its Significance: 
Although there were many important findings in this study, the principal conclusion that 
Connected Solutions customers, in aggregate, did not deliver the committed load reduction in the 
2017 season, needs to be recognized both from a program management, system operations 
perspective and from a cost-effectiveness perspective.  There are options available to better align 
performance with committed capacity.  Adjustments to capacity type incentives and performance 
payments, perhaps including penalties, can get customers motivated to perform at their committed 
level for a specific event.  Some programs also use a derating process that revises the committed 
capacity demand reduction to bring it more in line with what will realistically be delivered.   We 
acknowledge that this is a new demonstration, and delivered load reduction may also improve 
absent any program changes. However, the challenge of regularly assessing the relationship 
between demonstration activity and expected system demand relief is a defining part of demand 
reduction offerings.   
 

Overview of Study Methods: 
The impact methods undertaken in this study include the three primary activities presented in the 
illustration below.  
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The process methods undertaken in this study included the four primary activities presented in the 
illustration below.  

 Program 
Manager 
Interview

§ Overview of demonstration 
operations

§ Understanding of issues for 
further exploration with 
vendors

§ Demonstration success 
    and performance 
§ Program controls and 

management

13 Participant 
Surveys

Review Program 
Materials 

3 Vendor 
Interviews

Process 
Methods

§ Ease of working with 
National Grid

§ Challenges and 
successes

§ Viability at larger scale
§ Barriers and bottlenecks
§ Satisfaction with offering
§ Demonstration success 

and performance

§ Ease of participation
§ Barriers, strengths, and 

suggestions for 
improvement

§ Satisfaction with 
incentives

§ Experience with the 
demonstration

§ Demonstration 
understanding

§ AutoGrid content and 
structure

§ Marketing plan and 
strategy

§ Demonstration goals

 
 
Application of Results: Retroactively and Prospectively 
 

A copy of the complete study can be found in Appendix 4D, Study 17-45 
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Study 17-46: 2013-2015 Residential Customer Profile Report 
Type of Study:   Market Characterization or Assessment Evaluation 
Evaluation Conducted by:  DNV GL 
Date Evaluation Completed: 4/13/2018 
 

Study Objective and Summary of Results: 
The objectives of the Residential Customer Profile Study (RCPS) are to integrate the 
Massachusetts PAs’ residential billing and tracking data, as well as supporting third party datasets 
including tax and Census data, to analyze these data and report on the evolving trends in the 
residential energy efficiency landscape. This study serves as the vehicle to aggregate and 
summarize account and project level details in accordance with the PAs’ and EEAC Consultants’ 
stated objective to “Generate cross-PA views of the data at as granular a level as feasible without 
compromising customer or project data confidentiality”. 
 
The principal research objectives of the RCPS are to: 

• Provide a standardized, time-series, statewide view of the PAs’ tracking and billing data 
• Provide trends and time series of consumption and program participation at statewide level 

and by program administrator, fuel, geography  
• Assess how to best leverage the PAs existing 2010-2013 Residential Evaluation Database  
• Integrate historical (where possible) data into the 2014-2015 Residential Evaluation 

Database 
• To maintain customer-level data confidentiality 

  
The study provides the following key findings: 

• 14.5% of unique electric accounts and 10.8% of unique gas accounts participated in a PA 
program offering  over the 2013-2015 term period 

• Gross electric population level savings for the individual years generally vary between 2% 
to 4% of consumption for that year; gross gas population level savings vary between 0.5% 
and 1.5% 

• The electric residential products program had a declining share of savings over the three-
year term; but still contributed the largest share of savings due to the upstream lighting 
offering 

• The Home Energy Services core initiative was an important channel for account-level 
participation and savings within the Whole House Program 
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• There are geographic differences in program participation and savings at the U.S. Census 

Department Block Group20 geographic level  
• There tends to be lower participation and savings in block groups with proportionally more 

lower income households; however there are outliers to this trend and it is not possible to 
directly link low income households as non-participants in the data 

• There tends to be lower participation and savings in block groups with proportionally more 
rental households; however there are outliers to this trend and it is not possible to directly 
link low income households as non-participants in the data 

• Participation rates showed that geographically there were statistically significant clusters 
of higher and lower participation than a random geographic pattern would suggest  

 
Core Initiatives to which the Results of the Study Apply: 

• Residential New Construction (Electric & Gas) 
• Residential Multi-Family Retrofit (Electric & Gas) 
• Residential Home Energy Services (Electric & Gas) 
• Residential Behavior/Feedback (Electric & Gas) 
• Residential Consumer Products (Electric & Gas) 
• Residential Lighting (electric) (Electric & Gas) 
• Low-Income Single Family Retrofit (Electric & Gas) 
• Low-Income Multi-Family Retrofit (Electric & Gas) 

 
Evaluation Recommendations: 
The following recommendations were made by the evaluators conducting this study. 

Recommendation 1:  Build on the demographic and geographic analyses to better understand 
how within and across PA differences affect engagement in the PAs’ energy efficiency 
programs 
Recommendation 2:  Leverage the contribution ratio statistic to capture non-data elements 
including implementation, strategy, and other stakeholder anecdotal experiences in the 
Residential Customer Profile report in a rigorous, transparent and mathematically robust way 
Recommendation 3:  Conduct any time series analyses at the location level rather than the 
account level for a more robust picture of participation and savings though time 
Recommendation 4:  Leverage the building vintage, style and use code from the tax data to 
further segment participant and customer populations 

                                                 
20 Block groups refer to a discreet geographic space and are defined by the US Census Department.  Block group size 
can vary from very small – on order of one or two city blocks – in densely populated areas to encompassing entire 
towns in very rural areas.  
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Recommendation 5: Leverage the combination of the tax data, the PAs’ energy use 
information, and American Community Survey block group data to identify and quantify 
where opportunities for energy optimization efforts may exist 

 

Explain Whether the PAs Decided to Adopt the Recommendations from the Study: 
The PAs are considering all recommendations for adoption at this time. The PAs have not formally 
adopted or rejected any recommendations that require changes to program design and operations. 

 
How the Study Affects Program Results and Its Significance: 
This study informs program design, planning, and implementation by providing the PAs, EEAC, 
and other stakeholders with standardized statewide insights into the individual PAs account level 
energy efficiency trends though time.  The integration of third party data, in particular the MA 
Level 3 Tax Assessor data, provides a mechanism for the PAs to both assess in detail what types 
of buildings have participated in the program offerings.  The results can be extended to the larger 
population to understand drivers behind areas of higher or lower performance relative to 
stakeholder expectations.  The drivers can be tested and applied by PAs to identify and share 
approaches for specific customer segments, and results can be leveraged by stakeholders to inform 
local and regional energy efficiency activities and policy.  This report also identifies timely 
questions that may merit additional deeper analysis. 
The cross-PA standardized evaluation dataset facilitates supporting the PAs’ Evaluation 
Contractors with data that individual PAs may not be able to provide (including the tax data, ACS, 
and cross fuel linkages of accounts).  The standardization and cross-PA coordination also reduces 
the burden of data requests on the individual PA evaluation teams and provides economies of scale 
though DNV GL as the single, knowledgeable, third party data aggregation and dissemination 
team supporting the PAs, EEAC, and Evaluation Contractors. 

 
Overview of Study Method: 
DNV GL requested the raw PA data for the 2014 and 2015 reporting years and any historical data 
(raw and processed) previously provided to the prior Data Contractor for the 2010-2013 period.  
This requested comprised of: 

• Detailed energy efficiency tracking data – including upstream, behavioral, and HES Lead 
Vendor Data – pertaining to the customers, projects, equipment, and vendors associated with 
the energy efficiency measures. 

• Monthly billing data including customer’s contact, rate, and location information for each 
billed period in 2014 and 2015. 

The result is the population of all billed customers and energy efficiency program participants for 
the time series. This data is integrated with third party information including the American 
Community Survey block groups, the MA Emergency 911 database, and the MA Level 3 Tax 
Assessors data for the most recently available year for each town in MA.   
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Although the Residential Customer Profile is presented as a snapshot in time, DNV GL continues 
to refine, update, and load additional data into the MA PAs’ Residential Evaluation Database as 
new material becomes available; each year’s Customer Profile presents an updated snapshot of the 
current MA Residential Evaluation Database.  As PAs identify new attributes that yield better 
insight into the data – tax data integrated into the 2016 active customer list is one example – DNV 
GL incorporates them into the Residential Evaluation Database and retrospectively applies them 
to the time series data. 
Data is then analyzed at the appropriate level for the different analysis metrics in the report.  This 
is most frequently the account level, however location is used as the analysis grain for some of the 
geographic and ACS data analyses.  Results are presented in charts, tables, and maps ranging from 
classical descriptive statistical summaries though more complex analyses including geographic 
weighted regressions. 

 
Application of Results: Prospectively 
 

A copy of the complete study can be found in Appendix 4D, Study 17-46 
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Study 17-47: 2016 Comprehensive Commercial & Industrial Customer Profile Report 
Type of Study:   Impact Evaluation 
Evaluation Conducted by:  DNV GL      
Date Evaluation Completed: 3/19/2018 
 

Study Objective and Summary of Results: 
The objectives of the Commercial & Industrial (C&I) Customer Profile study are to integrate the 
Massachusetts PAs’ C&I billing and tracking data, and to analyze these data in order to identify, 
quantify, and report on the evolving trends in the C&I energy efficiency landscape. This study 
serves as the vehicle to aggregate and summarize account and project level details in accordance 
with the PAs’ and EEAC Consultants’ stated objective to “generate cross-PA views of the data at 
as granular a level as feasible without compromising customer or project data confidentiality.” 
The study provides the following key findings: 
Key findings in dark blue boxes indicate new findings specific to the 2016 C&I Comprehensive 
Customer Profile report, while key findings in light blue boxes represent findings consistent with 
previous years’ reports. 
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REPORT KEY FINDINGS  POTENTIAL IMPLICATIONS 

Control measures provided substantial savings for 
lighting and HVAC (electric and gas) projects in 
2016.

PAs appear to be capturing additional opportunities with 
controls discussed in previous planning summit 
meetings.

The first year success with this program could indicate 
other gas measures with minimal technical barriers may 
be attractive for small and first-time customers.

For both gas and electric PAs, upstream programs 
have resulted in increased participation of small 
customers, likely due to the accessible nature of 
the measures offered. 

Additional measures could also be successful via the 
upstream channel if they are similar in accessibility for 
customers. 

Upstream lighting continues to provide substantial 
savings and participation for the electric market. 
Shifts in lamp types purchased have caused year-
over-year savings fluctuations.

A rapidly shifting lighting market will reflect changes in 
bulb types purchased through upstream. Continued 
monitoring of the measure mix and installation rates 
could help address future upstream challenges.

8

3

5

The upstream hot water program experienced a 
successful first year for the gas market. It 
delivered 1.4 million therms in gas savings, 
primarily to small and first-time gas participants.

4

For both electric and gas, savings from HVAC 
projects continue to decline, even with the 
inclusion of the electric upstream HVAC offerings.

7
Electric HVAC savings have been trending down since 
2013 (coinciding with the introduction of upstream 
HVAC). Further analysis into the more successful HVAC 
electric and gas projects may reveal future opportunities 
to increase HVAC projects and savings for both fuels. 

Custom projects continue to provide substantial 
savings for both gas and electric accounts. These 
projects play an important role in meeting PAs’ 
savings goals.

6 Custom projects continue to support electric and gas PA 
savings goals. While high-saving measures like CHP 
contribute greatly, other custom projects can help meet 
these goals in the absence of such a large project.

Aerators and spray valves remain a key driver of 
gas participation and savings despite the 
continued statewide decline in these numbers.

Incorporating aerators and spray valves into the 
upstream hot water program might continue to 
encourage statewide engagement.

9

Across PAs, there are notable differences in the 
mix of measures installed, representing possible 
opportunities for statewide energy efficiency gains 
through more robust segmentation analysis.

2 It is important to uncover the deeper stories behind key 
trends. The potential exists to leverage the integrated PA 
tax data in segmentation analyses to help the PAs fine-
tune their marketing outreach efforts.

2016 is the first year statewide electric 
participation and savings rates have decreased.

If electric savings decrease again in future years, it may 
impact the PAs’ ability to meet annual savings goals.

1

 
Core Initiatives to which the Results of the Study Apply: 

• C&I New Construction: New Buildings & Major Renovations (Electric & Gas) 
• C&I New Construction: Initial Purchase & End of Useful Life (Electric & Gas) 
• C&I Retrofit: Existing Building (Electric & Gas) 
• C&I Retrofit: Small Business (Electric & Gas) 
• C&I Retrofit: C&I Multi-Family (Electric & Gas) 
• C&I Retrofit: Upstream Lighting (electric) (Electric & Gas) 
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Evaluation Recommendations: 
The following recommendations were made by the evaluators conducting this study. 

Recommendation 1: Increase communication and improve data intake processes to enhance 
the quality of ongoing and future evaluation efforts. 
Recommendation 2: Consider leveraging the upstream tracking data to further engage small 
and mid-size participants that might offer opportunities for increased depth of savings.    
Recommendation 3: Investigate the feasibility of a premise-level analysis grain in future C&I 
Customer Profile reports.       

 
Explain Whether the PAs Decided to Adopt the Recommendations from the Study: 
The PAs are considering all recommendations for adoption at this time. The PAs have not formally 
adopted or rejected any recommendations that require changes to program design and operations. 
 
How the Study Affects Program Results and Its Significance: 
This study provides an informative overview of the 2011 through 2016 C&I energy efficiency 
program results through a variety of analysis lenses including statewide, by fuel, by PA, within 
PA, and by city. The results of this study can be leveraged to identify program areas that might 
benefit from additional study and analysis.  
 
Overview of Study Method: 
In order to achieve the stated objectives, DNV GL standardizes and processes PA billing and 
tracking data, and applies combinations of attribute filters (e.g., by PA, by industry, by end use) to 
these data. This 2016 project updates and improves the analyses done in prior years to identify 
new trends in the data and to examine the progress of established patterns over time.  
Given the continually evolving data, and the efforts we have made to leverage new information to 
update previously unclassified fields, the numbers and figures in this report supersede those of 
previous years’ reports. For example, a reader wishing to understand how many accounts of a 
certain industry sector existed in a 2012 billing population should reference the 2012 year in the 
2016 reports’ time-series tables, rather than going back to the 2012 Customer Profile report. This 
will ensure that readers are leveraging the most current and comprehensive data. 
 
Application of Results: Prospectively 
 
A copy of the complete study can be found in Appendix 4D, Study 17-47 
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APPENDIX 4 

 
Statewide Evaluation Studies Summary 

 
D.  Evaluation Studies 
 
Please see Statewide Appendix 4D: Evaluation Studies, filed under separate cover. 
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APPENDIX 5 

 
Performance Incentives 

 
Please see the attached Performance Incentive calculation tables for calculations of performance 
incentives based on 2017 achievement.   
 
 
 



Eversource Gas Total Comment

1 Plan Benefits 8,576,810$         D.P.U. 15-160 through 15-169, Exh. Comm-1, App. R (updated December 21, 2015)
2 Threshold Benefits 6,432,607$         Line 1 * 75%
3 Evaluated Benefits 9,360,269$         Cost-Effectiveness (2016$): Total Evaluated Benefits
4 Savings Payout Rate 2016 - 2018 0.0067172$        D.P.U. 15-160 through 15-169, Exh. Comm-1, App. R (updated December 21, 2015)
5 Plan Savings Incentives 57,612$              Line 1 * Line 4
6 Cap on Savings Incentives 72,015$              Line 5 * 125%
7 Evaluated Savings Incentives 62,875$              Line 3 * Line 4 if Line 3 is greater than or equal to Line 2.  Otherwise, $0.
8 Claimed Savings Incentives 62,875$              Minimum of lines 6 and 7.

9 Plan Net Benefits Excluding PI 3,913,892$         D.P.U. 15-160 through 15-169, Exh. Comm-1, App. R (updated December 21, 2015)
10 Threshold Benefits 2,935,419$         Line 9 * 75%
11 Evaluated Total Costs 5,256,225$         Cost-Effectiveness (2016$): Total Resource Costs (which includes Line 12 below)
12 PI (included in Line 11) -$  Estimated Performance Incentive before final
13 Evaluated Net Benefits Excluding PI 4,104,044$         Line 3 - (Line 11 - Line 12)
14 Value Payout Rate 2016 - 2018 0.0089470$        D.P.U. 15-160 through 15-169, Exh. Comm-1, App. R (updated December 21, 2015)
15 Plan Value Incentives 35,018$              Line 9 * Line 14
16 Cap on Value Incentives 43,772$              Line 15 * 125%
17 Evaluated Value Incentives 36,719$              Line 13 * Line 14 if Line 13 is greater than or equal to Line 10.  Otherwise, $0.
18 Claimed Value Incentives 36,719$              Minimum of lines 16 and 17

19 Total Planned Peformance Incentive 92,630$              Line 5 + Line 15
20 Total Claimed Peformance Incentive 99,594$              Line 8 + Line 18
21 Percent Earned 108%

2017 Energy Effiency Performance Incentives (PI)
($2016)

Liberty Utilities (New England Natural Gas Company) Corp. d/b/a Liberty Utilities 
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