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L INTRODUCTION

In the second full year of the three-year energy efficiency plans, as reviewed and approved by
the Department of Public Utilities (the “Department”) in D.P.U. 09-116 through 09-127 (the
“Gas and Electric Orders™), program year 2011 continued to build on the successes of program
year 2010 and showed remarkable success with respect to goal attainment and achievement of
real benefits for the environment and the economy in the Commonwealth of Massachusetts.
Among the many awards and accomplishments achieved during program year 2011, the
American Council for an Energy-Efficient Economy ranked Massachusetts number one in the
nation for its energy efficiency efforts. Collectively, the Program Administrators (“PAs”) were
able to deliver on their goals during program year 2011, as established in the Gas and Electric
Orders and as submitted in each PA’s 2011 Mid-Term Modifications filed on October 29, 2010,
while maintaining the balance between meeting the budget for their programs and complying
with the directives of the Green Communities Act in ensuring that they make available all cost-
effective energy efficiency opportunities.

Overall, the PAs worked diligently with the Department, the Department of Energy Resources
(“DOER?), the Energy Efficiency Advisory Council (“EEAC”), and other interested stakeholders
to meet what were intentionally designed to be very challenging 2011 program year goals. In
many cases, achievements in savings and benefits exceeded those goals. Program year 2011
performance showed that aggressive savings levels were achieved for Residential, Low-Income,
and Commercial & Industrial (“C&I”) programs. PAs worked well to implement the programs
in the field while also continuing the unprecedented ramp up of spending and savings levels for
energy efficiency programs so as to meet goals not just for program year 2011, but for the full
life of the three-year plans.

The accomplishments of 2011 were achieved despite a struggling economy, a stagnant new
construction market, historically low natural gas prices and a significant increase in savings
goals. In the wake of challenges, including record setting weather events, the PAs continued to
proactively work toward developing new delivery techniques to reach untouched customer sets
and to convince customers to move forward with commitments to invest in energy efficiency.

In addition to the achievements for each PA’s program implementation efforts, the PAs have
made significant progress integrating gas and electric energy efficiency services, and remain
committed to furthering progress in both the residential and non-residential sectors. While
working to achieve their programmatic goals for 2011, the PAs have worked diligently to
establish statewide marketing of energy efficiency program offerings through the use of the Mass
Save®™ label, which won the Association of Energy Services Professionals (“AESP”) Outstanding
Achievement in Marketing and Communications Award in 2011. Simultaneously, the PAs have
engaged in 30 studies across a wide span of program sectors to ensure that the evaluation,
measurement and verification (“EM&V”) elements of these program offerings remain a critical
and vital tool to evaluate and transform measures in the future to meet demand in an ever
changing marketplace. The PAs have worked diligently with financial institutions to explore
outside financing options to better serve their C&I customers.
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The PAs have continued to be engaged in the monthly EEAC process in 2011, and have worked
collaboratively with the EEAC’s consultants to meet stringent reporting and data collection
deadlines so as to adequately monitor and review where the Plans’ efforts have succeeded, and
where improvement could be anticipated for the future. In all, while actively involved in
program implementation efforts, the PAs have also been heavily immersed in the policy and
planning that will allow for accurate data development, evaluation and measurement of successes
and areas in need of modification, transparent codes and standards, and the framework necessary
to ensure the ability to continue to offer successful and sustainable energy efficiency programs in
the Commonwealth.

Given the unprecedented nature of these efforts and the significantly ambitious goals established
in these Plans, the PAs contend that the 2011 program year performance has been an unmitigated
success and has continued to exceed the expectations established by the Plan. The PAs continue
their endeavors to achieve deeper savings from participating customers, and have worked to
reach a broader range of customers for the implementation of all cost-effective program
offerings.

A. Purpose of Annual Report

The Company is pleased to provide its Energy Efficiency Annual Report (“Annual
Report”) for 2011. The purpose of the Annual Report is to:

e Provide a comparison of the Company’s planned, preliminary year-end,
and evaluated (where applicable) expenses, savings, and benefits at the
portfolio, sector, and program levels for the program year.

e Identify significant variances between the Company’s planned and
evaluated costs, savings, and benefits for the program year, and discuss
reasons for such variances.

e Discuss how program performance during the program year informs the
Company’s proposed modifications to program implementation, if any,
during upcoming years.

e Describe the EM&V activities undertaken by the Company that have not
been included in previous Annual Reports, and explain how the results of
the EM&V studies impact program cost-effectiveness.

e Describe the performance incentives that the Company proposes to collect.

B. Organization of Annual Report

The Company’s 2011 Annual Report is organized as follows:

e Section I.C provides summary information on program performance at the
portfolio and sector levels.
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C.

Section II provides detailed information on program performance at the
sector and program levels for the residential, low-income, and C&I
sectors.

Section III provides detailed information on the EM&V studies included
in the Annual Report for each sector.

Section IV addresses statutory budget requirements.

Section V addresses the performance incentives the Company proposes to
collect.

Section VI addresses energy efficiency audits conducted during the past
five years.

Section VII consists of Appendices A through F which provide further
detailed supporting documentation for this report.

Summary of Program Portfolio

Page 3

The purpose of this section is to provide summary information on program performance

at the portfolio and sector levels.

Tables' I.A and LB provide summary information on program performance at the
portfolio and customer sector levels, respectively.

Table I.A: Program Portfolio Summary

Preliminary Year-End Results Evaluated Results
Performance Category | Units P\Izzid Value % Change from Value % Cha.mg.e from
Planned Preliminary

Expenses
Total Program Costs $ 174,801,084 114,506,957
Performance Incentive $ 9,461,551 9,550,453
Energy

Lifetime MWh 4,747,880 4,669,780 2% 5,245,046 12%

Annualized MWh 380,344 329,936 -13% 355,401 8%
Demand

Lifetime kW 778,991 722,188 -7% 589,438 -18%

Annualized

Summer kW 58,752 49,532 -16% 40,766 -18%
Winter kW 35,244 41,601 18% 40,297 -3%

NEB (Lifetime) $ 79,363,473] -20,441,568 -126% 10,643,579 -152%
Cost-Effectiveness
TRC Benefits $ 705,999,415 644,737,184
TRC Costs $ 259,503,037 165,136,955
Net Benefits $ 446,496,377 479,600,229
BCR n/a 2.72 3.90

% Change
from Planned

-34%
1%

10%
-71%

-24%

-31%
14%
-87%

-9%
-36%
7%
44%

The Company is also providing the Department with working Microsoft Excel spreadsheets for all of the

tables included in this Annual Report. Such tables include all formulas and functions used in each table.
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Note: The Planned Values in Table LA and all subsequent tables that contain Planned Values in this
Annual Report (except as otherwise noted) were submitted to the Department as Attachment A to the
Memorandum of Agreement on April 15,2011 in NSTAR Electric, D.P.U. 10-146.

As shown in Table LA, above, the Company experienced some significant® variances
between planned, preliminary, and evaluated results at the portfolio level. First, actual
total program costs were 34 percent lower than initially planned. The primary reason that
costs were lower than planned was that large Combined Heat and Power (“CHP”)
projects actually undertaken in 2011 offered very high savings at a lower cost than
planned large retrofit projects. Lifetime Non-Energy Benefits (“NEBs”) also decreased
87 percent from planned to evaluated. This decrease in NEBs was due to the increased
use of natural gas from the aforementioned CHP projects. Finally, the total demand and
summer demand decreased by 24 and 31 percent, respectively. The majority of this
variance occurred in the low-income and residential sectors due to the application of
updated demand factors as a result of the evaluation study, the Demand Impact Mode and
User Guide, which is discussed in greater detail in Section III, Study 9 and Appendix C,
Study 9.

Evaluated Results

Planned

Sector Units Value Value % Change from
Planned

TRC Benefits $ 137,213,609 185,659,849 35%
TRC Costs $ 51,637,483 47,468,170 -8%
Net Benefits $ 85,576,126| 138,191,680 61%
BCR n/a 2.66 3.91 47%
TRC Benefits $ 33,442,442 29,511,997 -12%
TRC Costs $ 13,806,097 13,048,065 -5%
Net Benefits $ 19,636,345 16,463,932 -16%
BCR n/a 242 2.26 -7%
C&l

TRC Benefits $ 535,343,363 429,565,338 -20%
TRC Costs $ 194,059,457 104,620,720 -46%
Net Benefits $ 341,283,906 324,944,617 -5%
BCR n/a 2.76 4.11 49%
TRC Benefits $ 705,999,415 644,737,184 -9%
TRC Costs $ 259,503,037 165,136,955 -36%
Net Benefits $ 446,496,377 479,600,229 7%
BCR n/a 2.72 3.90 44%

2

Unless otherwise noted, “Significant” variances are defined throughout this Annual Report as variances of

+/-20 percent or more between the stated values.
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II.

As shown in Table 1.B, above, a variance exists at the residential sector level in the TRC
benefits and net benefits categories. The reason residential benefits and net benefits are
35 and 62 percent, respectively, more than planned is due to non energy impacts (“NEIs”)
from the Massachusetts Special and Cross-Sector Studies Area, Residential and Low-
Income Non-Energy Impacts (“NEI Study”), submitted in NSTAR Electric D.P.U. 11-
106. This study updated the NEIs for the low-income and residential programs and had a
large impact on overall residential and low-income sector benefits. The benefits from the
NEI Study caused a net increase to residential benefits and a net decrease to low-income
benefits. In 2011, supplemental research was conducted on non-energy impacts for low-
income programs that included additional low-income benefits, clarifying and expanding
the prior research performed in the NEI Study. The additional research focused on low-
income lighting quality, refrigerator recycling, price hedging, and economic
development. The results have a significant positive impact on the benefits attributable to
low-income programs. For further information, please refer to Appendix C, Study 28.

To explain the variance in benefits for the evaluated results above, all the NEIs were
applied to each residential and low-income program in an attempt to quantify the benefits
to customers not currently being captured in the total resource costs test. The application
of these residential NEIs increased the total evaluated benefits 35 percent for residential
programs. These new benefits combined with minor cost decreases in several residential
cost categories caused the net benefits to increase by 62 percent for the residential sector.

Additionally, as shown in Table I.B, above, a variance exists at the C&I sector level in
the TRC benefits and total costs category. The reason TRC benefits are 20 percent less
than the planned value is due to the natural gas usage from the large CHP projects which
accounted for 426,640 MMbtu of increased natural gas usage, thus a negative benefit.
The variance in total cost is also mostly due to CHP projects which were lower in cost
than the planned value of most large C&I retrofit projects.

PROGRAM PERFORMANCE

NSTAR Electric Performance Highlights
NSTAR Electric-specific highlights for 2011, by sector, are briefly described below:

Residential and Low-Income — In 2011, the second year of the Three-Year Energy
Efficiency Plan, NSTAR Electric built upon its successful first year of program
implementation under the Plan despite facing many challenges and aggressive goals. The
Company expanded and redesigned programs and initiatives (as described below) in 2011
in an attempt to increase participation in both the residential and low-income sectors with
the desired effect of increasing overall savings.

Historically, the platform the Company has developed for acquiring increased savings
cost-effectively has been based upon the following principles: (1) integrating gas and
electric programs into a portfolio of fuel-neutral programs, to the extent practicable; (2)
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concentrating on seamless delivery from the customer’s perspective; (3) focusing on
deeper penetration of energy efficiency with the introduction of innovative and targeted
approaches and options; (4) assisting in the development of an expanded, trained
workforce capable of providing consistent program messaging and services, while
maintaining high quality; (5) collaborating with community organizations that have long-
standing relationships with homeowners, tenants and small businesses in economically
marginalized communities, and developing community-based outreach initiatives that
implement a neighborhood approach to energy efficiency services. These principles were
evident in the Company’s existing homes, multi-family, low-income and new
construction initiatives as they successfully addressed the energy efficiency needs of its
customers.

Commercial and Industrial — Even with the aggressive goals established for 2011,
NSTAR Electric Company’s wide variety of well-established programs and its innovative
new implementation strategies allowed its C&I customers to achieve permanent energy
savings and the Company to come very close to reaching the challenging goals set for its
New Construction and Major Renovation, Large Retrofit, and Small Retrofit programs.
Due in part to a focus on negotiated incentives, C&I programs were well under budget in
2011 with participation rates exceeding 100 percent of goal in all programs except for
New Construction and Major Renovation. Major new construction projects in the Boston
metro area constitute a large portion of the New Construction and Major Renovation
program’s volume, and this program’s performance continued to suffer from the
downturn in the economy which began in 2008-2009 and was fully realized in 2011 due
to the two to three year planning period often necessary for the development of new
construction projects.

In an effort to address this issue, the Company tested several marketing strategies in
2011. These strategies, listed below, contributed to the Company’s success in acquiring
kWh savings in all C&I programs during particularly difficult economic times and will
assist the Company in acquiring additional energy savings in years to come.

e Upstream Lighting: The Company’s lead involvement in the
development of the Upstream Lighting initiative positively affected
customer participation in its service territory. With over 15 million kWh
saved in 2011, the Company led the other Program Administrators in
customer participation with the greatest uptake in participation taking
place once LED lamps were introduced into the program in November.

e MOUs and Roadmaps: The Company continued to expand its MOU and
Roadmap® strategy for its largest customers, successfully gaining new

An increasingly important tool available to account executives managing the largest C&I customers is the
Memorandum of Understanding (“MOU”). An MOU offers a way to document a mutual commitment
between the customer and PA to work together to achieve mutually stated goals, through specific actions
that are tailored to the customer’s facilities over a multi-year planning horizon. As such, an MOU can set
the stage for achieving deeper and more comprehensive energy efficiency savings, and is more likely to
succeed than a “one measure” or “one year” approach. Typically, MOUs include participation by upper
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long-term commitments from seven major corporations. In addition to the
MOUs and Roadmaps signed in years prior, the seven new agreements are
anticipated to contribute a great deal of energy savings in the years to
come. Throughout 2011, savings from MOU customers alone contributed
over 30 percent toward the Company’s total energy savings.

e Market Segmentation Model: The Company worked to aggregate
customer information (including wusage, demand, and industry
classification) into a new database which will allow the Company to better
segment customers into niche markets and develop new comprehensive
market strategies to best suit their energy efficiency needs.

e Targeted Segment Initiatives:

0 Hotels:  Working in conjunction with the Upstream Lighting
incentive, the Company used a dedicated sales force to install efficient
LED lamps in hotel common areas across a targeted customer list of
Boston hotels. Over 15 hotels participated in this initiative 2011
saving over 13 million kWh.

o Small Business: An outbound telemarketing campaign was conducted
with a sample of 5,000 small business customers. This resulted in 173
leads and 82 direct install audits conducted. According to the
Company’s direct install vendors, the quality of leads was vastly
improved through this initiative compared to those generated by past
services.

0 Commercial Real Estate: Significant research took place in 2011 in
an attempt to effectively target this hard to penetrate sub-segment of
customers. In addition, the Company fostered partnerships with the
Green Ribbon Commission and several major commercial real estate
firms which will serve to improve the Company’s marketing strategy
for this segment in years to come.

o0 Government: The Company continued to work closely with the
DOER’s Green Communities Division in assisting municipal
customers with the process of implementing cost-effective energy
efficiency measures. Additionally, 2011 was a particularly unique
year as the Company facilitated millions of dollars in ARRA funding
by leveraging relationships with both the DOER and the
Massachusetts Clean Energy Council.

management, the establishment of specific, very aggressive energy efficiency saving targets, and
measurement and verification strategies to document savings throughout the target facilities.
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Page 8

Residential Sector Programs

1. Summary

During 2011 the Company implemented the following residential programs and
residential pilots:

Residential Programs

Residential New Construction and Major Renovation
Residential Cooling and Heating Equipment
Residential Multi-Family Retrofit

Residential Mass Save

Residential ENERGY STAR® Lighting

Residential ENERGY STAR Appliances

Residential Pilots

Deep Energy Retrofit

Residential New Construction and Major Renovation — Major
Renovation Statewide Pilot

Residential New Construction - Multi-Family (4-8 story) Statewide
Pilot

Residential New Construction — Lighting Design Statewide Pilot

Community Based Pilots

Tables II.A.1 through II.A.3 provide summary information on the performance of
the residential programs at the sector, end use, and program levels, respectively.

Sections II.A.2 and II.A.3 provide detailed information on the performance of
each residential program and pilot program, respectively.
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I.A.1: Residential Sector Summary

_ Planned Preliminary Year-End Results Evaluated Results
Performance Category | Units v % Change from % Change from % Change
alue Value Value .
Planned Preliminary  from Planned
Expenses
Total Program Costs $ 42,832,529 39,010,990 -9%
Performance Incentive $ 2,107,319 2,878,272 37%
Savings & Benefits
Energy
Lifetime MWh 513,444 716,671 40% 651,491 -9% 27%
Annualized MWh 62,159 83,011 34% 74,226 -11% 19%
Demand
Lifetime kW 114,418 152,022 33% 75,084 -51% -34%
Annualized
Summer kW 9,327 13,071 40% 8,035 -39% -14%
Winter kW 11,693 18,155 55% 17,680 -3% 51%
NEB (Lifetime) $ 62,543,403 43,072,388 -31%| 99,716,294 132% 59%
Cost-Effectiveness
TRC Benefits $ 137,213,609 185,659,849 35%
TRC Costs $ 51,637,483 47,468,170 -8%
Net Benefits $ 85,576,126 138,191,680 61%
BCR n/a 2.66 3.91 47%

As shown in Table II.LA.1 above, a variance exists at the residential sector level in the
preliminary results in all categories. For the evaluated results there is a variance for lifetime
energy savings, lifetime demand, winter demand, and non-energy benefits lifetime. As discussed
above, there is also a variance in both the benefits and net benefits categories due to the NEI
Study.

The overall reason all the preliminary values were greater than 20 percent than the planned
values was a very successful customer response to the Company’s residential programs. With
the exception of residential new construction, the participation and savings for each residential
program increased over the planned values in 2011. The ENERGY STAR lighting program
specifically had a 40 percent increase in participation, a 44 percent increase in annual savings,
and a 53 percent increase in lifetime savings. In the preliminary year-end results, the lighting
program represents over 50 percent of the residential program total lifetime savings. There was
also great demand and success with the administration of the multi-family program and measures
in many areas of the NSTAR Electric service territory.

Evaluated savings results did not diverge significantly from preliminary values; however there
was still an overall increase of 27 percent to lifetime savings which is primarily due to success of
the installed measures in the lighting program as discussed above, as well as deeper measures
being installed in the residential cooling and heating program and multi-family program.
Additionally, the Company saw a change in its evaluated demand factors from the demand
impact model which updated a majority of the energy and capacity demand factors. For further
information, please refer to Appendix C, Study 9. Finally, the variance in benefits from planned
values to evaluated values of 59 percent is due to the application of the NEI evaluation study.
This study included many new benefits that were not previously included in residential
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programs. For further information, please refer to the NEI Study in NSTAR Electric, D.P.U. 11-
106.

A more detailed program-level discussion can be found in Section I1[.A.2.
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Table I11.A.2: Residential Sector Summary of End Uses

Uniits Preliminary Evaluated % Cl.laqge from
End Uses (lifetime) Year-End Results Preliminary to
Results Evaluated
Energy MWh 594,320 537,750 -10%
Demand kW 54,834 49,883 -9%
NEB $ 4,217,099 3,826,008 -9%
Energy MWh 40,126 38,398 -4%
Demand kW 20,892 19,043 -9%
NEB $ 7,217,829 14,306,915 98%
Energy MWh 52 52 0%
Demand kW 3 36 1189%
NEB $ 0 0 0%
Energy MWh 38,091 26,364 -31%
Demand kW 4,455 3,172 -29%
NEB $ 0 479,442 0%
Energy MWh 568 473 -17%
Demand kW 16 16 0%
NEB $ 5,977,395 3,011,341 -50%
Energy MWh 1,479 1,479 0%
Demand kW 414 173 -58%
NEB $ 0 46,172,882 0%
Energy MWh 19,543 19,362 -1%
Demand kW 10,476 2,262 -78%
NEB $ 0 114,430 0%
Energy MWh 22,492 27,612 23%
Demand kW 60,933 500 -99%
NEB $ 25,660,065 31,805,277 24%
Energy MWh 673,157 603,037 -10%
Demand kW 80,199 72,149 -10%
NEB $ 17,412,323 21,623,706 24%

Page 11



NSTAR Electric Company
2011 Energy Efficiency Annual Report

Table 11.A.3: Residential Program Summar

Evaluated Results

Sector Units P\I?:Irllzd Value % Change from
Planned

Residential New Construction & Major Renovation
TRC Benefits $ 3,809,481 6,832,997 79%
TRC Costs $ 2,922,257 3,553,373 22%
Net Benefits $ 887,224 3,279,624 270%
BCR n/a 1.30 1.92 48%
Residential Cooling & Heating Equipment
TRC Benefits $ 4,010,230 9,224,304 130%
TRC Costs $ 2,536,984 2,452,183 -3%
Net Benefits $ 1,473,246 6,772,121 360%
BCR n/a 1.58 3.76 138%
TRC Benefits $ 5,506,903 9,424,297 71%
TRC Costs $ 4,495,150 4,597,245 2%
Net Benefits $ 1,011,753 4,827,053 377%
BCR n/a 1.23 2.05 67%
TRC Benefits $ 83,003,380] 102,708,357 24%
TRC Costs $ 22,429,778 20,282,610 -10%
Net Benefits $ 60,573,602 82,425,747 36%
BCR n/a 3.70 5.06 37%
TRC Benefits $ 34,208,558 50,564,752 48%
TRC Costs $ 9,635,454 8,864,798 -8%
Net Benefits $ 24,573,104 41,699,954 70%
BCR n/a 3.55 5.70 61%
ENERGY STAR Appliances
TRC Benefits $ 6,675,057 6,905,142 3%
TRC Costs $ 3,310,786 2,694,931 -19%
Net Benefits $ 3,364,271 4,210,211 25%
BCR n/a 2.02 2.56 27%

Page 12
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Deep Energy Retrofit

Hard-to-Measure Initiatives

TRC Benefits $ n/a n/a n/a
TRC Costs $ 481,960 147,708 -69%
Net Benefits $ n/a n/a n/a
BCR n/a n/a n/a n/a
TRC Benefits $ n/a n/a n/a
TRC Costs $ 130,416 51,526 -60%
Net Benefits $ n/a n/a n/a
BCR n/a n/a n/a n/a
TRC Benefits $ n/a n/a n/a
TRC Costs $ 286,490 157,429 -45%
Net Benefits $ n/a n/a n/a
BCR n/a n/a n/a n/a
TRC Benefits $ n/a n/a n/a
TRC Costs $ 10,000 14,487 45%
Net Benefits $ n/a n/a n/a
BCR n/a n/a n/a n/a
TRC Benefits $ n/a n/a n/a
TRC Costs $ 402,621 233,351 -42%
Net Benefits $ n/a n/a n/a
BCR n/a n/a n/a n/a

TRC Costs 4,995,587 4,418,528 -12%

TOTAL
TRC Benefits

TRC Costs
Net Benefits
BCR

137,213,609
51,637,483
85,576,126

2.66

185,659,849
47,468,170
138,191,680
3.91

35%
-8%
61%
47%

Page 13

The variances in Table I1.A.2 are categorized by end use. It is difficult to isolate the reason for
the change by end use because end uses stretch across many different programs that have various

delivery methods, savings, NTG factors, NEBs, and costs.

Therefore, these variances are

explained in the context of program variances discussed below. The variances in Table 11.A.3
are by program and are also discussed in detail below.
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Residential Sector Performance Highlights

During 2011, the Company built upon existing residential programs and significantly expanded
initiatives to increase participation in all residential programs. Selected highlights are presented
below:

e Residential New Construction and Major Renovation - In 2011, with over 100
communities adopting the Stretch Energy Code, this program, also known as
Massachusetts New Homes with ENERGY STAR program, faced a market in
which energy codes continued to change. Single family development
remained slow, and opportunities to capture future energy savings were
becoming increasingly difficult. To address these barriers, the program
engaged in code support activities and offered technical assistance as well as
incentives to meet this new code. The program also increased market
penetration while providing energy savings for residents. During 2011, the
program provided multiple trainings and participated in several recruitment
events targeted at builders and allies new to performance-based construction.
The program continued to participate in three pilots (multi-family new
construction, major renovations, and lighting design) to aid in identifying the
next generation of energy savings opportunities. Finally, the Program
Administrators in western Massachusetts participated in the Western
Massachusetts Storm Recovery Program. The storm recovery program
contacted all of the communities affected by the tornado and distributed
thousands of flyers to builders, building code offices, homeowners, tornado
relief centers, town meetings/events and churches.

e Residential Cooling and Heating Equipment - The program, also known as the
COOL Smart program, started the year with a strong volume of equipment
rebate production for high efficiency equipment, and successfully achieved its
2011 equipment rebate goal. COOL Smart actively planned and conducted
quality installation training sessions, including system design, duct
diagnostics, brushless fan motors and ENERGY STAR Heating, Ventilation
and Air Conditioning (“HVAC”) quality installation online training. The
annual COOL Talk meeting was held at which program achievements were
highlighted, HVAC contractor feedback obtained and a program preview of
2012 presented. Contractor outreach, training and education was enhanced
through joint electric and gas integration through the establishment of circuit
rider outreach for COOL Smart through the GasNetworks™ existing vendor,
and joint participation of COOL Smart and GasNetworks at the Plumbing
Heating Cooling Contractors Annual Trade Show and the annual
GasNetworks fall conference. A request for proposals (“RFP”) was
completed and a statewide vendor was selected for COOL Smart rebate
processing.

e Multi-Family Retrofit - The Multi-Family Market Integrator continued to be
an invaluable resource to the PA multi-family working group in 2011.
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Monthly activity reports were developed to track program progress. The
Multi-Family Market Integrator continued to report a trend of successfully
enrolled facilities, which was the result of the relationships they have built
with property owners, authorized representatives and property managers. In
addition, the statewide Mass Save advertising campaign was noted as a source
of program inquiry.

Most PAs were close to or exceeded program goals in 2011, with a strong
enrollment and high level of pipeline projects into the residential multi-family
retrofit program. The PAs continue to integrate the C&I program, where
applicable, to better address the whole facility and maximize savings
opportunities.  Energy efficient lighting, instant savings measures, and
weatherization were in high demand from this market sector.

e Mass Save — In 2011 the Mass Save/Residential Conservation Services
program was fully integrated with the gas Weatherization program to provide
customers with fuel blind energy services through the Home Energy Services
(“HES”) program. Mid-year, the program transitioned to offering customers
one comprehensive Home Energy Assessment (“HEA”) and incorporated
additional market actors. Two groups of Mass Save participating contractors,
Home Performance Contractors (“HPCs”) and Independent Installation
Contractors (“IICs”), now provide services in addition to those offered by the
lead vendor.

After the integration of additional contractors into the program, a Contractor
Best Practices Working Group (“BPWG”) was developed to continue PA
commitment to ongoing communication with participating contractors in the
program. The group serves as a forum to provide an open line of
communication between PAs, lead vendors, HPCs and IICs to discuss any

matters related to the program with an independent third-party facilitator.
BPWG achievements in 2011 include:

O Assistance with contractor permit acquisition and a continued
focus on improving and streamlining the process
Subsidized marketing materials offered to both IICs and HPCs

A contractor portal on the Mass Save website for easy access to
contractor relevant documents

Development of a form and process for pricing adjustments

Customer acquisition assistance for contractors bringing in
customers who move forward implementing weatherization
work

Various lead vendor process enhancements

Workforce development including subsidies for various
trainings:
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=  Weatherization boot camps
= Combustion safety training
=  Weatherization crew chief training

* Building analyst training

In 2011, the HEAT Loan program continued to offer micro loans ($500-
$2,000) and the program has increased the amount that a property owner can
borrow ($2,000 - $25,000). HEAT Loan offerings were extended to include
many gas customers in municipal electric territory. Additionally, PAs saw an
increase in both the average loan amount and the number of customers
financing multiple measures.

e ENERGY STAR Lighting - In 2011, the ENERGY STAR Lighting program
provided strong results for all the PAs, with all the PAs meeting or exceeding
savings goals. LED fixtures were well received by customers, allowing the
PAs to adjust rebate levels incrementally downward with minimum impact on
sales. Specialty and “Hard-to-Reach” categories also performed well in most
areas. The PAs transitioned to the new incentive fulfillment contractor in the
last half of 2011 for most programs.

e ENERGY STAR Appliances — The ENERGY STAR Appliances program
results varied by Program Administrator. ENERGY STAR refrigerators and
freezers were once again strong performers for this program, with ENERGY
STAR televisions also performing well. Other measures like computers, LCD
monitors, pool pumps and room air conditioners lagged behind expectations
due to rapid changes in technology and some products not meeting program
criteria. The sales of Advanced Power Strips (Smart Strips) varied by PA, due
mostly to retail availability. School fundraisers and “Pop-up” retail accounted
for a large number of sales of this product. The refrigerator/freezer recycling
program did not perform well for most PAs.

The PAs successfully transitioned all aspects of this program to the new
incentive fulfillment contractor in the last half of 2011.

A more detailed discussion of each of the above programs follows.
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2. Residential Programs

a. Residential New Construction and Major Renovation

Purpose/Goal: The purpose of the Residential New Construction and
Major Renovation program was to capture lost opportunities, encourage
the construction of energy-efficient homes, and drive the market to one in
which new homes are moving towards net-zero energy.

Targeted Customers: The target market for this program included
homebuilders, contractors, architects/designers, trade allies, Home Energy
Rating System (“HERS”) raters, homebuyers, realtors, developers, low-
income and affordable housing developers, code officials, and consumers
in the market for new homes or major renovations.

Definition of Program Participant: A participant is defined as a unique
electric account served under this program. For residential new
construction the account represents a newly constructed dwelling unit.

Targeted End-Uses:

e Lighting
e HVAC
e Hot Water

e Envelope

e Refrigeration

Delivery Mechanism: The program was administered by each Program
Administrator in its service territory and coordinated regionally through
the Joint Management Committee (“JMC”). The JMC contractor was
responsible for tracking and reporting program activity and advised the
JMC on necessary program changes and enhancements. A separate third-
party vendor conducted quality assurance/quality control of field
activities.  The JMC utilized a market-based network of trained
contractors who offered energy efficiency and rating services to
homebuilders.

Significant Differences in Actual Program Design from Approved
Program Design: None.

Docket/Exhibit where the Program is Discussed and Approved: The
program was discussed in detail in the Company’s 2010-2012 Three-Year
Electric Energy Efficiency Plan, filed October 30, 2009. See NSTAR
Electric, D.P.U. 09-120, Exhibit NSTAR-1, pages 121-130 (bates
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numbering 00127-00136). The program was approved by the Department
on January 28, 2010 in NSTAR Electric, D.P.U. 09-120.

Table II.A.4" provides information on the performance of the Residential New Construction and
Major Renovation program.

Table 11.A.4: Residential New Construction & Major Renovation

_ Planned Preliminary Year-End Results Evaluated Results
Performance Category Units % Change from % Change from % Change
Value Value Value .
Planned Preliminary from Planned
Expenses
Total Program Costs $ 1,451,898 1,167,410 -20%
Performance Incentive $ 33,959 82,961 144%
Participants unique accts 855 622 -27%
Program Cost / Participant $ 1,698 1,877 11%
Savings & Benefits
Energy
Lifetime MWh 22,425 21,730 -3% 18,344 -16% -18%
Annualized MWh 1,920 2,185 14% 1,769 -19% -8%
Average Measure Life yrs 11.7 9.9 -15% 10.4 4% -11%
Demand
Lifetime kW 4,780 5,665 19% 5,344 -6% 12%
Annualized
Summer kW 286 348 22% 309 -11% 8%
Winter kW 346 384 11% 306 -20% -12%
Average Measure Life yrs 16.7 16.3 17.3
NEB (Lifetime) $ 724,819 1,673,472 131%| 4,030,771 141% 456%
Cost-Effectiveness
TRC Benefits $ 3,809,481 6,832,997 79%
TRC Costs $ 2,922,257 3,553,373 22%
Net Benefits $ 887,224 3,279,624 270%
BCR n/a 1.30 1.92 48%

For the Residential New Construction and Major Renovation program, the preliminary year-end
results are not the same as the evaluated results, as there were several significant evaluation
impacts that affected this program.

In addition, there were some significant variances in this program as discussed below.

Due to the new construction market being slower than expected, there were fewer
homes built through this program than planned, so participation was 27 percent
lower than projected. A greater than planned number of newly constructed homes
had propane as their primary heating fuel, which contributed to a large increase in
non energy benefits. Summer demand savings, on the other hand, increased due
to a greater number of homes being built with central air-conditioning installed.
The increase in both NEBs and summer demand led to an overall increase in the
benefits for the program. With the increase in benefits, coupled with the slight
decrease in spending (due to less participation), the overall net benefits for
preliminary results were significantly higher than planned.

~

For each program and pilot program, the Company has defined “participant”, and updated the "units"
column in the program or pilot program table to be consistent with that definition.
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The evaluated data did not significantly change from planned values excepted for
TRC benefits. This was in part due to the factors discussed above, but in addition
the NEI Study included many new benefits associated with the new construction
and renovation program that were not included in the planned value. These two
factors increased the evaluated results 456 percent over the planned values. For
further information on these NEI values, please refer to the NEI Study in NSTAR
Electric, D.P.U. 11-106.

The Company’s methodology allocated performance incentives achieved at the
sector level to individual programs based on benefits and net benefits. Any
variance in actual performance incentive allocations is directly linked to variances
in evaluated benefits and net benefits in individual programs within a sector.
These variances are not attributable to a change in performance incentive
allocation methodology. In order to explain program performance incentive
variance, please refer to the explanation of benefits and net benefits variances
above.

The EM&V studies included in the Company’s 2011 Annual Report that apply to this
program are as follows:

Study 1 - Massachusetts Residential New Construction Home Buyer
Survey

This study examined what buyers look for in a new home,
awareness of ENERGY STAR homes, the role of ENERGY STAR
certification in new home shopping, perceptions of ENERGY
STAR homes, and reactions to recent changes in the program. The
study also provides updates of similar surveys conducted in 2002,
2003, 2004, and 2006. The results of this study did not impact the
2011 evaluated results. This study is discussed in more detail in
Section III, Study 1 and Appendix C Study 1.

Study 2 - Massachusetts Residential New Construction Focus Groups with
Participant Builders

This study assessed participating builders’ experience with the
Program and their reactions to changes made in 2011 and changes
which may be forthcoming in 2012. The results of this study did
not impact the 2011 evaluated results. This study is discussed in
more detail in Section III, Study 2 and Appendix C Study 2.

Study 3 - Massachusetts Mini Baseline Study of Homes Built at the End of
the 2006 IECC Cycle

This study was conducted in partnership with DOER to assess
compliance with basic building code prescriptive path
requirements at the end of the 2006 International Energy



NSTAR Electric Company

2011 Energy Efficiency Annual Report

Conservation Code (IECC) code cycle, provide a preliminary
assessment of how current new single-family residential building
characteristics compare to current User Defined Reference Home
(UDRH) inputs, and conduct audits of energy efficient lighting and
appliances within the homes. The study also compared building
practices, equipment efficiencies, and other characteristics in
custom versus spec built homes. Results from this study reduced
the electric savings based on the penetration rates of high
efficiency lighting and appliances. This study is discussed in more
detail in Section III, Study 3 and Appendix C Study 3.

Study 9 - Demand Impact Model User Manual

The Demand Impact Model User Manual was updated to reflect
new load shape data, per-unit measure energy savings, and ISO-
NE definitions of peak periods. The results of this study were
applied to 2011 study results with the overall effect varying by PA.
The Company saw a net increase in program savings for the 2011
evaluated results, however winter capacity declined 12 percent
from planned and twenty percent from preliminary data. This study
is discussed in more detail in Section III, Study 9 and Appendix C
Study 9.

Page 20

The program’s performance and the results of the impact evaluations described above
will be used to adjust the planning estimates for the program in the next three-year plan
for 2013-2015. Changes to this program are not currently expected to result in a mid-
term modification for the remainder of the current three-year plan. A mid-term
modification was submitted for this program in the Company’s 2012 Mid-Term
Modification filed with the Department on October 28, 2011 in NSTAR Electric, D.P.U.

11-106.

The Residential New Construction program is cost effective with a BCR of 1.95.

b. Residential Cooling and Heating Equipment

Purpose/Goal: The purpose of the Residential Cooling and Heating
Equipment (“COOL Smart”) program was to raise residential consumer
awareness and market share of properly installed high-efficiency cooling

equipment and systems, and increase market share of ENERY
ECM furnaces.

STAR

Targeted Customers: The program targeted residential customers in the
market to purchase new or replacement HVAC equipment including new
systems in existing and new homes (new systems); replacement systems in
existing homes (new equipment/old systems), including the early
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retirement of existing equipment; and improvements in operational
systems in existing homes (new equipment/old systems). The program
also targeted HVAC contractors and technicians; suppliers, manufacturers,
and distributors of HVAC equipment; new-home builders; and remodeling
contractors.

Definition of Program Participant: A participant is defined as a unique
electric account served under this program.

Targeted End-Uses: HVAC

Delivery Mechanism: The program was administered by each Program
Administrator in its service territory. Delivery was through a common
vendor selected through a common RFP. Whenever possible, there was
coordination with the related gas Program Administrator’s initiatives. To
this end, the COOL Smart and Gas Networks’ High Efficiency Heating
and Hot Water programs worked to procure a single, joint circuit rider to
support both programs in the field. Program initiatives were also
piggybacked onto the residential new construction and HES programs:

e Participating residential new construction program builders and
their HVAC contractors were referred to the COOL Smart program
for training and Quality Installation Verification (“QIV”).
Whenever appropriate, these training were jointly provided with
GasNetworks.

e HES participants were referred to COOL Smart for HVAC
measures using COOL Smart literature, which is part of the
standard HES information package.

Quality control follow-up inspections were performed by independent
inspectors on up to 10 percent of installations to verify equipment
installation and performance.

The program continued to use equipment distributors to process rebates,
sell high-efficiency and QIV-related technology, and to provide indoor
training labs for HVAC contractors.

Significant Differences in Actual Program Design from Approved
Program Design: None.

Docket/Exhibit where the Program is Discussed and Approved: The
program is discussed in detail in the Company’s 2010-2012 Three-Year
Electric Energy Efficiency Plan, filed October 30, 2009. See NSTAR
Electric, D.P.U. 09-120, Exhibit NSTAR-1, pages 135-145 (bates
numbering 00141-00151). The program was approved by the Department
on January 28, 2010 in NSTAR Electric, D.P.U. 09-120.
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Table II.A.5 provides information on the performance of the Residential Cooling and Heating
Equipment program.

Table I1.A.5: Residential Cooling & Heating Equipment

. Planned Preliminary Year-End Results Evaluated Results
Performance Category Units % Change from % Change from % Change
Value Value Value .
Planned Preliminary from Planned
Expenses
Total Program Costs $ 2,177,734 2,098,963 -4%
Performance Incentive $ 41,585 139,699 236%
Participants unique accts 3,014 3,746 24%
Program Cost / Participant $ 723 560 -22%
Energy
Lifetime MWh 24,545 27,272 11% 27,087 -1% 10%
Annualized MWh 1,436 1,525 6% 1,515 -1% 5%
Average Measure Life yrs 17.1 17.9 5% 17.9 0% 5%
Demand
Lifetime kW 12,525 16,902 35% 15,066 -11% 20%
Annualized
Summer kW 900 965 7% 863 -11% -4%
Winter kW 203 332 64% 482 45% 138%
Average Measure Life yrs 13.9 17.5 17.5
NEB (Lifetime) $ (431,783) (459,284) 6%| 4,444,597 1068% 1129%
Cost-Effectiveness
TRC Benefits $ 4,010,230 9,224,304 130%
TRC Costs $ 2,536,984 2,452,183 -3%
Net Benefits $ 1,473,246 6,772,121 360%
BCR n/a 1.58 3.76 138%

Preliminary year-end results are similar to evaluated results for the Residential Cooling and
Heating Equipment program as there were no significant impact studies conducted that affected
this program’s savings.

Several of the performance categories listed above increased significantly from the planned value
to the preliminary value. The reason for this is that there was a shift in the actual production
levels and measure mix associated with this program. Much of the shift is attributable to higher
efficient equipment installed than planned. Substantial increases in more efficient central air-
conditioning with heat pumps, mini split heat pumps and other equipment caused savings and
demand to significantly increase. The evaluated results were impacted by the demand impact
model that increased many of the heating and duct sealing measures winter demand savings, and
therefore lowering the amount attributed to summer demand. For further information, please
refer to Appendix C, Study 9.

The NEI Study added new benefits from the measures installed in the Residential Cooling &
Heating program that significantly increased the total NEBs and TRC benefits in this program.
The increase to NEBs increased net benefits and BCRs significantly above planned values. For
further information, please refer to the NEI Study submitted in NSTAR Electric, D.P.U. 11-106.

The Company’s methodology allocated performance incentives achieved at the sector level to
individual programs based on benefits and net benefits. ~Any variance in actual performance
incentive allocations is directly linked to variances in evaluated benefits and net benefits in
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individual programs within a sector. These variances are not attributable to a change in
performance incentive allocation methodology. In order to explain program performance
incentive variance, please refer to the explanation of benefits and net benefits variances above.

The EM&YV studies included in the Company’s 2011 Annual Report that apply to this program
are as follows:

Study 8 - Brushless Fan Motors Impact Evaluation

This impact evaluation study was designed to quantify the energy
savings associated with brushless fan motor (BFM) retrofits in
residential HVAC applications. This study affected the 2011
Residential Cooling and Heating Equipment program by
quantifying key metrics such as annual kWh savings and
coincidence factors. The Company saw a small net decrease in
evaluated results for 2011 for this measure. This study is discussed
in more detail in Section III, Study 8 and Appendix C Study 8.

Study 9 - Demand Impact Model User Manual

The Demand Impact Model User Manual was updated to reflect
new load shape data, per-unit measure energy savings, and ISO-
NE definitions of peak periods. The results of this study were
applied to 2011 study results with the overall effect varying by PA.
The Company saw a net decrease in program savings for the 2011
evaluated results. This study is discussed in more detail in Section
III, Study 9 and Appendix C Study 9.

Study 14 - Heat Pump Water Heaters Evaluation of Field Installed
Performance

This technical evaluation of Heat Pump Water Heaters (HPWH)
was designed to quantify the in-situation performance of three
types of HPWHs. The study evaluated 14 different units over the
course of a year and the results will be applied to future analysis of
HPHWs. The results of this study do not affect program results for
2011. T his study is discussed in more detail in Section III, Study
14 and Appendix C Study 14.

The program’s performance and the results of the impact evaluations described above
will be used to adjust the planning estimates for the program in the next three-year plan
for 2013-2015. Changes to this program are not currently expected to result in a mid-
term modification for the remainder of the current three-year plan.

The Residential Cooling and Heating program is cost effective with a BCR of 3.92.
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C. Residential Multi-Family Retrofit

Purpose/Goal: The purpose of the Residential Multi-Family Retrofit
program was to address the energy efficiency retrofit opportunities in
facilities with five or more residential dwelling units in the market rate
sector.

Targeted Customers: Residential multi-family facilities with five or
more dwelling units were targeted by this program.

Definition of Program Participant: A participant is defined as a unique
electric account served under this program.

Targeted End-Uses:

e Lighting

e HVAC

e Motors and Drives

e Refrigeration

e Domestic Hot Water
¢ Building Envelope

¢ End Use Behavior

Delivery Mechanism: The program was administered cooperatively by
the gas and electric Program Administrators. The Multi-Family Market
Integrator was responsible for facilitating the delivery of program services
as well as acting as the conduit for participant inquiries to ensure that
participants were not inconvenienced by having to contact multiple parties
directly during the project lifecycle.

Significant Differences in Actual Program Design from Approved
Program Design: None.

Docket/Exhibit where the Program is Discussed and Approved: The
program is discussed in detail in the Company’s 2010-2012 Three-Year
Electric Energy Efficiency Plan, filed October 30, 2009. See NSTAR
Electric, D.P.U. 09-120, Exhibit NSTAR-1, pages 181-195 (bates
numbering 00187-00201). The program was approved by the Department
on January 28, 2010 in NSTAR Electric, D.P.U. 09-120.

Table II.A.6 provides information on the performance of the Residential Multi-Family Retrofit
program.
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Table 11.A.6: Multi-Family Retrofit

Planned Preliminary Year-End Results Evaluated Results
Performance Category Units % Change from % Change from % Change
Value Value Value .
Planned Preliminary from Planned
Expenses
Total Program Costs $ 4,434,968 4,780,974 8%
Performance Incentive $ 46,144 118,013 156%
Participants # of units 6,250 6,680 7%
Program Cost / Participant $ 710 716 1%
Energy
Lifetime MWh 40,702 90,754 123% 76,344 -16% 88%
Annualized MWh 4,463 7,381 65% 6,113 -17% 37%
Average Measure Life yrs 9.1 12.3 35% 12.5 2% 37%
Demand
Lifetime kW 4,806 4,297 -11% 3,632 -15% -24%
Annualized
Summer kW 434 400 -8% 335 -16% -23%
Winter kW 852 843 -1% 724 -14% -15%
Average Measure Life yrs 11.1 10.7 10.9
NEB (Lifetime) $ 332,140 302,674 -9% 750,277 148% 126%
Cost-Effectiveness
TRC Benefits $ 5,506,903 9,424,297 71%
TRC Costs $ 4,495,150 4,597,245 2%
Net Benefits $ 1,011,753 4,827,053 377%
BCR n/a 1.23 2.05 67%

There were large variances in several of the energy savings performance categories listed above.
In 2011, the preliminary year-end results were higher than planned values due to significant
installations of deeper measures in the multi-family program. Vendor reported data showed a
very large increase in air sealing and insulation savings. In addition, the impact analysis
captured savings for interior and exterior common area fixtures which have much higher hours of
use than standard fixtures. There was a decline between planned and evaluated values for
lifetime and annual MWh savings as well as a decline in energy demand savings. This was
primarily due to the impact analysis that increased the free-ridership level for each measure
between 15 to 24 percent. For further information on the free-ridership and multi-family impact
algorithms, please refer to Section III, Study 7 and Appendix C, Study 7.

In addition to the factors discussed above, significant NEI benefits were associated with the
installation of multi-family measures. These benefits were not previously included in this
residential program. For further information, please refer to the NEI Study in NSTAR FElectric,
D.P.U. 11-106. Because of these increases to non-energy benefits, TRC benefits for the multi-
family program increased significantly and therefore the net benefits and BCR are also
significantly greater than planned.

The Company’s methodology allocated performance incentives achieved at the sector level to
individual programs based on benefits and net benefits. Any variance in actual performance
incentive allocations is directly linked to variances in evaluated benefits and net benefits in
individual programs within a sector. These variances are not attributable to a change in
performance incentive allocation methodology. In order to explain program performance
incentive variance, please refer to the explanation of benefits and net benefits variances above.
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The EM&V studies included in the Company’s 2011 Annual Report that apply to this program
are as follows:

Study 5 - Massachusetts Multifamily Market Characterization and
Potential Study

The primary objective of this market characterization study was to
assess the potential energy efficiency savings available in multi-
family buildings within Massachusetts. The results of this study
did not impact the 2011 evaluated results but is being used to
inform ongoing planning and program design. This study is
discussed in more detail in Section III, Study 5 and Appendix C,
Study 5.

Study 6 - Massachusetts Multifamily Program Process Evaluation

This study assessed program processes and developed
recommendations for program improvement by interviewing
program staff, implementation staff, and customers. The results of
this study did not impact the 2011 evaluated results but is being
used to inform ongoing program design. This study is discussed in
more detail in Section III, Study 6 and Appendix C, Study 5.

Study 7 - Massachusetts Multifamily Program Impact Analysis

The objective of this impact evaluation was to provide program
attribution information and a set of savings approaches that could
be used by all PAs. These objectives were accomplished by
interviewing key stakeholders, developing conclusions, and
offering recommendations for future program improvement. 2011
results were negatively affected by the 18% free-ridership number
derived from this study. This study is discussed in more detail in
Section III, Study 7 and Appendix C, Study 7.

Study 9 - Demand Impact Model User Manual

The Demand Impact Model User Manual was updated to reflect
new load shape data, per-unit measure energy savings, and ISO-
NE definitions of peak periods. The results of this study were
applied to 2011 study results with the overall effect varying by PA.
The Company saw a net decrease in program savings for the 2011
evaluated results. This study is discussed in more detail in Section
III, Study 9 and Appendix C, Study 9.

The program’s performance and the results of the impact evaluations described above will be
used to adjust the planning estimates for the program in the next three-year plan for 2013-2015.
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Changes to this program are not currently expected to result in a mid-term modification for the
remainder of the current three-year plan.

The Multi-Family Retrofit program is cost-effective with a BCR of 2.08.

d. Residential Mass Save (Home Energy Services)

Purpose/Goal: The purpose of the Mass Save/HES program was to
provide residential customers with energy efficiency recommendations
that enable them to identify and initiate the process of installing cost-
effective energy efficiency improvements.

Targeted Customers: The HES target market is all non-low-income
residential customers living in single-family houses or one- to-four-unit
buildings that are not part of a larger site where an association exists (such
as a condo association with multiple four-unit buildings). The program
aims to reach the aforementioned customers who are interested in making
their homes more energy efficient. The HES program is fuel-blind.

Definition of Program Participant: A participant is defined as a unique
electric account served under this program. For this program a unique
electric account is equal to a residential audit.

Targeted End-Uses:

Lighting
HVAC
Hot Water

e Envelope

e Refrigeration

Delivery Mechanism: The Mass Save and gas Weatherization programs
were fully integrated in 2011 and were implemented by each PA’s
competitively procured lead vendor. The PAs incorporated both HPCs (to
provide audits and weatherization work) and IICs (to implement
weatherization work) into the program.

The program was delivered by lead vendors selected through a
competitive bidding process. Lead vendors were responsible for
managing and training market based participants such as participating IICs
and HPCs. Additional lead vendor responsibilities include:

0 Consistent statewide training

0 Data reporting
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Achieving aggressive savings
Customer satisfaction
Quality Control standards
Scheduling requirements

Technical Assistance

O O O O O O

Maintain and report health and safety information

Two groups of Mass Save participating contractors, HPCs and IICs,
provided services in addition to those services offered by the lead vendor.
All participating contractors had to meet program eligibility and
requirements. HPCs independently recruited customers, provided HEAs
and implemented weatherization measures. IICs provided installation of
weatherization measures for those customers who received a HEA from
the lead vendor. IICs also had the opportunity to independently recruit
customers and refer them to the lead vendor for the HEA.

In order to receive incentives or program rebates, customers were required
to have an HEA through either the PA’s lead vendor or via a participating
HPC to identify and prioritize all cost-effective energy -efficiency
improvements. Insulation work, whether performed by a HPC or IIC, had
to have a quality control inspection performed by the PA-vendor or third-
party vendor when the work was completed. This ensured high quality
was maintained, and installations met Building Performance Institute
standards or similar standards set by the PAs.

After a competitive bidding process, the gas and electric PAs contracted
with Competitive Resources, Inc., a third-party Quality Control (“QC”)
vendor responsible for performing QC inspections of program
implementation vendors and participating contractors. The QC vendor
provided valuable information and feedback to the HES members on
program successes and identified areas of possible improvement.

The HES members are working together toward a “best practices”
approach to provide a more coordinated statewide training to reinforce
quality installation techniques for the HES program. It is expected that
training requirements for contractors to retain their status as a HES
participating contractor will increase over time. Additionally, contractors
must maintain a high level of customer satisfaction to continue in the
program.

Significant Differences in Actual Program Design from Approved
Program Design: None.
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Docket/Exhibit where the Program is Discussed and Approved: The
program is discussed in detail in the Company’s 2010-2012 Three-Year
Electric Energy Efficiency Plan, filed October 30, 2009 and the
Company’s 2011 RCS Budget Petition, filed November 1, 2010. See
NSTAR Electric, D.P.U. 09-120, Exhibit NSTAR-1, pages 146-157 (bates

numbering 00152-00163) and NSTAR Electric, D.P.U 10-RCS-04,
respectively. The program was approved by the Department on January
28,2010 in NSTAR Electric, D.P.U. 09-120 and on December 29, 2010 in

NSTAR Electric, 10-RCS-04, respectively.

Table I1.A.7 provides information on the performance of the residential Mass Save program.

Table I1.A.7: MassSAVE

Performance Category

Expenses

Total Program Costs
Performance Incentive
Participants

Program Cost / Participant

Energy
Lifetime
Annualized
Average Measure Life
Demand
Lifetime
Annualized
Summer
Winter
Average Measure Life
NEB (Lifetime)

TRC Benefits
TRC Costs
Net Benefits
BCR

Preliminary Year-End Results

Evaluated Results

. Planned
0,
Units Value Value 7o Change from Value
Planned

$ 18,482,937 15,902,365
$ 1,421,409 1,626,987
lunique acctg 10,725 14,141
$ 1,723 1,125
MWh 127,843 141,563 11% 123,456
MWh 15,987 18,175 14% 15,031
yrs 8.0 7.8 -3% 8.2
kW 60,280 71,163 18% 8,670
kW 3,628 4,257 17% 1,263
kW 2,636 3,180 21% 6,027
yrs 16.6 16.7 6.9
$ 59,838,740 38,556,913 -36%| 87,050,721
$ 83,003,380 102,708,357
$ 22,429,778 20,282,610
$ 60,573,602 82,425,747
n/a 3.70 5.06

% Change from
Preliminary

Savings & Benefits

-13%
-17%

5%
-88%

-70%
90%

126%

Cost-Effectiveness

from Planned

% Change

-14%
14%
32%

-35%

-3%
-6%
3%

-86%

-65%
129%

45%

24%
-10%
36%
37%

Several of the performance categories listed above increased significantly from the planned value
for the Mass Save program. Participation was 32 percent higher than planned resulting in an
increase in home assessments, installed demand-related equipment, and lighting units installed

over the planned values.

This caused an increase in winter demand savings greater than 20

percent. At the same time, due to low oil use in NSTAR Electric’s service territory, less of the
audits were installed in oil heated homes, and therefore oil benefits declined 44 percent from
planned to preliminary, resulting in the 36 percent lower NEBs.

For the evaluated data, the Mass Save program saw a significant decrease in summer demand

savings by 65 percent and increase in winter demand savings of 129 percent.

The

Demand

impact model increased many of the lighting and heating measures winter demand savings, and
therefore lowering the amount attributed to summer demand. This resulted in a decrease of 86
percent in overall lifetime demand savings because summer demand savings are weighted more
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significant to lifetime electric demand. For further information, please refer to Appendix C,
Study 9.

In addition to the factors discussed above, significant NEI benefits increase of 45 percent from
planned to evaluated data associated with the installation of Mass Save measures. These benefits
were not previously included in this residential program. For further information, please refer to
NEI Study in NSTAR Electric, D.P.U. 11-106. Because of the overall increases to non-energy
benefits along with the slightly lower costs, TRC benefits for the Mass Save program increased
significantly and therefore the net benefits and BCR are also significantly greater than planned.

The EM&YV studies included in the Company’s 2011 Annual Report that apply to this program
are as follows:

Study 4 - Home Energy Services Net-to-Gross Evaluation

The Home Energy Services (HES) program is synonymous with
the Mass Save program. This impact evaluation determined
measure-specific and program-level net-to-gross (NTG) ratios for
the HES program. The information was gathered through
Customer  Self-Reporting and  Statistical Market Share
Modeling/Discrete Choice. The study determined a total average
NTG ratio of 113%, but depending on measure mix, the net effect
will vary for each PA. The Company’s measure mix saw a decline
in NTG for CLFs but a NTG increases to measures like insulation
and air sealing, resulting in total savings slightly declining for the
2011 evaluated results. This study is discussed in more detail in
Section III, Study 4.

Study 9 - Demand Impact Model User Manual

The Demand Impact Model User Manual was updated to reflect
new load shape data, per-unit measure energy savings, and ISO-
NE definitions of peak periods. The results of this study were
applied to 2011 study results with the overall effect varying by PA.
The Company saw a net decrease in evaluated program savings for
the 2011 due to the allocation of savings from summer demand to
winter demand for the Mass Save program. This study is discussed
in more detail in Section III, Study 9.

Study 13 - Home Energy Services Packaged Measure Pilot Evaluation

This study was designed to evaluate a pilot initiative in the HES
program that offered program participants a different incentive
structure if they implemented a greater number of measures. Study
conclusions and recommendations were based on interviews,
surveys, and historical data. This study does not affect 2011
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results. This study is discussed in more detail in Section III, Study
13.

The program’s performance and the results of the impact evaluations described above
will be used to adjust the planning estimates for the program in the next three-year plan
for 2013-2015. Changes to this program are not currently expected to result in a mid-term
modification for the remainder of the current three-year plan.

The Mass Save program is cost effective with a BCR of 5.12.

e. Residential ENERGY STAR Lighting

Purpose/Goal: The purpose of the ENERGY STAR Lighting program
was to increase consumer awareness of the importance and benefits of
purchasing ENERGY STAR-qualified lighting products and expand the
availability, consumer acceptance, and use of high-quality energy-efficient
lighting technologies and controls.

Targeted Customers: All residential electric customers were targeted by
this program.

Definition of Program Participant: A participant is defined as a unique
electric account served under this program. In the case of upstream
lighting, participants are determined by dividing units by an agreed upon

factor per measure.
Residential Lighting Assumptions
2010 Lighting program Widget per Participant

Screw-in Bulbs 8
Screw-in Bulbs - Hard to reach 4
Screw-in Bulbs (Specialty bulbs) 8
LED's 1
Indoor Fixture (incl. Torchieres) 2
Outdoor Fixture 2
LED Fixtures 1

4

Screw-in Bulbs - School Fundraiser

Targeted End-Uses: Residential lighting

Delivery Mechanism: This initiative utilizes upstream incentives and an
online catalog channel, which dramatically increased sales and lowered
costs of product for the customer.

A manufacturer/retailer outreach contractor recruited and trained retailers
to participate in the program, placed point-of-purchase materials and
rebate coupons in participating retail stores, oversaw the Negotiated
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Cooperative Promotions (“NCP”) process, and acted as a liaison for
Program Administrators, manufacturers, and retailers.

A rebate fulfillment contractor collected data and payment requests from
manufacturers, retailers, and consumers, processed rebate coupons and
NCPs, and provided documentation to the Program Administrators for
program tracking and evaluation purposes.

An Internet/mail-order sales channel contractor purchased and stocked
products offered through the catalog and the Mass Save website, staffed a
toll-free line for customers, and processed catalog and website purchases.

Significant Differences in Actual Program Design from Approved
Program Design: None.

Docket/Exhibit where the Program is Discussed and Approved: The
program is discussed in detail in the Company’s 2010-2012 Three-Year
Electric Energy Efficiency Plan, filed October 30, 2009. See NSTAR
Electric, D.P.U. 09-120, Exhibit NSTAR-1, pages 164-172 (bates
numbering 00170-00178). The program was approved by the Department
on January 28, 2010 in NSTAR Electric, D.P.U. 09-120.

Table II.A.8 provides information on the performance of the Residential ENERGY STAR
Lighting program.

Table 11.A.8: ENERGY STAR Lighting

Evaluated Results

Performance Category

Program Cost / Participant

Planned

Preliminary Year-End Results

Units

Value

Value

% Change from

Planned

Value

% Change from
Preliminary

Expenses

Total Program Costs 7,675,157 7,840,243 2%
Performance Incentive $ 485,097 816,736 68%
Participants est. # of hhlds| 148, 700 207, 758 40%

Savings & Benefits

Energy
Lifetime MWh 246,791 377,100 53% 359,703 -5% 46%
Annualized MWh 32,076 46,123 44% 43,638 -5% 36%
Average Measure Life yrs 7.7 8.2 6% 8.2 1% 7%
Demand
Lifetime kW 26,224 38,719 48% 36,815 -5% 40%
Annualized
Summer kW 3,382 4,799 42% 4,535 -6% 34%
Winter kW 6,889 9,776 42% 9,237 -6% 34%
Average Measure Life yrs 7.8 8.1 8.1
NEB (Lifetime) 2,079,487 2,998,613 44%]| 2,846,056 -5% 37%

Cost-Effectiveness

TRC Benefits $ 34,208,558 50,564,752 48%
TRC Costs $ 9,635,454 8,864,798 -8%
Net Benefits $ 24,573,104 41,699,954 70%
BCR n/a 3.55 5.70 61%

% Change
from Planned

-27%
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In the ENERGY STAR Lighting program, most of the results in both the preliminary year-end
and evaluated performance categories have increased significantly over planned. As a result of
the Company’s very successful upstream lighting program, participation increased 40 percent
over the planned goal. The Company experienced strong consumer demand for specialty
lighting. The Company also introduced new LED technologies in 2011. Other key factors in the
program’s increased savings and participation rate can be attributed to an increase in new retail
partners, increased product availability in big-box retail stores, and a robust marketing outreach
campaign. The Company was able to keep total budget at the planned level with the only
increase coming from the incentive budget to meet increase demand for lighting products. The
significant increase in all savings, demand, and benefits categories was due to the increase in
participation, with every category increasing by between 40 and 50 percent similar to the
participation rate increase. There was no significant evaluation impact to the lighting program.

The net benefits and BCR exceed planned values. This is because the TRC benefits associated
with the program are 48 percent higher than planned due to increase participation, combined
with total program expenditures that did not increase over planned budget.

The Company’s methodology allocated performance incentives achieved at the sector level to
individual programs based on benefits and net benefits. Any variance in actual performance
incentive allocations is directly linked to variances in evaluated benefits and net benefits in
individual programs within a sector. These variances are not attributable to a change in
performance incentive allocation methodology. In order to explain program performance
incentive variance, please refer to the explanation of benefits and net benefits variances above.

The EM&V studies included in the Company’s 2011 Annual Report that apply to this
program are as follows:

Study 9 - Demand Impact Model User Manual

The Demand Impact Model User Manual was updated to reflect
new load shape data, per-unit measure energy savings, and ISO-
NE definitions of peak periods. The results of this study were
applied to 2011 study results with the overall effect varying by PA.
The Company saw a net decrease in program savings for the 2011
evaluated results. This study is discussed in more detail in Section
III, Study 9.

Study 10 - Massachusetts Consumer Survey Results 2011

This multipart study assessed market research conducted for
energy-efficient light bulbs, with particular emphasis on
establishing a baseline at the onset of the changes in lighting
standards resulting from the Energy Independence and Security
Act of 2007 (EISA). The study primarily focuses on 100 Watt
bulbs, but addressed customer attitudes towards CFL, customer
knowledge of EISA standards, customers understanding and usage
of current lighting technology, as well as potential stockpiling of
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incandescent bulbs. This is only the first wave of the study, and
more waves will follow up on other bulb wattages as the EISA
standards take effect. The process evaluation has no impact on
2011 evaluated results. This study is discussed in more detail in
Section III, Study 10.

The program’s performance and the results of the impact evaluations described above
will be used to adjust the planning estimates for the program in the next three-year plan

for 2013-2015.

Changes to this program are not currently expected to result in a mid-term

modification for the remainder of the current three-year plan.
The Residential ENERGY STAR Lighting program is cost-effective with a BCR of 5.93.

f. Residential ENERGY STAR Appliances

Purpose/Goal: The purpose of the program was to increase consumer
awareness of the importance and benefits of purchasing ENERGY STAR-
qualified appliances and electronic products, and expand the availability,
consumer acceptance, and use of high-quality energy-efficient
technologies.

Targeted Customers: All residential electric customers were targeted by
this program.

Definition of Program Participant: A participant is defined as a unique
electric account served under this program. For the upstream component
this program makes a one for one assumption for television products and
two for one assumption for smart strips.

Targeted End-Uses:

e Refrigerators

e Freezers

e Televisions

e Room Air Cleaners

e Personal Desktop Computers

e LCD Computer Monitors

e Advanced Power Strips (“Smart Strips”™)

e Secondary refrigerators and freezers (recycling)

e Pool pumps
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Delivery Mechanism: The program utilizes upstream incentives and
mail-in rebates, which dramatically increased sales and lowered costs of
product for customers.

A manufacturer/retailer outreach contractor recruited and trained retailers
to participate in the program, placed point-of-purchase materials and
rebate forms in participating retail stores, oversaw the NCP process for
televisions, and acted as a liaison for Program Administrators,
manufacturers, and retailers.

A rebate fulfillment contractor collected data and payment requests from
manufacturers, retailers and consumers, processed rebate applications and
NCPs, and provided documentation to the Program Administrators for
program tracking and evaluation purposes.

For recycling, the customer contacted a vendor either via internet or
telephone to schedule a pick-up. The vendor then issued an incentive
payment to the customer and properly disposed of the appliance.

Significant Differences in Actual Program Design from Approved
Program Design: None.

Docket/Exhibit where the Program is Discussed and Approved: The
program is discussed in detail in the Company’s 2010-2012 Three-Year
Electric Energy Efficiency Plan, filed October 30, 2009. See NSTAR
Electric, D.P.U. 09-120, Exhibit NSTAR-1, pages 173-178 (bates
numbering 00179-00184). The program was approved by the Department
on January 28, 2010 in NSTAR Electric, D.P.U. 09-120.

Table II.A.9 provides information on the performance of the Residential ENERGY STAR
Appliances program.
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Table 11.A.9: ENERGY STAR Appliances

Program Cost / Participant

Planned

Preliminary Year-End Results

Evaluated Results

Savings & Benefits

Energy
Lifetime MWh 51,139 58,252 14% 46,557 -20% -9%
Annualized MWh 6,277 7,622 21% 6,160 -19% 2%
Average Measure Life yrIs 8.1 7.6 -6% 7.6 -1% -7%
Demand
Lifetime kW 5,804 15,276 163% 5,558 -64% -4%
Annualized
Summer kW 697 2,301 230% 732 -68% 5%
Winter kW 767 3,640 375% 904 -75% 18%
Average Measure Life yrs 8. 3 6. 6 7.6
NEB (Lifetime) 0% 593,872 0% 0%

Cost-Effectiveness

TRC Benefits 6,675,057 6,905,142 3%
TRC Costs $ 3,310,786 2,694,931 -19%
Net Benefits $ 3,364,271 4,210,211 25%
BCR n/a 2.02 2.56 27%

Performance Category Units value Value % Change from Value % Change from % Change
Planned Preliminary from Planned
Total Program Costs 2,302,761 2,198,005 -5%
Performance Incentive $ 79,125 93,876 19%
Participants # of rebates 24, 600 33, 189 35%

-29%

The majority of the preliminary year-end and evaluated performance categories for the ENERGY
STAR Appliances program were close to planned values. Participation increased by 35 percent,
leading to an increase in annual savings of 21 percent. However, the major increase in
participation was due to a 75 percent increase in purchases of smart strips. The preliminary data
also showed a significant increase in all the demand savings categories, however when the
evaluated demand savings are applied there are no significant changes to the planned data.

The NEI Study added new benefits from the measures installed in the ENERGY STAR
Appliances program that significantly increased the total NEBs and TRC benefits in this
program. The increase to NEBs increased net benefits and BCRs significantly above planned
values. For further information, please refer to the NEI Study submitted in NSTAR FElectric,
D.P.U. 11-106.

The EM&V studies included in the Company’s 2011 Annual Report that apply to this program
are as follows:

Study 9 - Demand Impact Model User Manual

The Demand Impact Model User Manual was updated to reflect new load
shape data, per-unit measure energy savings, and ISO-NE definitions of
peak periods. The results of this study were applied to 2011 study results
with the overall effect varying by PA. The Company saw a net decrease in
program savings for the 2011 evaluated results. This study is discussed in
more detail in Section III, Study 9 and Appendix C Study 9.
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The program’s performance and the results of the impact evaluations described above will be
used to adjust the planning estimates for the program in the next three-year plan for 2013-2015.
Changes to this program are not currently expected to result in a mid-term modification for the
remainder of the current three-year plan.

The residential ENERGY STAR Appliance program is cost-effective with a BCR of 2.58.

Residential Pilot Programs

a. Deep Energy Retrofit

Description of Pilot/Specific Activities Intended to Study: The Deep
Energy Retrofit pilot was implemented to investigate the potential for
energy savings of at least 50 percent of total on-site energy use through
deep retrofits of existing residential buildings and to identify incremental
savings and how to reduce the costs and challenges associated with deep
retrofits.

Why Implemented on Pilot Basis rather than as a Full Program: This
initiative was offered as a pilot in order for the Program Administrators to
study a new approach to achieving energy savings. The Program
Administrators analyze the information gathered from the pilot to
determine market viability, cost-effectiveness, and, if applicable, adoption
rates. Following completion of the pilot, the Program Administrators
utilize these pilot results to determine the future of the pilot and whether it
will be adopted either as a stand alone program or as an additional
measure offering within an existing program.

Targeted Customers: The pilot targeted home owners, property owners,
and property managers considering renovations and willing to invest in
extensive carbon reductions. In addition, the pilot targeted advanced
building remodelers, architects, designers, trade allies, and others involved
in renovation or restoration of residential buildings.

Definition of Pilot Program Participant: A participant is defined as a
unique electric account served under this program.

Targeted End-Uses:

e Lighting
e HVAC
e Hot Water

e Envelope

e End Use Behavior
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Delivery Mechanism: Project design details and assistance to the Deep
Energy Retrofit contractors performing the work the work was handled
through technical specialist contractor, program manager and
organizations under contract and/or utilizing DOE Building America
funds.

Significant Differences in Actual Program Design from Approved
Program Design: None.

How Achievement of the Pilot’s Stated Goal was Measured: The
overall goal of the Pilot was to attract participants into this “broader and
deeper” energy-savings initiative, knowing that prohibitive costs and
project complexities are barriers to deep energy retrofit participation.
Ultimately, achievement of this goal is measured by the pilot’s cost-
effectiveness. It was determined that this pilot is not cost-effective and
therefore is no longer being offered in 2012.

Docket/Exhibit where the Program is Discussed and Approved: The
pilot is discussed in detail in the Company's 2010-2012 Three-Year
Electric Energy Efficiency Plan, filed October 30, 2009. See NSTAR
Electric, D.P.U. 09-120, Exhibit NSTAR-1, pages 158-163 (bates
numbering 00164-00169). The program was approved by the Department
on January 28, 2010 in NSTAR FElectric, D.P.U. 09-120.

Table I1.A.10 provides information on the performance of Deep Energy Retrofit pilot. Because
of the nature of pilot programs, the table for this pilot program is incomplete with regard to
savings and benefits. The Company has provided all information that is available.



NSTAR Electric Company Page 39
2011 Energy Efficiency Annual Report

Table 11.A.10: Deep Energy Retrofit
Pl Preliminary Year-End Results Evaluated Results

Performance Category Units anned ‘ % Change from % Change from % Change
Value Value Value .
Planned Preliminary  from Planned
Total Program Costs $ 481,960 147,708 -69%
Participants unique accts n/a 2 n/a
Program Cost / Participant $ n/a 73,854 n/a
Savings & Benefits
Energy
Lifetime MWh n/a n/a n/a n/a n/a n/a
Annualized MWh n/a n/a n/a n/a n/a n/a
Average Measure Life yrs n/a n/a n/a n/a n/a n/a
Demand
Lifetime kW n/a n/a n/a n/a n/a n/a
Annualized
Summer kW n/a n/a n/a n/a n/a n/a
Winter kW n/a n/a n/a n/a n/a n/a
Average Measure Life yrs n/a n/a n/a n/a n/a n/a
NEB (Lifetime) $ n/aj n/a n/a n/a n/a n/a
TRC Benefits $ n/a n/a n/a
TRC Costs $ 481,960 147,708 -69%
Net Benefits $ n/a n/a n/a
BCR n/a n/a n/a n/a

Two Deep Energy Retrofit projects were completed in 2011. The total budget was 69 percent
less than planned and participation was also lower than planned due to overall costs associated
with this program, measure requirements, and the complexity of this type of project. These
results fall in line with the Company’s expectations for participation. Factors such as prohibitive
costs and project complexity were the overriding contributors to the low participation level.

The pilot continued in 2011 but, based on the results and recommendations from the evaluation,
the pilot was discontinued in 2012. However, the Company budgeted funds in 2012 to honor any
project commitments made in 2011. Based on lessons learned during the pilot, Program
Administrators are in the process of developing a builder’s guide. This guide will be a critical
component of the delivery of the 2013-2015 residential Deep Energy Retrofit measures and will
be available from the Mass Save website for homeowners, designers, and contractors to help
participants understand what is required to install Deep Energy Retrofit measures.

There was no EM&V study for this pilot in 2011.

b. Residential New Construction and Major Renovation — Major
Renovation Statewide Pilot

Description of Pilot/Specific Activities Intended to Study: The pilot
was implemented to capture lost opportunities and encourage energy
efficient additions and renovations to existing homes.

Why Implemented on Pilot Basis rather than as a Full Program: This
initiative was offered as a pilot in order for the Program Administrators to
study a new approach to achieving energy savings. The Program
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Administrators analyze the information gathered from the pilot to
determine market viability, cost-effectiveness, and, if applicable, adoption
rates. Following completion of the pilot, the Program Administrators
utilize these pilot results to determine the future of the pilot and whether it
will be adopted either as a stand alone program or as an additional
measure offering within an existing program.

Targeted Customers: This program targeted customers who want to
build an addition on their existing home.

Definition of Pilot Program Participant: A participant is defined as a
unique electric account served under this program.

Targeted End-Uses:

e Lighting
e HVAC
e Hot Water

e Envelope

Delivery Mechanism: The Program Administrators, along with the JMC,
included this pilot as an offering under the Massachusetts New Homes
with ENERGY STAR program. This pilot combines elements of the
Residential New Construction program (for the addition) and the Mass
Save program (for the existing portion) to provide a comprehensive
whole-house approach. Each home in the program had a HERS analysis
performed in order to better understand the existing structure.
Recommendations were provided to the homeowner for the existing
portion (under a Mass Save model) and also to increase the energy
efficiency of the new addition by the market-based rater in the program.

Significant Differences in Actual Program Design from Approved
Program Design: During the course of the year, the pilot began to focus
more extensively on contractors and expanded eligibility to include
additional types of additions and rehabs.

How Achievement of the Pilot’s Stated Goal was Measured: The
overall goal of the pilot was to attract participants into this “broader and
deeper” energy-savings initiative. Ultimately, achievement of this goal is
measured by the pilot’s cost-effectiveness.

Docket/Exhibit where the Program is Discussed and Approved: The
pilot is discussed in detail in the Company’s 2010-2012 Three-Year
Electric Energy Efficiency Plan, filed October 30, 2009. See NSTAR
Electric, D.P.U. 09-120, Exhibit NSTAR-1, pages 131-134 (bates
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numbering 00137-00140). The program was approved by the Department
on January 28, 2010 in NSTAR Electric, D.P.U. 09-120.

Table II.A.11 provides information on the performance of Residential New Construction and
Major Renovation — Major Renovation Statewide Pilot. Because of the nature of pilot programs,
the table for this pilot program is incomplete with regard to savings and benefits. The Company
has provided all information that is available.

Table I11.A.11: Residential New Construction & Major Renovation - Major Renovation statewide pilot

_ Planned Preliminary Year-End Results Evaluated Results
Performance Category Units % Change from % Change from % Change
Value Value Value .
Planned Preliminary  from Planned
Total Program Costs $ 130,416 51,526 -60%
Participants unique accts n/a 4 n/a
Program Cost / Participant $ n/a 12,882 n/a
Savings & Benefits
Energy
Lifetime MWh n/a n/a n/a n/a n/a n/a
Annualized MWh n/a n/a n/a n/a n/a n/a
Average Measure Life yrs n/a n/a n/a n/a n/a n/a
Demand
Lifetime kW n/a n/a n/a n/a n/a n/a
Annualized
Summer kW n/a n/a n/a n/a n/a n/a
Winter kW n/a n/a n/a n/a n/a n/a
Average Measure Life yrs n/a n/a n/a n/a n/a n/a
NEB (Lifetime) $ n/a n/a n/a n/a n/a n/a
Cost-Effectiveness
TRC Benefits $ n/a n/a n/a
TRC Costs $ 130,416 51,526 -60%
Net Benefits $ n/a n/a n/a
BCR n/a n/a n/a n/a

Because there were only a limited number of completed projects in 2011, the major renovations
pilot has been redesigned to be more contractor oriented, capture any size addition or partial gut
renovation, and use certified building analysts and building envelope professionals in addition to
home energy raters as verifiers for savings. With the intention to capture more than four
projects, the limited number of completed projects is the primary reason for the 60 percent
budget variance.

The redesign of the major renovations pilot was made in response to the Company’s experience
administering the pilot and preliminary findings from interviews conducted in October and
December 2010.

The EM&YV study included in the Company’s 2011 Annual Report that applies to this pilot is as
follows:

Study 11 - Memo: Major Renovations Pilot Evaluation
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As follow up to the preliminary report on non-participant interviews
issued in 2011, this memo briefly summarizes findings from interviews
with homeowners, architects and builders involved with projects
completed by the end of 2011. The memo focuses on satisfaction with the
Pilot and suggestions for how the Pilot could be improved or made more
user-friendly. In addition, it summarizes a discussion with a HERS rater
who worked with 5 of the 11 completed projects. The results of this study
did not impact the 2011 evaluated results. This study is discussed in more
detail in Section III, Study 11 and Appendix C Study 11.

The Major Renovations Pilot will be discontinued as a pilot in the new construction program for
the next three-year plan 2013-2015.

The Company decided a full evaluation of completed projects in 2011 was not necessary,
primarily due to the changes made in the program. The Company will instead continue to
monitor the projects that are currently in process to learn further how to integrate a model that
remains cost-effective for the Mass Save or HES program in the next three-year plan. PAs
anticipate offering deeper energy savings measures through the Mass Save program based upon
lessons learned from the major renovation pilot evaluation. However, significant research is
necessary to develop the trainings needed to build the contractor infrastructure to implement this
initiative successfully.

C. Residential New Construction - Multi-Family (4-8 story) Statewide
Pilot

Description of Pilot/Specific Activities Intended to Study: The pilot
was implemented to broaden participation and achieve deeper savings in
the multi-family new construction 4-8 story category through an incentive
design that encourages such action.

Why Implemented on Pilot Basis rather than as a Full Program: This
initiative was offered as a pilot in order for the Program Administrators to
study a new approach to achieving energy savings. The Program
Administrators analyze the information gathered from the pilot to
determine market viability, cost-effectiveness, and, if applicable, adoption
rates. Following completion of the pilot, the Program Administrators
utilize these pilot results to determine the future of the pilot and whether it
will be adopted either as a stand alone program or as an additional
measure offering within an existing program.

Targeted Customers: This pilot targeted 4-8 story multi-family new
construction projects.

Definition of Pilot Program Participant: Participants are defined as the
number of dwelling units served under this program.
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Targeted End-Uses:

e Lighting
e Hot Water
e HVAC

e Motors and Drives

e Envelope

Delivery Mechanism:  This pilot was delivered by the Program
Administrators and the statewide new construction program lead vender.

Significant Differences in Actual Program Design from Approved
Program Design: None.

How Achievement of the Pilot’s Stated Goal was Measured: The
overall goal of the pilot was to attract participants into this “broader and
deeper” energy-savings initiative. Ultimately, achievement of this goal is
measured by the pilot’s cost-effectiveness.

Docket/Exhibit where the Program is Discussed and Approved: The
pilot is discussed in detail in the Company’s 2010-2012 Three-Year
Electric Energy Efficiency Plan, filed October 30, 2009. See NSTAR
Electric, D.P.U. 09-120, Exhibit NSTAR-1, pages 196-201 (bates
numbering 00202-00207). The program was approved by the Department
on January 28, 2010 in NSTAR FElectric, D.P.U. 09-120.

Table I1.A.12 provides information on the performance of Residential New Construction - Multi-
Family (4-8 story) Statewide Pilot. Because of the nature of pilot programs, the table for this
pilot program is incomplete with regard to savings and benefits. The Company has provided all
information that is available.
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Performance Category

Total Program Costs
Participants
Program Cost / Participant
Savings & Benefits
Energy

Lifetime

Annualized

Average Measure Life
Demand

Lifetime

Annualized

Summer
Winter

Average Measure Life
NEB (Lifetime)
Cost-Effectiveness
TRC Benefits
TRC Costs
Net Benefits
BCR

Units

$
# of units

$

MWh
MWh
yIs

Planned
Value

286,490
n/a
n/a

286,490
n/a
n/a

Preliminary Year-End Results

Table 11.A.12: Residential New Construction Multi Family (4-8 story) statewide pilot
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% Change from

Value Planned

n/a n/a
n/a n/a
n/a n/a
n/a n/a
n/a n/a
n/a n/a
n/a n/a
n/a n/a

Value

157,429
27
369

157,429
n/a
n/a

Evaluated Results
% Change from % Change
Preliminary from Planned
-45%
n/a
n/a
n/a n/a
n/a n/a
n/a n/a
n/a n/a
n/a n/a
n/a n/a
n/a n/a
n/a n/a
n/a
-45%
n/a
n/a

The Four to Eight Story Multi-Family New Construction pilot was introduced in January of 2010 and
is set to expire at the end of 2012. The results of the pilot with regard to project and unit counts
were very positive in 2011, coming in slightly higher than projected. In addition, the cost per
dwelling unit was less than anticipated, which accounts for the 45 percent variance in program
costs. The Company will continue to evaluate the pilot in 2012 and has already seen an increase
in the number of participating projects.

The EM&V study included in the Company’s 2011 Annual Report that applies to this pilot is as

follows:

Study 12 - Massachusetts Residential New Construction Four to Eight Story Multifamily

Pilot Interview Findings

This study assessed the strengths and areas in need of improvement of the
three year pilot that was introduced to serve smaller, four to eight story
buildings that do not qualify for ENERGY STAR certification but are too
small for commercial programs. The report focused on the lessons learned
from the pilot about addressing the energy efficiency potential of the mid-
rise multi-family new construction market. The results of this study did
not impact the 2011 evaluated results. This study is discussed in more
detail in Section III, Study 12 and Appendix C Study 12.

The multi-family statewide pilot will be discontinued as a pilot in the new construction program
for the next three-year plan 2013-2015 and incorporated into a component of the new

construction program.
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The Company will continue to monitor the projects that are currently in process to learn further
how to best integrate a model that remains cost-effective for the new construction program in the
next three-year plan. PAs anticipate offering deeper energy savings from multi-family new
construction measures through the new construction program based upon lessons learned from
the multi-family pilot evaluation.

d. Residential New Construction Lighting Design — Statewide Pilot

Description of Pilot/Specific Activities Intended to Study: The
Program Administrators worked with lighting designers and build/design
teams to identify creative ways to approach energy savings through proper
lighting design on a portfolio level.

Why Implemented on Pilot Basis rather than as a Full Program: This
initiative was offered as a pilot in order for the Program Administrators to
study a new approach to achieving energy savings. The Program
Administrators analyze the information gathered from the pilot to
determine market viability, cost-effectiveness, and, if applicable, adoption
rates. Following completion of the pilot, the Program Administrators
utilize these pilot results to determine the future of the pilot and whether it
will be adopted either as a stand alone program or as an additional
measure offering within an existing program.

Targeted Customers: The target audience for this pilot included
homebuilders, contractors, architects/designers, trade allies, HERS raters,
homebuyers, realtors, developers, low-income and affordable housing
developers, and consumers in the market for new homes and or major
renovations.

Definition of Pilot Program Participant: A participant is defined as a
unique electric account served under this program.

Targeted End-Uses: Lighting and controls.

Delivery Mechanism: The Program Administrators, along with the JMC,
included this pilot as an offering under the Massachusetts New Homes
with ENERGY STAR program.

Significant Differences in Actual Program Design from Approved
Program Design: None.

How Achievement of the Pilot’s Stated Goal was Measured: The
overall goal of the pilot was to attract participants into this “broader and
deeper” energy-savings initiative. Ultimately, achievement of this goal is
measured by the pilot’s cost-effectiveness.
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Docket/Exhibit where the Program is Discussed and Approved: The
pilot is discussed in detail in the Company’s 2010-2012 Three-Year
Electric Energy Efficiency Plan, filed October 30, 2009. See NSTAR
Electric, D.P.U. 09-120, Exhibit NSTAR-1, page 130 (bates numbering
00136). The program was approved by the Department on January 28,
2010 in NSTAR Electric, D.P.U. 09-120.

Table II.A.13 provides information on the performance of Residential New Construction
Lighting Design Statewide Pilot. Because of the nature of pilot programs, the table for this pilot
program is incomplete with regard to savings and benefits. The Company has provided all
information that is available.

Table 11.A.13: Residential New Construction Lighting Design statewide pilot

_ Planned Preliminary Year-End Results Evaluated Results
Performance Category Units % Change from % Change from % Change
Value Value Value .
Planned Preliminary  from Planned
Expenses
Total Program Costs $ 10,000 14,487 45%
Participants unique accts n/a 5 n/a
Program Cost / Participant $ n/aj 2,897 n/a
Savings & Benefits
Energy
Lifetime MWh n/a n/a n/a n/a n/a n/a
Annualized MWh n/a n/a n/a n/a n/a n/a
Average Measure Life yrs n/a n/a n/a n/a n/a n/a
Demand
Lifetime kW n/aj n/a n/a n/a n/a n/a
Annualized
Summer kW n/a n/a n/a n/a n/a n/a
Winter kW n/a n/a n/a n/a n/a n/a
Average Measure Life yrs n/a n/a n/a n/a n/a n/a
NEB (Lifetime) $ n/a n/a n/a n/a n/a n/a
TRC Benefits $ n/a n/a n/a
TRC Costs $ 10,000 14,487 45%
Net Benefits $ n/a n/a n/a
BCR n/a n/a n/a n/a

The Company exceeded its overall budget slightly because a greater number of projects were
completed than anticipated in 2011. The five projects in the lighting design pilot resulted in new
lighting technology being installed through the new construction program. The pilot continues to
refine the lighting data tracking system and its baseline home reference standards. In 2011,
homes in the pilot installed higher efficacy lamps and a higher percentage of controls than earlier
participants. Although the sample size is very small, initial results have shown a significant
increase in savings against the baseline home, and the Company has seen electric controls
become a larger portion of the home’s total estimated lighting savings. Despite the increase in
participation and enrolled projects, the PAs need more data and will continue to monitor and
evaluate existing projects through the end of 2012.

The Company intends to continue evaluating the data from the pilot during the 2012 program
year, and currently plans to include qualified cost effective light-emitting diodes (“LEDs”) and
controls into its standard new construction program in the next three-year plan for 2013-2015.
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There is no EM&V study associated with this pilot.

e. Community-Based Pilots

Description of Pilot/Specific Activities Intended to Study: The term
“Community-Based Pilots” encompassed a number of unique partnerships
in 2011 between the Program Administrators and local communities
designed to harness the power of community-based outreach to achieve
broader participation in the Commonwealth’s energy efficiency programs.
NSTAR participated in a number of community initiatives in its service
territory in 2011 including those in New Bedford, Brookline, Cambridge,
Dartmouth, Lincoln, Needham, Newton, and Winchester. The Company
also participated in a community based partnership in New Bedford and
community mobilization initiatives in Chinatown and Chelsea.

Why Implemented on Pilot Basis rather than as a Full Program: The
community-based initiatives were offered as pilots to assess the
effectiveness of each partnership and determine their potential for
replication.

Targeted Customers: The Program Administrators and interested
stakeholders selected communities with the greatest opportunities for
success, based on an assessment of the proposal submitted. Targeted
customers varied by pilot, but in general included residential customers
with incomes between 60 and 120 percent of median household income in
their community.

Definition of Pilot Program Participant: Participants in this pilot are
counted as participants in other programs such as Mass Save.

Targeted End-Uses: The end-uses targeted by the community based
pilots included the same end-uses addressed under the Company’s existing
audit and weatherization programs.

Delivery Mechanism:  Program outreach was conducted by local
community groups. Measures were installed through the Company’s
existing lead vendors.

Significant Differences in Actual Program Design from Approved
Program Design: None.

How Achievement of the Pilot’s Stated Goal was Measured: A multi-
year evaluation of community based pilots was conducted by Opinion
Dynamics Corporation to assess the effectiveness of these pilots and
determine their potential for replication. This process evaluation is
included with this Annual Report as Appendix C, Study 30.
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Docket/Exhibit where the Program is Discussed and Approved: The
pilot is discussed in detail in the Company’s 2010-2012 Three-Year
Electric Energy Efficiency Plan, filed October 30, 2009. See NSTAR
Electric, D.P.U. 09-120, Exhibit NSTAR-1, pages 115-118 (bates
numbering 00121-00124). The program was approved by the Department
on January 28, 2010 in NSTAR Electric, D.P.U. 09-120.

Table II.A.14 provides information on the performance of the Community Based pilot. Because
of the nature of pilot programs, the table for this pilot program is incomplete with regard to
savings and benefits. The Company has provided all information that is available.

Table 11.A.14: Community Based Pilot

. Planned Preliminary Year-End Results Evaluated Results
Performance Category Units % Change from % Change from % Change
Value Value Value .o
Planned Preliminary  from Planned
Expenses
Total Program Costs $ 402,621 233,351 -42%
Participants see MassSave n/aj n/a n/a
Program Cost / Participant $ n/a n/a n/a
Energy
Lifetime MWh n/aj n/a n/a n/a n/a n/a
Annualized MWh n/a n/a n/a n/a n/a n/a
Average Measure Life yIs n/aj n/a n/a n/a n/a n/a
Demand
Lifetime kW n/a n/a n/a n/a n/a n/a
Annualized
Summer kW n/a n/a n/a n/a n/a n/a
Winter kW n/a n/a n/a n/a n/a n/a
Average Measure Life yIs n/a n/a n/a n/a n/a n/a
NEB (Lifetime) $ n/a n/a n/a n/a n/a n/a
TRC Benefits $ n/a n/a n/a
TRC Costs $ 402,621 233,351 -42%
Net Benefits $ n/a n/a n/a
BCR n/a n/a n/a n/a

The reasons for the significant variance between planned and actual total program costs and TRC
costs were: 1) delays in setting up the customer intake process for some initiatives, 2) several of
the community outreach initiatives did not start until late 2011, and 3) one partner community
dropped out of the program due to lack of support from volunteers. Each of these events led to
lower expenditures in 2011 than was initially projected.

As stated above, NSTAR Electric Company participated in a number of community initiatives in
its service territory in 2011 including those in New Bedford, Brookline, Cambridge, Dartmouth,
Lincoln, Needham, Newton, and Winchester. The Company also participated in community
mobilization initiatives in Chinatown and Chelsea. Community organizations conducted
outreach activities to increase participation levels in the Mass Save 1-4 family and multi-family
programs. In addition to helping residents save money and energy, the Chinatown and Chelsea
initiatives sought to provide employment opportunities and career pathways for community
residents who are trained and qualified to perform residential weatherization work.



NSTAR Electric Company Page 49
2011 Energy Efficiency Annual Report

Summary results of this pilot were not complete in time for this report due to the number of
community initiatives being carried over into the 2012 program year. However, initial results
indicate that participation levels will vary significantly based on location (urban or suburban),
age and type of housing stock, consumer demographics, and overall level of the community’s
engagement. Initial results also indicate pre-weatherization barriers are more prevalent in urban
environments, especially in inner-city housing stock thus creating additional challenges for
implementing weatherization upgrades.

While the overall results and successes of these outreach activities varied, it has become evident
that community engagement is an important component to enhancing the Company’s ability to
achieve greater program participation (e.g., Home Energy Services) and energy savings. The
Company also recognizes there is no “one size that fits all” community engagement model.
However, despite differences in size and scope the Company remains committed to working with
various community organizations and partners for the remainder of this pilot in 2012 and
beyond. As of this writing, the Company does not expect this pilot to become a stand alone
program in the 2013-2015 Three-Year Plan but rather anticipates community based outreach
initiatives to become an extension of its overall program level marketing and outreach strategies.

The EM&V study included in the Company’s 2011 Annual Report that applies to this pilot is as
follows:

Study 30 — Community-Based Partnerships 2011 Evaluation Final Report

The evaluation of community-based partnerships was intended to assess
the effectiveness of such partnerships and determine the potential for
replication and/or full-scale implementation of this type of pilot. The
report builds upon an interim report issued in 2011 and presents the
findings of the evaluation research conducted to date. This evaluation had
no impact on the evaluated results. The study is discussed in more detail
in Section III, Study 30 and Appendix C Study 30.

B. Low-Income Sector Programs
1. Summary

During 2011 the Company implemented the following low-income programs: °
e Low-Income Residential New Construction
e Low-Income 1-4 Family Retrofit

e Low-Income Multi-Family Retrofit

The Company did not offer any pilot programs in the low-income sector during 2011.
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Tables II.B.1 through I1.B.3 provide summary information on the performance of the
low-income programs at the sector, end use, and program levels, respectively.

Section II.B.2 provides detailed information on the performance of each low-income
program.

Table 11.B.1: Low-Income Sector Summary

Planned Preliminary Year-End Results Evaluated Results
Performance Category | Units % Change from % Change from % Change
Value Value Value .o
Planned Preliminary from Planned
Expenses
Total Program Costs $ 12,980,072 11,565,948 -11%
Performance Incentive $ 826,025 884,107 7%
Energy
Lifetime MWh 112,267 97,595 -13% 114,476 17% 2%
Annualized MWh 11,366 9,214 -19% 9,478 3% -17%
Demand
Lifetime kW 12,533 10,710 -15% 8,957 -16% -29%
Annualized
Summer kW 949 812 -14% 878 8% 7%
Winter kW 1,761 1,673 -5% 1,710 2% -3%
NEB (Lifetime) $ 19,989,883 21,082,326 5%| 16,226,317 -23% -19%
Cost-Effectiveness
TRC Benefits $ 33,442,442 29,511,997 -12%
TRC Costs $ 13,806,097 13,048,065 -5%
Net Benefits $ 19,636,345 16,463,932 -16%
BCR n/a 2.42 2.26 -7%

As shown in Table II.B.1 above, a variance exists at the low-income sector level for
evaluated lifetime energy demand. The reason the lifetime energy demand is
significantly lower than planned is primarily driven by the Low-Income Single-Family
program, which saw a pre-evaluated decline of 24 percent in lifetime energy demand.
However the new demand factors in the demand impact model also decreased the
evaluated results further for each low-income program. For further information, please
refer to Appendix C, Study 9. There were no other significant variances for the low-
income sector level totals.

A more detailed program-level discussion can be found in Section I1.B.2.
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Table 11.B.2: Low-Income Sector Summary of End Uses

Units Preliminary Evaluated % Char?ge from
End Uses (lifetime) Year-End Results Preliminary to
Results Evaluated

Energy MWh 54,407 78,647 45%
Demand kW 5,255 4,851 -8%
NEB $ 942,534 922,554 -2%
Energy MWh 3,154 10,109 221%
Demand kW 663 987 49%
NEB $ 9,611,739 10,267,905 7%
Energy MWh 5,450 987 -82%
Demand kW 525 113 -79%
NEB $ 9,075,995 3,681,896 -59%
Energy MWh 34,418 24,709 -28%
Demand kW 4,264 3,006 -30%
NEB $ 1,268,676 1,218,518 -4%
Energy MWh 167 23 -86%
Demand kW 3 0 -89%
NEB $ 183,381 135,443 -26%
Energy MWh 97,595 114,476 17%
Demand kW 10,710 8,957 -16%
NEB $ 21,082,326 16,226,317 -23%
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Table 11.B.3: Low-Income Program Summar

_ Planned Evaluated Results
Sector Units value Value % Change from
Planned

Low-Income Residential New Construction

TRC Benefits $ 1,421,355 4,008,443 182%
TRC Costs $ 860,970 1,439,578 67%
Net Benefits $ 560,385 2,568,866 358%
BCR n/a 1.65 2.78 69%
TRC Benefits $ 20,367,623 14,780,004 -27%
TRC Costs $ 5,968,949 5,141,708 -14%
Net Benefits $ 14,398,674 9,638,296 -33%
BCR n/a 341 2.87 -16%
TRC Benefits $ 11,653,464 10,723,549 -8%
TRC Costs $ 6,458,864 6,181,801 -4%
Net Benefits $ 5,194,600 4,541,749 -13%
BCR n/a 1.80 1.73 -4%

Hard-to-Measure Initiatives

TRC Costs 517,314 284,978 -45%

TOTAL

TRC Benefits $ 33,442,442 29,511,997 -12%
TRC Costs $ 13,806,097 13,048,065 -5%
Net Benefits $ 19,636,345 16,463,932 -16%
BCR n/a 2.42 2.26 -7%

The variances in Table II.B.2 are categorized by end use. It is difficult to isolate the reason for
the change by end use because end uses stretch across many different programs that have various
delivery methods, savings, NTG factors, NEBs, and costs. Therefore, these variances are
explained in the context of program variances discussed below. The variances in Table 11.B.3
are by program and are also discussed in detail below.

Low-Income Sector Performance Highlights

During 2011, the PAs continued to leverage all applicable revenue streams available and built on
the current Department of Housing and Community Development low-income energy efficiency
program to deepen efficiency penetration consistent with a comprehensive, whole house/building
approach. The program was able to leverage American Recovery and Reinvestment Act
(“ARRA”) funds slated for Public Housing Authority heating system replacements by providing
minimal co-payments toward upgrades. This allowed PAs to not only achieve significant
savings at a lower cost, but also enabled ARRA funding to stretch further with the replacement



NSTAR Electric Company Page 53
2011 Energy Efficiency Annual Report

of more units. Some of the PAs were close to their goal in terms of therm/kWh savings as well
as spending. However, some PAs were notably under in production and spending as a result of
the extensive use of available ARRA funding instead of PA funds. Additionally, spending was
affected by the composition of customers in each PA’s service area, particularly the proportion
of low-income customers in the territory.

2. Low-Income Programs

a. Low-Income New Construction

Purpose/Goal: The purpose of the Low-Income New Construction
program was to encourage the construction of energy-efficient homes, and
drive the market to one in which new homes are moving towards near-zero
energy.

Targeted Customers: The target market for this program included
homebuilders, contractors, architects/designers, trade allies, HERS raters,
homebuyers, realtors, developers, low-income and affordable housing
developers, code officials, and consumers in the market for new homes
and/or major renovations.

Definition of Program Participant: A participant is defined as a unique
electric account served under this program. For the low-income new
construction the account represents a newly constructed dwelling unit.

Targeted End-Uses:

e Lighting
e HVAC
e Refrigeration
e Hot Water
e Envelope
Delivery Mechanism: The program is administered by each Program

Administrator in its service territory and coordinated regionally through
the JMC.

Significant Differences in Actual Program Design from Approved
Program Design: None.

Docket/Exhibit where the Program is Discussed and Approved: The
program is discussed in detail in the Company’s 2010-2012 Three-Year
Electric Energy Efficiency Plan, filed October 30, 2009. See NSTAR
Electric, D.P.U. 09-120, Exhibit NSTAR-1, pages 202-208 (bates
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numbering 00208-00214). The program was approved by the Department
on January 28, 2010 in NSTAR Electric, D.P.U. 09-120.

Table I1.B.4 provides information on the performance of the Low-Income New Construction
program.

Table 11.B.4: Low-Income Residential New Construction

Planned Preliminary Year-End Results Evaluated Results
Performance Category Units v % Change from % Change from % Change
alue Value Value .o
Planned Preliminary from Planned
Expenses
Total Program Costs $ 841,737 703,108 -16%
Performance Incentive $ 19,233 138,461 620%
Participants unique accts 816 464 -43%
Program Cost / Participant $ 1,032 1,515 47%
Savings & Benefits
Energy
Lifetime MWh 5,508 4,962 -10% 3,315 -33% -40%
Annualized MWh 364 285 -22% 190 -33% -48%
Average Measure Life yrs 15.1 17.4 15% 17.4 0% 15%
Demand
Lifetime kW 1,243 1,239 0% 1,050 -15% -16%
Annualized
Summer kW 63 58 -7% 48 -17% -23%
Winter kW 57 56 -2% 40 -29% -31%
Average Measure Life yrs 19.8 21.2 21.8
NEB (Lifetime) $ 680,952 769,460 13%] 3,514,658 357% 416%
Cost-Effectiveness
TRC Benefits $ 1,421,355 4,008,443 182%
TRC Costs $ 860,970 1,439,578 67%
Net Benefits $ 560,385 2,568,866 358%
BCR n/a 1.65 2.78 69%

In the case of the Low-Income Residential New Construction program, there are significant
variances in both the preliminary year-end results and the evaluated results.

Due to the new construction market being slower than expected, fewer homes
were built and the program had a 43 percent decline in participation in 2011.
Despite this decline, there were higher tier and higher savings units certified as
ENERGY STAR Homes than anticipated. This can be seen in the preliminary
and lifetime savings as the deeper measures installed in the program have longer
lifetime and higher energy savings than planned. However, the evaluated results
show a decline in lifetime and annual savings due to the Massachusetts Mini
Baseline Study of Homes Built at the End of the 2006 IECC Cycle. This
evaluation studied average homes being built in Massachusetts and looked at
average installation of several efficient electric measures that were being installed
in a baseline home. The results of this study caused an increase to the free
ridership to dishwashers, refrigerators, and lighting units that caused a decrease in
lifetime and annual savings. For further information, please refer to Appendix C,
Study 3. There was also a decrease to the summer and winter evaluated demand
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factors which was a result of the new demand impact model. For further
information, please refer to Appendix C, Study 9.

The total resource costs increased by 67 percent due to a change in the incentive
delivery method for this program. Low-income customers participating in the
low-income program receive 100 percent of the incentives paid through the low-
income program. Because builders receiving an incentive through this program
are not low-income customers, low-income new construction builders were asked
to pay a portion of the total cost for this program. This program design mirrors
the existing structure of incentives offered to builders in the residential new
construction program.

Significant NEI benefits associated with the installation of new home measures
were included in the evaluated results increasing benefits by 416 percent from
planned to evaluated data. These benefits were not previously included in this
low-income program. For further information, please refer to the NEI study filed
in NSTAR Electric, D.P.U. 11-106 and Appendix C, Study 28. Because of the
overall increases to non-energy benefits along with only slightly higher costs,
TRC benefits for the low-income new construction program increased
significantly. This increase in TRC benefits caused the net benefits and BCR to
increase significantly over planned values.

The Company’s methodology allocated performance incentives achieved at the
sector level to individual programs based on benefits and net benefits. Any
variance in actual performance incentive allocations is directly linked to variances
in evaluated benefits and net benefits in individual programs within a sector.
These variances are not attributable to a change in performance incentive
allocation methodology. In order to explain program performance incentive
variance, please refer to the explanation of benefits and net benefits variances
above.

The EM&YV studies included in the Company’s 2011 Annual Report that apply to this program
are as follows:

Study 1 - Massachusetts Residential New Construction Home Buyer
Survey

This study examined what buyers look for in a new home,
awareness of ENERGY STAR homes, the role of ENERGY STAR
certification in new home shopping, perceptions of ENERGY
STAR homes, and reactions to recent changes in the program. The
study also provides updates of similar surveys conducted in 2002,
2003, 2004, and 2006. The results of this study did not impact the
2011 evaluated results. This study is discussed in more detail in
Section III, Study 1 and Appendix C Study 1.
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Study 2 - Massachusetts Residential New Construction Focus Groups with
Participant Builders

This study assessed participating builders’ experience with the
Program and their reactions to changes made in 2011 and changes
which may be forthcoming in 2012. The results of this study did
not impact the 2011 evaluated results. This study is discussed in
more detail in Section III, Study 2 and Appendix C Study 2.

Study 3 - Massachusetts Mini Baseline Study of Homes Built at the End of
the 2006 IECC Cycle

This study was conducted in partnership with DOER to assess
compliance with basic building code prescriptive path
requirements at the end of the 2006 International Energy
Conservation Code (IECC) code cycle, provide a preliminary
assessment of how current new single-family residential building
characteristics compare to current User Defined Reference Home
(UDRH) inputs, and conduct audits of energy efficient lighting and
appliances within the homes. The study also compared building
practices, equipment efficiencies, and other characteristics in
custom versus spec built homes. Results from this study reduced
the electric savings based on the penetration rates of high
efficiency lighting and appliances. This study is discussed in more
detail in Section III, Study 3 and Appendix C Study 3.

Study 9 - Demand Impact Model User Manual

The Demand Impact Model User Manual was updated to reflect
new load shape data, per-unit measure energy savings, and ISO-
NE definitions of peak periods. The results of this study were
applied to 2011 study results with the overall effect varying by PA.
The Company saw a net decrease in program savings for the 2011
evaluated results. This study is discussed in more detail in Section
II1, Study 9 and Appendix C Study 9.

The program’s performance and the results of the impact evaluations described above
will be used to adjust the planning estimates for the program in the next three-year plan
for 2013-2015. Changes to this program are not currently expected to result in a mid-
term modification for the remainder of the current three-year plan. A mid-term
modification was submitted for this program in the Company’s 2012 Mid-Term
Modification filed with the Department on October 28, 2011 in NSTAR Electric, D.P.U.
11-106.

The Low-Income New Construction program is cost effective with a BCR of 3.16.
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b. Low-Income 1-4 Family Retrofit

Purpose/Goal: The purpose of the Low-Income 1-4 Family Retrofit
program was to increase energy efficiency and reduce the energy cost
burden for income-eligible customers through the installation of electric
energy efficiency measures to achieve deeper and broader energy savings
consistent with a comprehensive, whole house approach.

Targeted Customers: This program targeted residential customers living
in one- to four-unit dwellings who are at or below 60 percent of the state
median income level and who are qualified to receive fuel assistance
and/or utility discount rate(s). For two- to four- unit dwellings, 50 percent
of the occupants must qualify as low-income.

Definition of Program Participant: A participant is defined as a unique
electric account served under this program. The unique account is tied to
the low-income audit.

Targeted End-Uses:

e Lighting

e Heating and Ventilation
e Refrigeration

e Hot Water

e Envelope

Delivery Mechanism: PAs used a lead vendor and/or worked closely
with their respective Community Action Program (“CAP”’) agencies on all
aspects of the program design and implementation. All PAs worked in
conjunction with the Low Income Energy Affordability Network
(“LEAN”). The lead vendor/CAP agencies were responsible for providing
coordination of energy efficiency services to the customers, working with
installation contractors to ensure that the proper initiative guidelines were
enforced, ensuring that the customers met the eligibility requirements for
program participation, and providing the lead vendor/CAP and/or PA with
the required documentation of all work performed.

Significant Differences in Actual Program Design from Approved
Program Design: None.

Docket/Exhibit where the Program is Discussed and Approved: The
program is discussed in detail in the Company’s 2010-2012 Three-Year
Electric Energy Efficiency Plan, filed October 30, 2009. See NSTAR
Electric, D.P.U. 09-120, Exhibit NSTAR-1, pages 209-216 (bates
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numbering 00215-00222). The program was approved by the Department
on January 28, 2010 in NSTAR Electric, D.P.U. 09-120.

Table I1.B.5 provides information on the performance of the Low-Income 1 to 4 Family Retrofit

program.

Table 11.B.5: Low-Income 1 to 4 Family Retrofit

. Planned Preliminary Year-End Results Evaluated Results
Performance Category Units % Change from % Change from % Change
Value Value Value .=
Planned Preliminary from Planned
Expenses
Total Program Costs $ 5,455,643 4,650,971 -15%
Performance Incentive $ 513,306 490,737 -4%
Participants audits + fridge 2,200 2,662 21%
Program Cost / Participant $ 2,480 1,747 -30%
Savings & Benefits
Energy
Lifetime MWh 57,658 45,734 21% 38,162 -17% -34%
Annualized MWh 3,725 3,475 -7% 2,926 -16% 21%
Average Measure Life yrs 15.5 13.2 -15% 13.0 -1% -16%
Demand
Lifetime kW 7,322 5,562 -24% 4,694 -16% -36%
Annualized
Summer kW 450 394 -13% 368 -7% -18%
Winter kW 690 717 4% 431 -40% -38%
Average Measure Life yrs 16.3 14.1 12.8
NEB (Lifetime) $ 13,496,154 14,534,023 8%] 10,013,660 -31% -26%
Cost-Effectiveness
TRC Benefits $ 20,367,623 14,780,004 27%
TRC Costs $ 5,968,949 5,141,708 -14%
Net Benefits $ 14,398,674 9,638,296 -33%
BCR n/a 3.41 2.87 -16%

In the case of the Low-Income 1 to 4 Family Retrofit program, there was significant variance in
many of the preliminary year-end results and evaluated results, as well as several impact studies
conducted that affected this program.

Participation increased by 21 percent, however approximately 30 percent fewer
refrigerators and heating systems were replaced through the low-income single
family program. This led to a decline of 21 percent of lifetime savings and a 24
percent decline in lifetime energy demand savings for preliminary data. In the
evaluated data The Low Income Single Family Program Impact Evaluation also
lowered savings from heating systems and refrigerators for NSTAR electric which
continued to decrease savings for lifetime and annual savings, as well as lifetime
energy demand. For further information, please refer to Appendix C, Study 17.
The program’s winter demand savings were also impacted by the new demand
impacts which decreased winter savings by 38 percent over planned values and 40
percent lower than preliminary values.

Finally, planned NEI benefits and evaluated benefits from the NEI study
associated with the installation of single family low-income measures were
refined and this had a net reduction to benefits from planned values. For further
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information, please refer to Appendix C, Study 28. The reductions to energy
savings measures, and non-energy benefits, caused the TRC benefits for the single
family low-income program to decrease. Therefore this reduction in TRC benefits
decreased both net benefits and the BCR lower than planned values.

The EM&V studies included in the Company’s 2011 Annual Report that apply to this program
are as follows:

Study 9 - Demand Impact Model User Manual

The Demand Impact Model User Manual was updated to reflect new load
shape data, per-unit measure energy savings, and ISO-NE definitions of peak
periods. The results of this study were applied to 2011 study results with the
overall effect varying by PA. The Company saw a net decrease in program
savings for the 2011 evaluated results. This study is discussed in more detail
in Section III, Study 9 and Appendix C Study 9.

Study 16 - Massachusetts 2011 Low-Income Program Process Evaluation

This study assessed program processes with a particular focus on identifying
similarities and differences in the perspectives and assumptions of program
staff, implementation staff, and customers regarding program goals, design
and implementation across the PAs. The study produced recommended
improvements for process-related issues, identified areas where the program
changed in 2011, and followed up on topics initially researched in 2010. This
evaluation has no impact on 2011 evaluated results. This study is discussed in
more detail in Section I1I, Study 16 and Appendix C Study 16.

Study 17 — Low Income Single Family Program Impact Evaluation

This impact evaluation quantified the gross per-unit savings generated by each
low-income measure. The results of this study were applied to 2011 program
results and were determined by utilizing both billing and engineering
analyses. The impact of this study varied for each PA based on planning
assumptions and measure mix. The 2011 evaluated results had a net decrease
for the Company due to this study. This study is discussed in more detail in
Section III, Study 17 and Appendix C Study 17.

Study 28 - Additional Non-Energy Impacts for Low Income Programs

This additional research clarified and expanded the research performed in the
Residential and Low-Income Non-Energy Impacts Evaluation (filed in D.P.U
11 -106). Values were updated for certain additional Non-Energy Impacts.
Savings were not impacted by this research; however, there was a net decrease
to benefits for the Company from planned benefits. The additional research is
discussed in more detail in Section III, Study 28 and Appendix C Study 28.
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The program’s performance and the results of the impact evaluations described above
will be used to adjust the planning estimates for the program in the next three-year plan
for 2013-2015. Changes to this program are not currently expected to result in a mid-
term modification for the remainder of the current three-year plan.

The Low-Income Single Family program is cost effective with a BCR of 2.86.

C. Low-Income Multi-Family Retrofit

Purpose/Goal: The purpose of the Low-Income Multi-Family Retrofit
program was to deliver energy efficient products and services directly to
income-eligible residential customers living in multi-family facilities with
five or more dwelling units.

Targeted Customers: The program targeted public housing authorities,
non-profit housing developers, landlords, property managers, and
residential customers at, or below, 60 percent of median income living in
multi-family properties consisting of five or more units.

Definition of Program Participant: A participant is considered a unique
electric account number served in a facility with five or more units.

Targeted End-Uses:

e Lighting

e Heating and Ventilation
e Refrigeration

e Hot Water

e Envelope

Delivery Mechanism: PAs used a lead vendor and/or worked closely
with their respective CAP Agencies on all aspects of the program design
and implementation. All PAs worked in conjunction with LEAN as well
as the Multi-Family Advisory Committee comprised of LEAN,
Community Development Corporations, Public Housing Authorities and
other nonprofit owners of low-income non-institutional multi-family
housing. The Multi-Family Advisory Committee was tasked with
prioritizing low-income multi-family projects for each PA, using
benchmarking software called WegoWise. The lead vendor/CAP agencies
were responsible for providing coordination of energy efficiency services
to the customers, working with installation contractors to ensure that the
proper initiative guidelines were enforced, ensuring that the customers met
the eligibility requirements for program participation as well as providing
the lead vendor/CAP and/or PA with the required documentation of all
work performed.
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Significant Differences in Actual Program Design from Approved
Program Design: None.

Docket/Exhibit where the Program is Discussed and Approved: The
program is discussed in detail in the Company’s 2010-2012 Three-Year
Electric Energy Efficiency Plan, filed October 30, 2009. See NSTAR

Electric,

D.P.U. 09-120, Exhibit NSTAR-I,

pages 217-230 (bates

numbering 00223-00236). The program was approved by the Department
on January 28, 2010 in NSTAR FElectric, D.P.U. 09-120.

Table I1.B.6 provides information on the performance of the Low-Income Multi-Family Retrofit

program.

Table 11.B.6: Low-Income MultiFamily Retrofit

Preliminary Year-End Results

Performance Category

Total Program Costs
Performance Incentive
Participants
Program Cost / Participant
Savings & Benefits
Energy

Lifetime

Annualized

Average Measure Life
Demand

Lifetime

Annualized

Summer
Winter

Average Measure Life
NEB (Lifetime)
Cost-Effectiveness
TRC Benefits
TRC Costs
Net Benefits
BCR

Units

$

audits + fridge

$

MWh
MWh

kW

kW

kW
yrs

@H PH LA

=]
=
o

Planned
Value

Evaluated Results

Value

% Change from

Planned

Value

6,165,378 5,926,891
293,486 254,910
3,980 5,236
1,549 1,132
49,101 46,898 -4% 72,999
7277 5,454 -25% 6,362

6.7 8.6 27% 11.5

3,968 3,908 2% 3213
436 360 -17% 462

1,014 899 11% 1,240

9.1 10.9 6.9
5,812,777 5,778,843 -1%| 2,697,998
11,653,464 10,723,549
6,458,864 6,181,801
5,194,600 4,541,749
1.80 1.73

% Change from
Preliminary

Expenses

56%
17%
33%
-18%

29%
38%

-53%

% Change
from Planned

-4%
-13%
32%
-27%

49%
-13%
70%

-19%

6%
22%

-54%

-8%
-4%
-13%
-4%

In the case of the Low-Income Multi-Family program, there was significant variance in many of
the preliminary year-end results and evaluated results, as well as several impact studies
conducted that affected this program.

Participation increased by 32 percent over planned, however the program was
planned aggressively with a one to one ratio of audits to refrigerators and the
Company actually installed approximately 40 percent fewer refrigerators than
planned. This led to a decline of 25 percent of annual savings. At the same time,
the program installed 210 more electric weatherization jobs than planed, and
which has a long measure life, thus increasing the total measure life of the
Similar to the Residential Multi-Family Low-Income
program, the Company separated common area lighting fixtures into a separate

program by 27 percent.
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category to more accurately reflect the lighting measures individual costs and
savings. The program’s winter demand savings were also impacted by the new
demand impacts which increased winter savings from the lighting measures by 22
percent over planned values and 40 percent higher than preliminary values.

Finally, planned NEI benefits and evaluated benefits from the NEI study
associated with the installation of multi-family low-income measures were refined
and this had a net reduction to benefits from planned values. For further
information, please refer to Appendix C, Study 28.

The EM&YV studies included in the Company’s 2011 Annual Report that apply to this program
are as follows:

Study 5 - Massachusetts Multifamily Market Characterization and Potential
Study

The primary objective of this market characterization study was to assess the
potential energy efficiency savings available in multi-family buildings within
Massachusetts. The results of this study did not impact the 2011 evaluated
results but is being used to inform ongoing planning and program design.
This study is discussed in more detail in Section III, Study 5 and Appendix C
Study 5.

Study 9 - Demand Impact Model User Manual

The Demand Impact Model User Manual was updated to reflect new load
shape data, per-unit measure energy savings, and ISO-NE definitions of peak
periods. The results of this study were applied to 2011 study results with the
overall effect varying by PA. The Company saw a net increase/decrease in
program savings for the 2011 evaluated results. This study is discussed in
more detail in Section III, Study 9 and Appendix C Study 9.

Study 16 - Massachusetts 2011 Low Income Program Process Evaluation

This study assessed program processes with a particular focus on identifying
similarities and differences in the perspectives and assumptions of program
staff, implementation staff, and customers regarding program goals, design
and implementation across the PAs. The study produced recommended
improvements for process-related issues, identified areas where the program
changed in 2011, and followed up on topics initially researched in 2010. This
evaluation has no impact on 2011 evaluated results. This study is discussed in
more detail in Section I1I, Study 16 and Appendix C Study 16.

Study 28 - Additional Non-Energy Impacts for Low Income Programs

This additional research clarified and expanded the research performed in the
Residential and Low-Income Non-Energy Impacts Evaluation (filed in D.P.U
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11-106). Values were updated for certain additional Non-Energy Impacts.
Savings were not impacted by this research; however, there was a net
increase/decrease to benefits for the Company. The additional research is
discussed in more detail in Section III, Study 28 and Appendix C Study 28.

The program’s performance and the results of the impact evaluations described above will be
used to adjust the planning estimates for the program in the next three-year plan for 2013-2015.
Changes to this program are not currently expected to result in a mid-term modification for the
remainder of the current three-year plan.

The Low-Income Multi-Family Retrofit program is cost effective with a BCR of 1.72.

C. Commercial and Industrial Sector Programs
1. Summary

During 2011 the Company implemented the following Commercial and Industrial
(“C&I”) programs and pilots:

C&I Programs

e C&I New Construction and Major Renovation
e (&l Large Retrofit
e C&I Small Retrofit

C&I Pilots
e Community Based Pilots

Tables II.C.1 through I1.C.3 provide summary information on the performance of
the C&I programs at the sector, end use, and program levels, respectively.

Sections II.C.2 and II.C.3 provide detailed information on the performance of
each C&I program and pilot program, respectively.
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Table I11.C.1: C&I Sector Summary
Preliminary Year-End Results Evaluated Results
. Planned
Performance Category | Units val % Change from % Change from % Change
alue Value Value .=
Planned Preliminary from Planned
Expenses
Total Program Costs $ 118,988,483 63,930,019 -46%
Performance Incentive $ 6,528,207 5,788,074 -11%
Energy
Lifetime MWh 4,122,169 3,855,514 -6% 4,479,079 16% 9%
Annualized MWh 306,819 237,712 -23% 271,696 14% -11%
Demand
Lifetime kW 652,040 559,456 -14% 505,397 -10% -22%
Annualized
Summer kW 48,476 35,649 -26% 31,852 -11% -34%
Winter kW 21,791 21,773 0% 20,907 -4% -4%
NEB (Lifetime) $ (3,169,813) (84,596,282) 2569%]| (105,299,032) 24% 3222%

Cost-Effectiveness

TRC Benefits $ 535,343,363 429,565,338 -20%
TRC Costs $ 194,059,457 104,620,720 -46%
Net Benefits $ 341,283,906 324,944,617 -5%
BCR n/a 2.76 4.11 49%

As shown in Table II.C.1 above, significant® variances exist at the C&I sector level in the NEBs
category. The reasons for the variance are:

e For the New Construction and Major Renovation program, changes in NEBs
values are largely the result of decreases in lighting O&M and HVAC fossil fuel
savings associated with lower energy savings.

e For the Large Retrofit program, changes in NEBs values are principally the result
of increased fossil fuel use and O&M requirements associated with a very large
CHP project.

e For the Small Retrofit program, changes in NEBs values are largely the result of
decreased lighting heating penalties and O&M savings associated with lower
energy savings and changes in the measure mix.

Variances in expenses, savings & budgets, and cost-effectiveness are mostly due to the
following:

e The C&I New Construction & Major Renovation program is still struggling from
a sluggish economy as is reflected by lower participation rates and new building
construction in the state. Planning estimates reflect a more robust construction
market than actually exists, and as a consequence some of the products which
were anticipated to experience significant growth are showing negative changes,
such as prescriptive HVAC products which account for the majority of the
savings difference between planned and actual. To combat this, implementation
departments initiated programs such as upstream lighting aimed at targeting a

[o)}

Unless otherwise noted, “Significant” variances are defined throughout this Annual Report as variances of
+/-20 percent or more between the stated values.
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broader market and increasing savings and has achieved success in its efforts.
Factors contributing to the negative deltas in TRC benefits, TRC costs, and
program costs include the lower participation rates described above resulting in
lower incentive payments and associated customer contributions. Additionally,
sales and technical expenses were lower than planned, due to a decrease in third
party engineering and ramp-up of internal engineering review, and marketing
expenses were lower due to a focus on internal marketing strategies and
scheduling of statewide marketing efforts.

e The C&I Retrofit program experienced higher participation rates than planned,
but production was still down as customers implemented smaller projects.
Additionally, measure mixes varied significantly from planned, affecting both
annual and lifetime savings. Specifically, prescriptive programs such as lighting
and HVAC experienced noticeable drops in participation. However, large CHP
projects in the program year provided a moderate offset to annual and lifetime
savings losses in the other end-use categories. In regards to costs and benefits
beyond what is described above regarding the New Construction program, large
CHP implemented during the year was more cost-effective than other
technologies, which produced savings at lower program costs.

e Similar to the large C&I Retrofit, the C&I Small Retrofit program participation
rates exceeded planned, but smaller projects and a different measure mix resulted
in lower annual and lifetime savings. However, because of the program’s size and
participation did not decrease as much as the other programs, the program did not
have as much of an impact on reductions to costs and benefits.

A more detailed program-level discussion can be found below.
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Table 11.C.2: C&I Sector Summary of End Uses

Units Preliminary Evaluated % Char)ge from
End Uses (lifetime) Year-End Results Preliminary to
Results Evaluated

Energy MWh 1,260,127 1,306,471 4%
Demand kW 252,406 224,383 -11%
NEB $ -924,525 -794,507 -14%
Energy MWh 796,474 950,397 19%
Demand kW 99,336 76,858 -23%
NEB $ 8,118,928 10,847,550 34%
Energy MWh 130,277 184,795 42%
Demand kW 4,672 10,460 124%
NEB $ 0 0 0%
Energy MWh 86,627 108,538 25%
Demand kW 4,869 4,869 0%
NEB $ 0 0 0%
Energy MWh 0 892 0%
Demand kW 0 0 0%
NEB $ 0 0 0%
Energy MWh 45,012 32,212 -28%
Demand kW 6,763 2,772 -59%
NEB $ 0 0 0%
Energy MWh 38,388 27,610 -28%
Demand kW 3,120 2,848 -9%
NEB $ 0 0 0%
CHP

Energy MWh 1,498,608 1,868,165 25%
Demand kW 188,292 183,208 -3%
NEB $ -92,533,350 -115,352,074 25%
Energy MWh 3,855,514 4,479,079 16%
Demand kW 559,456 505,397 -10%
NEB $ -85,338,946 -105,299,032 -23%
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Table 11.C.3: C&I Program Summar

Evaluated Results

Planned

Sector Units Value Value % Change from
Planned

C&I New Construction and Major Renovation
TRC Benefits $ 137,041,409 88,155,693 -36%
TRC Costs $ 34,338,883 18,448,036 -46%
Net Benefits $ 102,702,525 69,707,657 -32%
BCR n/a 3.99 4.78 20%
TRC Benefits $ 308,530,815 263,080,370 -15%
TRC Costs $ 125,448,136 56,737,703 -55%
Net Benefits $ 183,082,679 206,342,667 13%
BCR n/a 2.46 4.64 89%
TRC Benefits $ 89,771,139 78,329,275 -13%
TRC Costs $ 32,283,542 27,648,856 -14%
Net Benefits $ 57,487,598 50,680,418 -12%
BCR n/a 2.78 2.83 2%
TRC Benefits $ n/a n/a n/a
TRC Costs $ 481,909 151,262 -69%
Net Benefits $ n/a n/a n/a
BCR n/a n/a n/a n/a
Hard-to-Measure Initiatives
TOTAL
TRC Benefits $ 535,343,363 429,565,338 -20%
TRC Costs $ 194,059,457 104,620,720 -46%
Net Benefits $ 341,283,906 324,944,617 -5%
BCR n/a 2.76 4.11 49%

The variances in Table II.C.2 are categorized by end use. It is difficult to isolate the reason for
the change by end use because end uses stretch across many different programs that have various
delivery methods, savings, NTG factors, NEBs, and costs. Therefore, these variances are
explained in the context of program variances discussed below. The variances in Table I11.C.3
are by program and are also discussed in detail below.
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C&I Sector Performance Highlights

During 2011, the Program Administrators built upon existing C&I programs and significantly
expanded initiatives to increase participation across all C&I programs. Selected highlights are
presented below:

e Gas/Electric Integration — Building on the transition which took place in 2010,
gas and electric integration continued to grow and run more smoothly. Program
Administrators identified multi-fuel leads and worked closely with their
counterparts in the same service territory to develop combined gas and electric
projects for their customers.  With these advancements, the Program
Administrators realized increased savings and participation in this program as
vendors became more comfortable identifying and installing both electric and gas
measures.

e MOU Agreements — The use of these innovative agreements, focused on long-
term energy savings with large C&I customers, continued to expand across the
Commonwealth in 2011. The adoption of MOUs by an increased number of
customers in 2011 will serve to yield energy savings in years to come as the
agreements ramp up, lifting performance of both New Construction/Major
Renovation and Large Retrofit projects.

e Upstream Initiative — New Construction program savings were bolstered during
the fourth quarter of 2011 largely due to the introduction of the Upstream
Lighting initiative, which was launched in September of 2011. In just a few
months, over $5 million of customer incentives were applied to support the
installation of over 340,000 High Performance T8, High Output T5, and LED
lamps by the end of the year. Overall, the emergence and advancement of LED
products helped programs evolve in 2011, as costs came down and products
became more readily available and reliable.

e Retrofit Sector Strategy — Responding to the maturity of the Large Retrofit
Program, the Program Administrators began to test new strategies focused on
specific customer segments. These segment-specific offerings included an
expanded variety of cost-effective solutions, many of which were non-lighting
measures that, in addition to energy savings, provided additional customer
benefits.

A more detailed program-level discussion can be found in the following sections.
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2. C&I Programs

a. C&I New Construction and Major Renovation

Purpose/Goal: The C&I New Construction and Major Renovation
program was designed to optimize the efficiency of equipment, building
design and systems in new construction and renovation of commercial,
industrial, institutional and government facilities. Focusing on offering a
comprehensive set of electric and gas efficiency options specific to the
needs unique to each customer, the program also targeted the brief
window of opportunity to install premium grade replacements when
equipment fails or is near the end of its useful life. In doing so, the
Program Administrators worked to ensure that the best practices
propagated by the program are ultimately built into the evolution of better
building requirements.

Targeted Customers: The target market for this program was all time-
dependent gas and electric energy efficiency opportunities in the C&lI
sector — commercial, industrial, institutional, and government customers.

Definition of Program Participant: A program participant is defined as
an individual project undertaken by a customer who has received a
financial incentive for the completed implementation of one or more time-
dependent electric energy efficiency measures. One customer may
undertake multiple projects at different locations during the program year.
Each project is, therefore, counted as an individual participant.

Targeted End-Uses:

e Lighting

e Motors & Drives
e HVAC

e Refrigeration

e Envelope

e Compressed Air
e Hot Water

e Process

Delivery Mechanism: The Program Administrators worked together to
market and implement the program as a unitary statewide effort to
maximize the acquisition of potential energy savings (gas and electric) in
the ongoing market for new facilities and replacement equipment in the
Commonwealth.
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Significant Differences in Actual Program Design from Approved
Program Design: None.

Docket/Exhibit where the Program is Discussed and Approved: The
program is discussed in detail in the Company’s 2010-2012 Three-Year
Electric Energy Efficiency Plan, filed October 30, 2009. See NSTAR
Electric, D.P.U. 09-120, Exhibit NSTAR-1, pages 243-254 (bates
numbering 00249-00260). The program was approved by the Department
on January 28, 2010 in NSTAR FElectric, D.P.U. 09-120.

Table I1.C.4 provides information on the performance of the C&I New Construction and Major
Renovation program.

Table 11.C.4: C&I New Construction and Major Renovation

_ Planned Preliminary Year-End Results Evaluated Results
Performance Category Units Value Val % Change from Val % Change from % Change
alue alue .=
Planned Preliminary from Planned
Expenses
Total Program Costs $ 23,286,749 12,412,122 -47%
Performance Incentive $ 1,777,297 1,208,110 -32%
Participants # of projects 538 380 -29%
Program Cost / Participant $ 43,284 32,663 -25%
Savings & Benefits
Energy
Lifetime MWh 1,041,372 664,972 -36% 720,466 8% -31%
Annualized MWh 61,700 39,458 -36% 41,853 6% -32%
Average Measure Life yrs 16.9 16.9 0% 17.2 2% 2%
Demand
Lifetime kW 184,534 96,176 -48% 77,111 -20% -58%
Annualized
Summer kW 11,170 5,975 -47% 4,835 -19% -57%
Winter kW 3,433 2,043 -40% 1,905 -7% -45%
Average Measure Life yrs 16.5 16.1 15.9
NEB (Lifetime) $ 819,154 379,833 -54% 399,861 5% -51%
Cost-Effectiveness
TRC Benefits $ 137,041,409 88,155,693 -36%
TRC Costs $ 34,338,883 18,448,036 -46%
Net Benefits $ 102,702,525 69,707,657 -32%
BCR n/a 3.99 4.78 20%

The reasons for the significant variances between planned, preliminary year-end and evaluated
values are as follows:

e Differences between planned and preliminary or evaluated energy and demand
savings results are due to lower production than planned across most end-uses.

e Custom and prescriptive HVAC kWh savings accounts for 76 percent of the
change between gross annualized planned and actual gross production.

e A favorable impact evaluation results for custom HVAC mostly accounted for
improved savings by reducing the kWh delta between gross annualized planned
and gross actual by roughly 15 percent.
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e Lifetime demand and energy savings differences are largely due to the factors
mentioned above in addition to the introduction of the upstream lighting initiative
which carries a lower measure life than traditional downstream lighting products.

e The overall negative impact on lifetime savings for demand and energy is
partially offset by a higher weighted measure life based on the actual 2011
measure mix than the planned 2011 measure mix.

e The demand savings difference between preliminary and evaluated is
predominantly due to changes in lighting coincidence factors and realization rates
for the custom lighting end-use.

e NEBs values are directly proportional to energy savings and therefore decreased
as a consequence of lower program savings. Slightly higher end use NTG factors
account for the marginally higher evaluated numbers.

e Differences in program costs, participants, TRC benefits and TRC costs between
planned and actual results are predominantly due to lower than anticipated
production for the program as lower participation translated into lower incentive
payments, associated customer contributions, and sales and technical assistance
spending.

The EM&V studies included in the Company’s 2011 Annual Report that apply to this program
are as follows:

Study 20 - Impact Evaluation of 2010 Custom Process and Compressed Air Installations

This study produced realization rates for annual kWh, summer on-peak
and seasonal peak kW, and winter on-peak and seasonal peak kW for
those custom projects in the Process and Compressed Air end-use
category. The net effect on each PA’s program is dependent on the
previous realization rates being incorporated into each PA’s screening
tool, and may therefore differ. The net effect for the Company was to
decrease compressed air savings and increase process energy savings for
this program. The study is discussed in more detail in Section III, Study 20
and Appendix C Study 20.

Study 21 - Impact Evaluation of 2010 Custom Lighting Installations

This study produced realization rates for annual kWh, summer on-peak
and seasonal peak kW, and winter on-peak and seasonal peak kW for
those custom projects in the Lighting end-use category. The net effect on
each PA’s C&I New Construction and C&I Retrofit programs is
dependent on the previous realization rates being incorporated into each
PA’s screening tool, and may therefore differ. The net effect for the
Company was to decrease energy savings for this program. The study is
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discussed in more detail in Section III, Study 21 and Appendix C Study

21.

Study 22 - Massachusetts Large Commercial & Industrial Process Evaluation

The study examines key process topics identified by the EEAC, PAs and
the DOER including how to improve integration and coordination,
concerns about the adequacy of staffing levels, how to achieve deeper
savings, whether medium-sized C&I customers are being adequately
served by the programs, the adequacy or program tracking databases, and
program satisfaction. The results of this study did not impact the 2011
evaluated results. The study is discussed in more detail in Section III,
Study 22 and Appendix C Study 22.

Study 23 - HVAC Market Characterization and Penetration Analysis

This study estimates the market penetration of energy-efficient equipment
in the Massachusetts commercial HVAC market, gauges the level of large
C&lI program influence on market penetration, and characterizes the
market for emergency replacement. The results of this study did not
impact the 2011 evaluated results. The study is discussed in more detail in
Section III, Study 23 and Appendix C Study 23.

The program’s performance and the results of the impact evaluations described above will be
used to adjust the planning estimates for the program in the next three-year plan for 2013-2015.
Changes to this program are not currently expected to result in a mid-term modification for the
remainder of the current three-year plan.

The C&I New Construction and Major Renovation program is cost effective with a BCR of 4.64.

b. C&l Large Retrofit

Purpose/Goal: The C&I Large Retrofit program focused on
comprehensive gas and electric energy efficiency opportunities associated
with mechanical, electrical, and thermal systems in existing commercial,
industrial, governmental and institutional buildings. = Through this
program, technical assistance and incentives were provided to encourage
retrofitting of equipment that continued to function, but was outdated and
inefficient, and could be replaced with a premium efficient product. In
addition, this program helped participants identify specific peak load
management opportunities and assisted occupants in improving their
ongoing operation and maintenance practices.

Targeted Customers: The target market for this program was all non-
residential customers — commercial, industrial, governmental, and
institutional.
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Definition of Program Participant: A program participant is defined as
an individual project undertaken by a customer who has received a
financial incentive for the completed implementation of one or more
electric energy efficiency measures. One customer may undertake
multiple projects at different locations during the program year. Each
project is, therefore, counted as an individual participant.

Targeted End-Uses:

e Lighting

e Motors and Drives

e HVAC

e Compressed Air and Processes
e Envelope

e Water Heating

e Combined Heat & Power

Delivery Mechanism: Program Administrator staff, trade allies and
project administrators performed most sales, marketing, program
administration, and implementation functions, while outside contractors
were retained for technical review of applications, on-site energy analysis,
technical and design assistance for comprehensive projects, project
commissioning services, and the actual measure installations, including
turn-key services.

Significant Differences in Actual Program Design from Approved
Program Design: None.

Docket/Exhibit where Program is Discussed and Approved: The
program is discussed in detail in the Company’s 2010-2012 Three-Year
Electric Energy Efficiency Plan, filed October 30, 2009. See NSTAR
Electric, D.P.U. 09-120, Exhibit NSTAR-1, pages 231-242 (bates
numbering 00237-00248). The program was approved by the Department
on January 28, 2010 in NSTAR Electric, D.P.U. 09-120.

Table I1.C.5 provides information on the performance of the C&I Large Retrofit program.
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Table 11.C.5: C&I Large Retrofit

_ Planned Preliminary Year-End Results Evaluated Results
Performance Category Units % Change from % Change from % Change
Value Value Value .=
Planned Preliminary from Planned
Total Program Costs $ 67,611,603 28,296,542 -58%
Performance Incentive $ 3,588,572 3,605,616 0%
Participants # of projects 890 914 3%
Program Cost / Participant $ 75,968 30,959 -59%
Savings & Benefits
Energy
Lifetime MWh 2,449,032 2,659,142 9% 3,176,789 19% 30%
Annualized MWh 195,319 156,301 -20% 183,864 18% -6%
Average Measure Life yrs 12.5 17.0 36% 17.3 2% 38%
Demand
Lifetime kW 335,559 360,981 8% 327,979 -9% 2%
Annualized
Summer kW 26,945 21,662 -20% 19,207 -11% -29%
Winter kW 13,605 15,662 15% 13,931 -11% 2%
Average Measure Life kW 12.5 16.7 17.1
NEB (Lifetime) yrs (6,401,066) (85,796,788) 1240%)| (106,681,189) 24% 1567%
Cost-Effectiveness
TRC Benefits $ 308,530,815 263,080,370 -15%
TRC Costs $ 125,448,136 56,737,703 -55%
Net Benefits $ 183,082,679 206,342,667 13%
BCR n/a 2.46 4.64 89%

The reasons for the significant variances between planned, preliminary year-end and evaluated
values are as follows:

e Differences in annualized energy and demand savings between planned and actual
are predominantly attributable to the prescriptive lighting and prescriptive HVAC
end-uses, where production was substantially lower than planned.

e Annual net production for prescriptive lighting was approximately 67 percent
lower than planned and prescriptive HVAC was 95 percent lower than planned.

e Large CHP projects offsets a substantial portion of the kWh savings delta between
planned values and actual.

e Lifetime actual savings is higher than planned, while annualized savings is lower
than planned, due to the impact of CHP which is approximately 42 percent of net
annual kWh and due to the size of the projects installed in 2011 employed a
higher measure life resulting in higher lifetime savings.

e Subsequently, CHPs upward impact on the average measure life of the program
correlates with a downward impact on the total cost per participant, which is
visible when comparing planned and actual measure lives.

e Dramatically lower NEBs are principally a consequence of increased fossil fuel
use and O&M requirements associated with a very large CHP project. CHP
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projects are projected to incurr 426,640 MMbtu of increased natural gas usage,
which is treated as negative benefit to non-electric resources.

e The 58 percent variance in budget was spread across all budget categories, which
were lower than planned. Differences in total program and TRC costs are due to
the introduction of CHP into the measure mix and lower actual production as
reduced participation translated into lower incentive payments, associated
customer contributions, and sales / technical assistance spending.

The EM&V studies included in the Company’s 2011 Annual Report that apply to this program
are as follows:

Study 19 - 2010 Combined Heat and Power Impact Evaluation Methodology and
Analysis Memo

This study produced realization rates for annual kWh, therms, and fuel
impacts for those CHP projects in the CHP end-use category. The net
effect on each PA’s program is dependent on the difference between the
new realization rate and the previous realization rate incorporated into
each PA’s screening tool, and may therefore differ. The net effect for the
Company was to increase energy savings for this program. The study is
discussed in more detail in Section III, Study 19 and Appendix C Study
19.

Study 20 - Impact Evaluation of 2010 Custom Process and Compressed Air Installations

This study produced realization rates for annual kWh, summer on-peak
and seasonal peak kW, and winter on-peak and seasonal peak kW for
those custom projects in the Process and Compressed Air end-use
category. The net effect on each PA’s program is dependent on the
previous realization rates being incorporated into each PA’s screening
tool, and may therefore differ. The net effect for the Company was to
decrease compressed air energy savings and increase process energy
savings for this program. The study is discussed in more detail in Section
111, Study 20 and Appendix C Study 20.

Study 21 - Impact Evaluation of 2010 Custom Lighting Installations

This study produced realization rates for annual kWh, summer on-peak
and seasonal peak kW, and winter on-peak and seasonal peak kW for
those custom projects in the Lighting end-use category. The net effect on
each PA’s C&l New Construction and C&I Retrofit programs is
dependent on the previous realization rates being incorporated into each
PA’s screening tool, and may therefore differ. The net effect for the
Company was to increase energy savings for this program. The study is
discussed in more detail in Section III, Study 21 and Appendix C Study
21.
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Study 22 - Massachusetts Large Commercial & Industrial Process Evaluation

The study examines key process topics identified by the EEAC, PAs and
the DOER including how to achieve deeper savings, whether medium-
sized C&lI customers are being adequately served by the programs, the
adequacy of program tracking databases, and program satisfaction. The
results of this study did not impact the 2011 evaluated results. The study is
discussed in more detail in Section III, Study 22 and Appendix C Study

22.

Study 23 - HVAC Market Characterization and Penetration Analysis

This study estimates the market penetration of energy-efficient equipment
in the Massachusetts commercial HVAC market, gauges the level of large
C&I program influence on market penetration, and characterizes the

market
impact

for emergency replacement. The results of this study did not
the 2011 evaluated results. The study is discussed in more detail in

Section III, Study 23 and Appendix C Study 23.

The program’s performance and the results of the impact evaluations described above will be
used to adjust the planning estimates for the program in the next three-year plan for 2013-2015.
Changes to this program are not currently expected to result in a mid-term modification for the
remainder of the current three-year plan.

The C&I Large Retrofit program is cost effective with a BCR of 4.64.

C. C&I Small Retrofit

Purpose/Goal: The primary objective of the C&I Small Retrofit Program
was to provide cost-effective, comprehensive electric and gas retrofit
services to business customers on a turnkey basis using the same delivery
model throughout the Commonwealth.

Targeted Customers: The target market for this program included direct
install retrofit business customers below 300kW.

Definition of Program Participant: A Program Participant is defined as
a customer below 300kW in usage who has received turnkey retrofit
services and incentive dollars through the C&I Small Retrofit Program.
One customer may undertake multiple projects at different locations
during the program year. Each project is, therefore, counted as an
individual participant.
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Targeted End-Uses:

e Lighting
e HVAC
e Hot Water

e Motors & Drives
e Refrigeration

e Envelope

Delivery Mechanism: Vendors were selected through a competitive
bidding process to implement the program. These vendors marketed the
program, performed facility audits, and offered recommendations to
customers while completing audit forms and questionnaires. In addition,
the same vendors purchased materials, installed measures, loaded data into
a database, and prepared progress reports for the Program Administrators
on a regular basis.

Significant Differences in Actual Program Design from Approved
Program Design: None.

Docket/Exhibit where Program is Discussed and Approved: The
program is discussed in detail in the Company’s 2010-2012 Three-Year
Electric Energy Efficiency Plan, filed October 30, 2009. See NSTAR
Electric, D.P.U. 09-120, Exhibit NSTAR-1, pages 255-259 (bates
numbering 00261-00265). The program was approved by the Department
on January 28, 2010 in NSTAR Electric, D.P.U. 09-120.

Table I1.C.6 provides information on the performance of the C&I Small Retrofit program.
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Table 11.C.6: C&I Small Retrofit

_ Planned Preliminary Year-End Results Evaluated Results
Performance Category Units val % Change from % Change from % Change
alue Value Value .=
Planned Preliminary from Planned
Expenses
Total Program Costs $ 26,101,235 21,435,229 -18%
Performance Incentive $ 1,162,338 974,348 -16%
Participants # of projects| 2,692 2,969 10%
Program Cost / Participant $ 9,696 7,220 -26%
Energy
Lifetime MWh 631,765 531,400 -16% 581,824 9% -8%
Annualized MWh 49,799 41,953 -16% 45,980 10% -8%
Average Measure Life yrs 12.7 12.7 0% 12.7 0% 0%
Demand
Lifetime kW 131,947 102,299 -22% 100,308 2% -24%
Annualized
Summer kW 10,361 8,012 -23% 7,810 -3% -25%
Winter kW 4,753 4,068 -14% 5,071 25% 7%
Average Measure Life yrs 12.7 12.8 12.8
NEB (Lifetime) $ 2,412,099 820,673 -66% 982,297 20% -59%
Cost-Effectiveness
TRC Benefits $ 89,771,139 78,329,275 -13%
TRC Costs $ 32,283,542 27,648,856 -14%
Net Benefits $ 57,487,598 50,680,418 -12%
BCR n/a 2.78 2.83 2%

The reasons for the significant variances between planned, preliminary year-end and evaluated
values are as follows:

¢ Differences between energy savings were caused by reduced program
level energy savings, partially offset by a 10 percent higher lighting
realization rate. Similarly, summer and winter demand savings were also
lower than planned, but were affected differently by impact evaluation
study results.  Summer coincidence factors for lighting fell by
approximately 10 percent while winter coincidence factors increased by

approximately 20 percent.

e Differences in NEBs are primarily the result of lower program level
energy savings. NEBs are directly related to energy savings and therefore
decreased. The increase in evaluated NEBs over preliminary NEBs is due
to higher lighting realization rate mentioned above.

The decreases in savings described above drove the decrease in benefits
and net benefits, however the benefit cost ratio only changed by one
percent.

The EM&V studies included in the Company’s 2011 Annual Report that apply to this program
are as follows:

Study 18 - Non-Controls Lighting Evaluation for the Massachusetts Small
Business Direct Install program: Multi-Season Study
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This study improved on the 2010 impact evaluation of annual energy
savings and peak demand impacts for the retrofit installation of high-
efficiency lighting fixtures through the C&I Small Retrofit program.
Results from extended 2011 summer metering were added to winter
metering from the 2010 study. Combining the two impact evaluations
produced revised energy kWh and connected kW realization rates,
summer and winter coincidence factors and HVAC interaction factors.
The net effect for the Company was to decrease energy and summer
demand savings, and increase winter demand savings for this program.
Please refer to Section III for a more detailed discussion and to Study 18
in Appendix C for a full copy of the report.

The program’s performance and the impact evaluation results described above will be used to
adjust the planning estimates for the program in the next three-year plan for 2013-2015.
Changes to this program are not currently expected to result in a mid-term modification for the
remainder of the current three-year plan.

The C&I Small Retrofit program is cost effective with a BCR of 2.81.

3. C&I Pilot Programs

a. Community-Based Pilots

Description of Pilot/Specific Activities Intended to Study: The term
“Community-Based Pilots” encompassed a number of unique partnerships
in 2011 between the Program Administrators and local communities
designed to harness the power of community-based outreach to achieve
broader participation in the Commonwealth’s energy efficiency programs.
In 2011, the Company participated in a community based partnership in
New Bedford.

Why Implemented on Pilot Basis rather than as a Full Program: The
community-based initiatives were offered as pilots to assess the
effectiveness of each partnership and determine their potential for
replication.

Targeted Customers: The Program Administrators and interested
stakeholders selected communities with the greatest opportunities for
success, based on an assessment of the proposal submitted. Targeted
customers varied by pilot, but in general included small commercial
customers with an electric demand of less than 300 kW.

Definition of Pilot Program Participant: Participants in this pilot are
counted as participants in other programs such as the Direct Install/Small
Retrofit program.
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Targeted End-Uses: The end-uses targeted by the community based
pilots included the same end-uses addressed under the Company’s existing
Direct Install/Small Retrofit program.

Delivery Mechanism:  Program outreach was conducted by local
community groups. Measures were installed through a local contractor
under the direction of the Company’s existing lead vendors.

Significant Differences in Actual Program Design from Approved
Program Design: None.

How Achievement of the Pilot’s Stated Goal was Measured: A multi-
year evaluation of community based pilots was conducted by Opinion
Dynamics Corporation to assess the effectiveness of these pilots and
determine their potential for replication. This process evaluation is
included with this Annual Report as Appendix C, Study 30.

Docket/Exhibit where the Program is Discussed and Approved: The
pilot is discussed in detail in the Company's 2010-2012 Three-Year
Electric Energy Efficiency Plan, filed October 30, 2009. See NSTAR
Electric, D.P.U. 09-120, Exhibit NSTAR-1, pages 115-118 (bates
numbering 00121-00124). The program was approved by the Department
on January 28, 2010 in NSTAR Electric, D.P.U. 09-120.

Table II.C.7 provides information on the performance of the Community-Based pilot. Because
of the nature of pilot programs, the table for this pilot program is incomplete with regard to
savings and benefits. The Company has provided all information that is available.

Table I11.C.7: Community Based Pilot Program

Preliminary Year-End Results Evaluated Results
Performance Category Units | Planned Value % Change from % Change from % Change from
Value Value .5
Planned Preliminary Planned
Total Program Costs $ 481,909 151,262 -69%
Participants TBD n/a n/a n/a
Program Cost / Participant $ n/a n/a n/a
Savings & Benefits
Energy
Lifetime MWh n/a n/a n/a n/a n/a n/a
Annualized MWh n/a n/a n/a n/a n/a n/a
Average Measure Life yrs n/a n/a n/a n/a n/a n/a
Demand
Lifetime kW n/a n/a n/a n/a n/a n/a
Annualized kW
Summer kw n/a n/a n/a n/a n/a n/a
Winter kW n/a n/a n/a n/a n/a n/a
Average Measure Life yrs n/a n/a n/a n/a n/a n/a
NEB (Lifetime) $ n/a n/a n/a n/a n/a n/a
Cost-Effectiveness
TRC Benefits $ n/a n/a n/a
TRC Costs $ 481,909 151,262 -69%
Net Benefits $ n/a n/a n/a
BCR n/a n/a n/a n/a
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The reasons for the significant variance between planned and actual total program costs and TRC
costs is that the Company was unable to reach an agreement on pricing with the electrician hired
by the community group to complete work in two out of three initial community mobilization
initiatives contemplated when the 2011 budget was developed.

As stated above, NSTAR Electric participated in a community based partnership in New
Bedford. Community organizations performed outreach to local businesses to increase
participation levels in the Direct Install/Small Retrofit program. In addition to helping customers
save money and energy, the initiative sought to provide employment opportunities and career
pathways for community residents who are trained, licensed and qualified to perform
commercial electrical installations.

While the overall results and successes of these outreach activities varied, it has become evident
that community engagement is an important component to enhancing the Company’s ability to
achieve greater program participation and energy savings. The Company also recognizes there is
no “one size that fits all” community engagement model. However, despite differences in size
and scope the Company remains committed to working with various community organizations
and partners for the remainder of this pilot in 2012 and beyond. As of this writing, the Company
does not expect this pilot to become a stand alone program in the 2013-2015 Three-Year Plan but
rather anticipates community based outreach initiatives to become an extension of its overall
program level marketing and outreach strategies,

The EM&V study included in the Company’s 2011 Annual Report that applies to this pilot is as
follows:

Study 30 — Community-Based Partnerships 2011 Evaluation Final Report

The evaluation of community-based partnerships was intended to assess
the effectiveness of such partnerships and determine the potential for
replication and/or full-scale implementation of this type of pilot. The
report builds upon an interim report issued in 2011 and presents the
findings of the evaluation research conducted to date. This evaluation had
no impact on the evaluated results. The study is discussed in more detail
in Section III, Study 30 and Appendix C Study 30.
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I1I.

EVALUATION MEASUREMENT AND VERIFICATION ACTIVITIES

A. Summary

The Massachusetts Program Administrators completed thirty evaluation studies for the
2011 Annual Report. The following is a statewide summary of the subset of these
evaluation studies that had significant impact on the final evaluated data.

The studies that had the most significant impact for electric Program Administrators
were:

e Massachusetts Special and Cross-Sector Studies Area, Residential and
Low-Income Non-Energy Impacts (NEI) Evaluation and Additional Non-
Energy Impacts for Low-Income Programs

e Low-Income Single Family Program Impact Evaluation
¢ Demand Impact Model User Manual

e Massachusetts Mini Baseline Study of Homes Built at the End of the 2006
IECC Cycle

e Massachusetts Multifamily Program Impact Analysis

e 2010 Combined Heat and Power Impact Evaluation Methodology and
Analysis Memo

In the Massachusetts Special and Cross-Sector Studies arca, the Residential and Low
Income Non-Energy Impacts (NEI) study had a large impact on overall residential and
low-income sector benefits based on the previously filed study in NSTAR Electric,
D.P.U. 11-106. The supplemental research on non-energy impacts for low-income
programs includes additional low-income benefits that clarifies and expands the prior
research performed in the Residential and Low-Income Non-Energy Impacts Evaluation.
The additional information focused on lighting quality, refrigerator recycling, price
hedging, and economic development, and the results have a significant positive impact on
the benefits attributable to low-income programs. Additional information on the updated
non energy benefit values for the low-income program can be found in Appendix C,
Study 28.

The Low Income Single Family Program Impact Evaluation quantified the gross per-unit
savings generated by each low-income measure through billing and engineering analyses.
Depending on planning assumptions and measure mix, this study had a different impact
on each of the Program Administrators because the results varied by measure. This study
is discussed in more detail in Appendix C, Study 17.

The Demand Impact Model and User Manual updated previous demand impact factors to
reflect the most recent load shape data, per-unit measure energy savings, and ISO-NE
definitions of peak periods. The results of this study were applied to 2011 study results
with the overall effect varying by Program Administrators and by program. This study
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had no impact on electric savings; it only changed demand and capacity factors. This
study is discussed in more detail in Appendix C, Study 9.

The Massachusetts Mini Baseline Study of Homes Built at the End of the 2006 IECC
Cycle was conducted in partnership with DOER to assess compliance with basic building
code prescriptive path requirements at the end of the 2006 International Energy
Conservation Code (IECC) code cycle. The report provides a preliminary assessment of
how new single-family residential building characteristics compare to the current User
Defined Reference Home baseline. The study compared efficiency lighting levels,
building practices, equipment efficiencies, and other characteristics in custom versus spec
built homes. The results from this study significantly reduced the electric savings based
on the penetration rates of high efficiency lighting and appliances with NTG ratios
between 79 percent and 11 percent. This study is discussed in more detail in Appendix
C, Study 3.

The Massachusetts Multifamily Program Impact Analysis provides a set of savings
approaches that can be used by all of the PAs as well as program attribution information.
These objectives were accomplished by interviewing key stakeholders, analyzing the
results, and offering recommendations for future program improvement. The overall
impact of the report resulted in 2011 savings decreasing due to the 18 percent free-
ridership number derived from this study. This study is discussed in more detail in
Appendix C, Study 8.

The 2010 Combined Heat and Power Impact Evaluation Methodology and Analysis
Memo was intended to determine kWh realization rates, thermal realization rates, and fuel
impact realization rates at both the Program Administrator and statewide level. The kWh
realization rate will inform the net savings calculations and the thermal realization rates
and fuel impact realization will inform implementation and engineering accuracy of the
project screening process. With the new impact results, the resulting realization rate for
NSTAR Electric will increase net savings while the resulting realization rate for National
Grid will decrease net savings. This study is discussed in more detail in Appendix C,
Study 19.
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Table III.LA summarizes the EM&V studies that have not been included in previous

Annual Reports. Please note:

programs and are, therefore, not included in the table below.

Table I11.A: Evaluation Studies in Annual Report

studies 24, 25, and 29 apply to gas energy efficiency

Studies

Massachusetts Residential New Construction Home Buyer Survey

Location of Complete
Study in Annual
Report

Residential Program Studies

App. C, Study 1

Massachusetts Residential New Construction Focus Groups with
Participant Builders

App. C, Study 2

Massachusetts Mini Baseline Study of Homes Built at the End of the
2006 IECC Cycle

App. C, Study 3

Home Energy Services Net-to-Gross Evaluation

App. C, Study 4

Docket & Exhibit Approving
Planned Evaluation Studies

Study is pending approval of the
2010 AR, D.P.U. 11-63 through
D.P.U. 11-73 and D.P.U. 11-126

Massachusetts Multifamily Market Characterization and Potential
Study

App. C, Study 5

Study is pending approval of the
2011 MTM, D.P.U. 10-140
through D.P.U. 10-150

Massachusetts Multifamily Program Process Evaluation

App. C, Study 6

Massachusetts Multifamily Program Impact Analysis

App. C, Study 7

Study is pending approval of the
2010 AR, D.P.U. 11-63 through
D.P.U. 11-73 and D.P.U. 11-126

Brushless Fan Motors Impact Evaluation

App. C, Study 8

Study is pending approval of the
2011 MTM, D.P.U. 10-140
through D.P.U. 10-150

Demand Impact Model User Manual

App. C, Study 9

Study is pending approval of the
2012 MTM, D.P.U. 11-106
through D.P.U. 11-116

Massachusetts Consumer Survey Results 2011

Major Renovations Pilot Evaluation

App. C, Study 10

App. C, Study 11

Study is pending approval of the
2010 AR, D.P.U. 11-63 through
D.P.U. 11-73 and D.P.U. 11-126

Residential Pilot Studies

Study is pending approval of the
2010 AR, D.P.U. 11-63 through
D.P.U. 11-73 and D.P.U. 11-126

Massachusetts Residential New Construction Four to Eight Story
Multifamily Pilot Interview Findings

App. C, Study 12

Study is pending approval of the
2011 MTM, D.P.U. 10-140
through D.P.U. 10-150

Home Energy Services Packaged Measure Pilot Evaluation

App. C, Study 13

Study is pending approval of the
2012 MTM, D.P.U. 11-106
through D.P.U. 11-116

Heat Pump Water Heaters Evaluation of Field Installed Performance

App. C, Study 14

Study is planned but not yet
submitted for approval

Solar Hot Water Pilot Program Evaluation

App. C, Study 15

Study is pending approval of the
2012 MTM, D.P.U. 11-106
through D.P.U. 11-116

Implemented as
Approved? (yes/no)

All studies are
implemented as
planned

All studies are
implemented as
planned
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Low-Income Program Studies

Massachusetts 2011 Low Income Program Process Evaluation

App. C, Study 16

Low Income Single Family Program Impact Evaluation

Commercial & In
Non-Controls Lighting Evaluation for the Massachusetts Small
Business Direct Install Program: Multi-Season Study

App. C, Study 17

App. C, Study 18

Study is pending approval of the
2012 MTM, D.P.U. 11-106
through D.P.U. 11-116

dustrial Program Studies

Study is pending approval of the
2010 AR, D.P.U. 11-63 through
D.P.U. 11-73 and D.P.U. 11-126

2010 Combined Heat and Power Impact Evaluation Methodology and
Analysis Memo

App. C, Study 19

Study is pending approval of the
2011 MTM, D.P.U. 10-140
through D.P.U. 10-150

Impact Evaluation of 2010 Custom Process and Compressed Air
Installations

App. C, Study 20

Impact Evaluation of 2010 Custom Lighting Installations

App. C, Study 21

Process Evaluation of the Large Commercial and Industrial Energy
Efficiency Programs

App. C, Study 22

HVAC Market Characterization and Penetration Analysis

Massachusetts Three Year Cross-Cutting Behavioral Program
Evaluation Integrated Report

App. C, Study 23

Special & Cross Sector Studies

App. C, Study 26

Massachusetts Umbrella Marketing Evaluation Report

App. C, Study 27

Study is pending approval of the
2010 AR, D.P.U. 11-63 through
D.P.U. 11-73 and D.P.U. 11-126

Study is pending approval of the
2011 MTM, D.P.U. 10-140

All studies are
implemented as
planned

All studies are
implemented as
planned

All studies are
implemented as

Additional Non-Energy Impacts for Low Income Programs App. C, Study 28 through D.P.U. 10-150 planned
Community-Based Partnerships 2011 Evaluation Final Report App. C, Study 30
B. Residential Studies

1. Massachusetts Residential New Construction Home Buyer Survey

Type of Study: Market Assessment

Objective of the Study: Examine what buyers look for in a new home, awareness of
ENERGY STAR homes, the role of ENERGY STAR certification in new home
shopping, perceptions of ENERGY STAR homes, and reactions to recent changes in the
program. The study also provides updates of similar surveys conducted in 2002, 2003,
2004, and 2006.

Programs to which the Results of the Study Apply:
e Residential New Construction & Major Renovation (Electric and Gas)
e Low-Income Residential New Construction (Electric)
Recommendations Derived from the Study: There are no recommendations. This

study was informational, conducted to assess the role of energy efficiency in shopping for
a newly constructed home as well as awareness and perceptions about the program.



NSTAR Electric Company Page 86
2011 Energy Efficiency Annual Report

#  Finding

1 | The importance of getting a more efficient home with lower energy bills has steadily
risen for all buyers of new homes from 2002 to 2010 with the mean ranking, using a
scale from 0 to 10 where O is one of the least important factors and 10 is one of the
most important factors, rising from 7.2 in 2002 to 9.0 in 2010.

2 | Close to three out of five buyers of new homes are now aware of the ENERGY STAR
label on new homes; this is more than twice the percentage who were aware at the
time of the first Massachusetts home buyer survey in 2002; most of the increase in
awareness occurred between 2006 and 2010.

3 | Home buyers in 2010 are significantly more likely to discuss the energy efficiency of
the new home, how much it would cost to heat and cool the home, and green building
while shopping for or building a new home than they were in 2006. The percentage
discussing energy efficiency in 2010 is 60% up from 37%; heating and cooling costs
is 53% up from 25%; and green building is 26% up from 9%.

4 | More than seven out of ten (72%) home buyers aware of ENERGY STAR homes
believe they provide a little or a lot more value for the money, up from just over one-
half (53%) in 2006.

5 | Overall satisfaction with the program has remained high with nearly three-quarters of
buyers of new ENERGY STAR homes who know they have ENERGY STAR homes
saying they are ‘satisfied’ or ‘extremely satisfied’. Asked to rate the importance of
going through the Massachusetts program, after changes that do not require ENERGY
STAR certification, three out of ten (30%) respondents say that going through the
program would be very important if they were building or buying a new home today
and an additional one-third (34%) believe program participation would be somewhat
important.

How the Study Came to the Recommended Conclusions: Findings are based on
telephone surveys of recent buyers of newly constructed homes in Massachusetts that
were conducted from June through September of 2011. Surveys were completed with
100 households who had bought ENERGY STAR certified homes and 118 households
who had bought homes that did not participate in the program.

Explain Whether or Not the PA Decided to Adopt Recommendations from the
Study, and Why: Though there were no specific recommendations from this study, the
Findings indicate a positive trend. This upward trend in the growing importance of
energy efficiency in new home purchases is communicated through mid stream actors
such as real estate agents and mortgage bankers/brokers about long term affordability.
The program continues to tap into the strong ally relationships it has formed with the
Real Estate and Mortgage industry to continue to provide trainings and marketing
assistance on the importance of energy efficient new construction.
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A copy of the complete study can be found in Appendix C, Study 1.

Massachusetts Residential New Construction Focus Groups with Participant
Builders

Type of Study: Market Assessment

Objective of the Study: The objective of the study was to assess the participating
builders’ experience with the program and their reactions to changes made in 2011 and
changes which may be forthcoming in 2012.

Programs to which the Results of the Study Apply:

Residential New Construction & Major Renovation (Electric and Gas)

Low-Income Residential New Construction (Electric)

Recommendations Derived from the Study:

# Recommendation

1

Capitalize on the theme that the program differentiates home builders in a positive
manner throughout the marketplace. — On-going task

Continue to educate home buying consumers on the characteristics of energy-
efficient homes and potential savings associated with living in an energy-efficient
home. — Working with Real Estate market — mid stream marketing.

If program Tiers and HERS rating scores are mentioned at all in marketing
materials to the home-buying consumer, provide simple and clear explanations of
their significance.

Incorporate additional educational information into marketing materials for
program participants. Further outreach is necessary to raise the awareness of
participant builders with respect to changes in the program.

If the shift to an open HERS rater market occurs, provide clear marketing materials
to builders emphasizing the advantages offered by HERS raters. Builders should
also be made aware that HERS raters operate in a competitive market, charging
varying fees and offering different services.
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How the Study Came to the Recommended Conclusions: Findings are based on two
focus groups conducted in June of 2011 with home builders who participated in the
program before 2011.

Explain Whether or Not the PA Decided to Adopt Recommendations from the
Study, and Why: The program has incorporated the above recommendations as follows:

By leveraging the National EPA ENERGY STAR Homes program websites
Builder Partner Resource Center and Massachusetts specific builder marketing
support, the program continues to assist and provide builder partners resources to
stand out from their competitors. This is done through online support, marketing
materials and through technical and sales trainings.

Through the utilization of mid stream allies such as real estate professionals and
mortgage brokers the program continues to educate the new residential home
buying market on the benefits of purchasing an energy efficient new home. Value
added benefits such as long term affordability, comfort and durability are
discussed.

Currently the program does not provide HERS Rating or Tier achievement
directly to home buying consumers, however individual Raters may provide this
information as part of their services, but this is decided outside of the programs
requirements. All homes do receive a sticker indicating that it has participated in
the program along with the final HERS Index and if it achieved ENERGY STAR.

The program continues to provide several channels to distribute marketing
materials, educational opportunities and programmatic updates. In 2011 the
program launched a Massachusetts specific HERS Rater Website and Portal. The
Portal allows program Raters to download the most recent program
documentation, upload applications and incentive worksheets, report completions,
view upcoming events and trainings and it also allows for the exchange of best
practices and technical assistance on its message board. The program still also
communicates information through email and fax blasts.

Although the program currently provides Raters with an incentive to participate,
the builder is made aware of this amount when they receive their participation
confirmation letter. This shows not only the incentive the rater is receiving; it
helps to establish a value and cost associated with the services provided. This
will be beneficial in the upcoming years as the program moves towards
decreasing Rater incentives.

A copy of the complete study can be found in Appendix C, Study 2.



NSTAR Electric Company Page 89
2011 Energy Efficiency Annual Report

3. Massachusetts Mini Baseline Study of Homes Built at the End of the 2006 IECC
Cycle

Type of Study: Impact Evaluation

Objective of the Study: Homes were inspected between April and June of 2011 with
three primary tasks in mind:

e Conducting a full HERS rating using REM/Rate software
e Filling out the 2006 IECC checklist developed by PNNL

e Providing program Sponsors with a mini baseline study of 50 non-ENERGY
STAR-qualified homes completed at the end of the 2006 IECC code cycle

Programs to which the Results of the Study Apply:
e Residential New Construction & Major Renovation (Electric and Gas)

e Low-Income Residential New Construction (Electric)

Results of the Study and How the Study Determined those Results: This study was
conducted in partnership with DOER to assess compliance with basic building code
prescriptive path requirements at the end of the 2006 International Energy Conservation
Code (“IECC”) code cycle, provide a preliminary assessment of how current new single-
family residential building characteristics compare to current User Defined Reference
Home (“UDRH”) inputs, and conduct audits of energy efficient lighting and appliances
within the homes. The study also compared building practices, equipment efficiencies,
and other characteristics in custom versus spec built homes.

# Finding

1 | Some current UDRH inputs may underestimate and others overestimate the energy
efficiency of current building practices or equipment. Heating system efficiency
inputs—the average efficiencies of gas (natural gas and propane) furnaces and
boilers in inspected homes are higher than the current UDRH inputs, but wall, floor
and ceiling insulation levels are lower.

2 | The 2006 IECC prescriptive path insulation requirements for wood-frame walls,
floors over unconditioned space and ceilings are, respectively, R-19, R-30 or cavity
filled (minimum R-19), and R-38 with an allowance for R-30 in up to 500 feet of
cathedral ceiling area. (Note that a home failing to meet one or more 2006
prescriptive path requirements does not mean the home failed to comply with
building code—the home may have complied under a performance-based
compliance path that allows trade—offs.) Most homes with wood framed walls
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(84%) had R-19 or higher insulation, 28% of homes with floors over unconditioned
basements met the 2006 IECC prescriptive insulation requirement, 22% of homes
with flat ceilings had R-38 or higher insulation, and no cathedral ceilings had R-38
insulation. However, 67% of homes with cathedral ceilings met the 2006 IECC
prescriptive insulation requirement by having a total of 500 square feet or less of
cathedral ceiling area insulated to R-30.

3 | Twenty-one percent of the total number of bulbs counted in the non- ENERGY
STAR Homes were energy efficient.

4 | The majority of refrigerators and dishwashers installed in the non-ENERGY STAR
homes were ENERGY STAR (73% and 89% respectively).

In most cases the difference between custom and spec homes is minimal. Custom homes
tend to have higher R-value conditioned/ambient wall and flat ceiling insulation, while
spec homes tend to have higher R-value floor and foundation wall insulation. Custom
homes have slightly more efficient heating systems and spec homes have slightly more
efficient water heating systems. Spec homes have lower duct leakage and air infiltration.
Custom homes have more energy-efficient light bulbs and slightly higher percentages of
ENERGY STAR refrigerators and dishwashers. As an overall indicator of a home’s
energy efficiency, the HERS ratings conducted on the 50 inspected homes suggest there
is little difference between the energy efficiency of custom homes (average HERS 85)
and spec homes (average HERS 83); this difference is not statistically significant at the
90% confidence level.

How the Results of the Study Impact each Identified Program’s Savings: Due to the
penetration rate of energy efficient bulbs and appliances program savings from these
measures are reduced accordingly.

Formulas Necessary to Understand the Impact of the Study on the PA’s Program(s):
The penetration rates are incorporated into the savings calculations as free-ridership,
accordingly the appropriate formula is as follows:

kWh savings = (1 — Free-ridership + Spillover)
kW savings = (1 — Free-ridership + Spillover)

If the Results of the Study Are Not Adopted by the PA, Fully Explain Why:
References to energy characteristics were not incorporated into the UDRH as this study
looked at homes built under the 2006 IECC; the current code in Massachusetts is the
2009 IECC. The UDRH will be updated with results from the Full Baseline study, which
looked at homes built under the 2009 IECC and will be completed during the summer of
2012.

A copy of the complete study can be found in Appendix C, Study 3.
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4. 2011 Home Energy Services Net-to-Gross Evaluation

Type of Study: Impact Evaluation
Objective of the Study: To determine measure-specific and program-level net-to-gross
(“NTG”) values for several of the measures installed in the Home Energy Services
program using information gathered from program tracking systems, participant surveys,
and non-participant surveys.
Programs to which the Results of the Study Apply:

e Mass Save (Electric)

e Weatherization (Gas)

Results of the Study and How the Study Determined those Results:

Participant Non-

Measure Free- Participant  participant
Category Measure ridership Spillover Spillover
Direct 29% 2.5% N/R 73%
Installs CFL ° ° °

Air Sealing 8% 8% 28% 129%
Measures for
which an Insulation 25% 20% 28% 123%
Incentive was Refrigerator | 14% N/R N/A* 86%
Offered
Overall 113%

Note: N/R = Not Reported, N/A = Not Available

The evaluation findings are based on results from an array of data collection activities
and evaluation tasks, including participant and non-participant surveys and self-report
and discrete choice (DC)-based assessments of measure-level NTG ratios.

How the Results of the Study Impact each Identified Program’s Savings: The results
of this study will be used to derive net energy savings by multiplying the gross reported
savings by the NTG factors.

Formulas Necessary to Understand the Impact of the Study on the PA’s Program(s):
NTG =1-FR +PS +NPS

Explain Whether or Not the PA Decided to Adopt Recommendations from the
Study, and Why: The results of the study are adopted with the following exception.
The NTG factors for CFLs were also based on this study but modified by agreement with
the EEAC consultants on July 2, 2012 to account for the potential of participants who
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would have bought CFLs outside of the HES program but through the Upstream Lighting
program, which was estimated to be 5%.

A copy of the complete study can be found in Appendix C, Study 4.

5. Massachusetts Multi-Family Market Characterization and Potential Study

Type of Study: Market Characterization

Objective of the Study: The objective of this study was to assess the potential energy
efficiency savings available in multi-family buildings within Massachusetts. The results
of this study will be used to inform ongoing energy efficiency planning and program
design by identifying the quantity of available potential and determining how it is
distributed across end uses in multi-family buildings.

Programs to which the Results of the Study Apply:

e Multi-Family Retrofit (Electric and Gas)

e Low-Income Multi-Family Retrofit (Electric and Gas)

Recommendations Derived from the Study: There are no recommendations from this
study as the main purpose was to derive potential savings from multi-family buildings
within Massachusetts.

How the Study Came to the Recommended Conclusions: Not Applicable.

Explain Whether or Not the PA Decided to Adopt Recommendations from the
Study, and Why: Not Applicable.

A copy of the complete study can be found in Appendix C, Study 5.

6. Massachusetts Multi-Family Retrofit Program Process Evaluation

Type of Study: Process Evaluation

Objective of the Study: The objective of this study was to assess program processes and
identify similarities and differences between the perspectives and assumptions of
program staff, implementation staff, and customers regarding program goals, design, and
implementation.

Primary activities for this study were: (1) report the opinions and perspectives gathered
through the interview process; (2) draw conclusions based on the information obtained;
and (3) offer specific, actionable recommendations for future program improvement.
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Programs to which the Results of the Study Apply:
e Multi-Family Retrofit (Electric & Gas)
Recommendations Derived from the Study:

#  Recommendations

1 | Develop a comprehensive statewide Multi-Family program marketing and outreach
plan that leverages a range of channels to make initial contact with both property
managers and tenants and condo owners.

2 | Continue to simplify the process for property managers. Via the Mass Save and/or
PA Multi-Family websites, provide prospective participants with more detail on
exactly how the program works, what measures could be included, the incentive
levels, and sample proposals, in advance of calling the MMI.

3 | Consider the costs, benefits, and appropriate incentives for additional standard
program measures.

4 | With each thermostat, leave behind easy to understand programming instructions in
multiple languages.

5 | Research and test program design and financing options with the aim of both
increasing program participation and increasing savings from each property.

6 | Provide materials (technical specifications, instructions) and websites for program
participants to obtain technical information on measures and ensure that
participants understand that they can contact the MMI for technical support.

7 | Track program participation with unique identifiers for the building/facility (facility
ID) and participating tenant units (unit #s and/or electric and gas account numbers
for individually metered units).

How the Study Came to the Recommended Conclusions: The process evaluation
focused on two key activities: (1) Assessing program processes; and (2) Identifying
similarities in and differences between the perspectives and assumptions of program staff,
implementation staff, and customers regarding program goals, design, and
implementation.

The focus of this study was to report the opinions and various perspectives gathered
through interviews with program stakeholders. Conclusions and recommendations were
developed based on diverse opinions and perspectives.
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Evaluation Task Details

Page 94

PA Program Manager
Interviews (n=6)

Provided insight into PA’s perspective of the Multi-Family program
in 2011, the overall process of participation in the program, any
changes that occurred over the last year, any issues or key topics that
emerged, and the current status of the program.

Implementer and Multi-
Family Market
Integrator Interviews
(n=4)

Provided insight into program implementation, the data collection
and reporting process, and statewide program collaboration.

Literature Review /
Benchmarking

Explored common industry practices and innovative approaches that
are being undertaken by MF programs throughout North America.

Property Manager
Survey (n=64)

Provided insight into satisfaction at the property management level,
program delivery (in process), measure verification and persistence,
and freeridership and spillover.

Tenant / Condo-owner
Survey (n=73)

Provided insight into satisfaction at the individual tenant level,
program delivery, verification and persistence of measures installed
in tenant spaces, freeridership of tenant space CFLs, and spillover.

Property Manager
Focus Group (n=9)

Provided additional insight into the validity of and rationales behind
the measure verification, persistence, and net-to-gross results from
the survey, as well as further discussion of key topics and testing
alternative program design strategies identified during the literature
review/benchmarking task

Program Database and
Audit Data Review

Conducted a thorough review of program tracking databases, and a
related review of program audit data not contained in the program
tracking databases to determine what data are collected, understand
the data details, determine the appropriate baseline for estimating
measure-specific savings generated, and to determine the best way
to aggregate and analyze the program data. The data review
informed the subsequent engineering review (results of the
engineering review are provided in a separate report.

Explain Whether or Not the PA Decided to Adopt Recommendations from the
Study, and Why: All recommendations are being considered for adoption at this time.
The PAs have not formally adopted or rejected any recommendations that require

changes to program design and operations.

Recommendations will be considered for

implementation consistent with the 2013-2015 Three-Year Energy Efficiency Plan.

A copy of the complete study can be found in Appendix C, Study 6.
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7. Massachusetts Multi-Family Retrofit Program Impact Analysis

Type of Study: Impact Analysis

Objective of the Study: This impact analysis has two primary objectives. First, the
impact work aimed to provide a set of savings approaches (i.e., algorithms and deemed
values) that can be used by all PAs (statewide) in future program years. Second, the
analysis collected information to inform program attribution, including the measurement
of installation rates, persistence, free-ridership, and spillover.

Programs to which the Results of the Study Apply:
e Multi-Family Retrofit Program (Gas and Electric)

Results of the Study and How the Study Determined those Results:

Measure Installation, Persistence, and Freeridership

Installation  Persistence FR FR
Measure PA Data Source Rate Rate (Weighted) (n)
Common Area All (except o o o
CFLs NSTAR) 91% 100% 31% 9
Dwelling CFLs AI\IIIS(;);CI%)‘[ 98% 99% 12% 3!
Dwelling CFLs AI\IIIS(;XAclgg)t 98% 99% 51% 49
Other CFLs NSTAR 89% 100% 27% 6
Common Area 02 o o
Lighting Fixtures All PAs 100% 99% 20% 27
Dwelling Lighting All PAs 99% 100% 16% 31
Fixtures
Total Lighting (except CFLs in units
where the occupant pays the electric 96% 100%° 18% 63
bill)
é‘;‘ﬂitglon/ Alr All PAs 100% 100% 19% 22
Showerheads and
Showerheads
aerators combined 100% 93% 15% 15
Aerators Showerheads gnd 100% 96% 15% 15
aerators combined
Programmable All PAs 100% 69%" 24% 20
Thermostats
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Total (All) | 97% | 100%° | 18% | 63
1. For property managers that pay for dwelling electricity; 2. One respondent reported
installing more measures than PA participant tracking data, 100% assumes respondent recall
was inaccurate; 3. PM and Tenant combination 4. Installed and programmed,

Based on PM Survey Responses
Based on Tenant/Condo Owner Survey Responses

Summary of Proposed Savings Approaches

Measure
Category Primary Algorithm Alternative Approach

Lighting — Ak = X {:'.'-.';;-.= - "'.':.'.'-,.,j A Ak = e E"'-'“i-.-..l' BWetisitui s B

CFLs i "0 = arifi i = ) _ L

Lighting — e e .

Li I o S e T b T Same algorithm, but deemed values are provided for baseline
1near fuvh = R wattage and operational hours.

Fluorescents "

Lighting — . )

LED Exit Sk m £ i e g } i Same algorithm but, some deemed input values are provided.

SlgnS T i'-u

Lighting — o =

Metal B e T e T Same algorithm, but deemed values are provided for baseline

cla bk = — wattage and operational hours.

Halides T

Lighting — fivars ¥ 3¢ Evn X v

Occupancy Sk m e | 111 L | Same algorithm, but some deemed input values are provided.

Sensors "

Refrigerator Recycling

flawir 8
Refrigerators B = I(f;."'h._.. ) L =t (Girh = srhg)) = —2] B f

No F-{ecycling
Bavh= Grh, =k ¥X 7,

Same algorithm, but some deemed input values are provided.

Attic
Insulation
Basement — .
; - l 2n was
Insulation Frgmai - fadnat X A Same algorithm, but some deemed input values are provided.
-1 r— o
Wall SR LR r'rlR FE.,.
Insulation
(gas)
Air Conditioning Savings:
Adtic (-—1 - ) 0 6 004 X drre
Insulation SR Vi
Basement LS .
Insulation Same algorithm, but some deemed input values are provided.
Wall Electric Heating Savings:
Insulation | S
. ':"L - :L}H Radnid X 45
(electric) - Fogan  ow .
I B 0 e il
m
Other

. Deemed annual kWh savings = 137 kWh.
Insulation
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(electric)
Other
Insulation Deemed annual MMBtu savings = 1.2 MMBtu.
(gas)

i li . camen T s 4
Air sea ng S M A MBI M EID K - Same algorithm producing a deemed savings approach per 1000
(electric) Aovh = h:ﬂi_ ft* based on zip code and heating type

g
Air Sealing Fai ﬂ.—.'.‘.'*.' RelE M AEE - -4 Same algorithm producing a deemed savings approach per 1000
(gas) Loy m ﬁ"ﬂ'r ft* based on zip code and heating type
IR o]y
Leepoud
Thermo stats Deemed annual kWh savings = 282 kWh.
(electric)
Thermostats Deemed annual MMBtu savings = 2.4 MMBtu.
(gas)
. sanh 1 .. 1 ..
il T p— Eoeown T | T
Heat pump h O -2_I_l._., X _"iii-' ?‘: L + "'Inli'-'.n-' X i 'ﬂiii:'r; ﬁ--ulau Akthwelling=180kWh
AkWhCommonArea = 325 kWh
tune-u - 1 . 1 .
p ik = i3 X | e B S0 T H’;ﬁii-'-'h“;___l_ Wccwings

Aeratqrs Deemed annual kWh savings = 41.7 kWh.
(electric)
Aerator

erators Deemed annual MMBtu savings = 0.36 MMBtu.
(gas)
Showqrheads Deemed annual kWh savings = 55.6 kWh.
(electric)

howerh
Showerheads Deemed annual MMBtu savings = 0.48 MMBtu.
(gas)
Plpe Wrap Deemed annual kWh savings = 55.6 kWh
(electric)
Pi ra

pe w p Deemed annual MMBtu savings = 0.48 MMBtu.
(gas)
Tank Wrap ik w5l 'h:al.. * {i‘.;iu Deemed savings per wrap = 31.5 kWh
(electric) &

These results were determined by reviewing program audit data and also reviewing the
measure-specific engineering savings estimates contained in each PA’s program tracking
database, and their relationships to the per unit values in PA Benefit-Cost Ratio (BCR)
models and to the methods described in the Technical Reference Manual (TRM). Also, a
review of third party algorithms from other Technical Resource Manuals or from recent
studies to get another perspective of how various jurisdictions calculate savings for
similar measures was conducted. These reviews included both local sources (within
Massachusetts or New England PAs), as well as outside sources like the Database for
Energy Efficient Resources (DEER), the Ohio TRM, and the New York TRMs.

How the Results of the Study Impact each Identified Program’s Savings:

The results of this study were used to derive net energy savings by multiplying the gross
reported savings by the NTG factors. The impact of this study was a decrease in the
reported net savings.
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Formulas Necessary to Understand the Impact of the Study on the PA’s Program(s):
The report includes all required algorithms and calculations to interpret and verify results.

If the Results of the Study Are Not Adopted by the PA, Fully Explain Why: The
NTG results were adopted. The proposed savings approaches will be used in 3-year
planning.

A copy of the complete study can be found in Appendix C, Study #7.

8. Brushless Fan Motors Impact Evaluation

Type of Study: Impact

Objective of the Study: To identify energy savings associated with BFM retrofits in
residential HVAC applications, as installed through the Cool Smart program.

Programs to which the Results of the Study Apply:
¢ Residential Cooling and Heating Equipment (Electric)

Results of the Study and How the Study Determined those Results: This evaluation
used on-site spot measurement and long-term metering of BFM retrofits to determine
statistically significant savings (£18% at an estimated 90% confidence interval) for a
sample of 26 pilot participants.

The summer demand coincidence factor was calculated using ISO-NE definitions of peak
period. Both energy and demand savings included the cooling interactive effect. The
following table summarizes the results.

Brushless Furnace Motor Fan Motor Results

Item Evaluated Savings

Annual kWh motor savings 246 kWh
Direct motor savings kWh 219 kWh
Interactive cooling savings kWh 27 kWh
Interactive heating penalty (mmbtu) -0.676 mmBtu
Connected kW 0.182 kW

CF — summer 0.26
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Item Evaluated Savings

CF — winter 0.25

Summer demand savings (kW) 0.047

Winter demand savings (kW) 0.038

Annual Equivalent Full Load Hr 1,493hrsmeasured

How the Results of the Study Impact each Identified Program’s Savings: Please
refer to the tables in Sections II.A.5 for the program listed above.

Formulas Necessary to Understand the Impact of the Study on the PA’s Program(s):
Not Applicable.

If the Results of the Study Are Not Adopted by the PA, Fully Explain Why: The
results of the study are adopted.

A copy of the complete study can be found in Appendix C, Study 8.

9. Demand Impact Model Update User Manual

Type of Study: Impact
Objective of the Study: Update the existing residential demand impact model originally
created by Quantec in 2001 with an improved interface and more recent Massachusetts-
or New England-specific load shape data.
Programs to which the Results of the Study Apply:

e Residential New Construction & Major Renovation (Electric and Gas)

e Low-Income Residential New Construction (Electric)

e Residential Cooling & Heating Equipment (Electric)

e Multi-Family Retrofit (Electric Only)

e Mass Save (Electric)

e Behavior/Feedback Program (Electric Only)

e ENERGY STAR® Lighting (Electric)
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10.

e ENERGY STAR® Appliances (Electric)
e Low-Income Single Family Retrofit (Electric and Gas)
e Low-Income Multi Family Retrofit (Electric Only)

Results of the Study and How the Study Determined those Results: The updated
model utilizes the best available load shape data, per-unit measure energy savings, and
ISO-NE definitions of peak period to allow PAs to dynamically calculate demand
impacts.

How the Results of the Study Impact each Identified Program’s Savings: The model
can be used to assess demand impacts for any of the Residential or Low-Income
programs. This model will be utilized where demand impacts are not calculated in a
typical impact evaluation. The results of this study only affect demand and energy
calculations, not savings. Gas programs are minimally impacted by the outcome of this
study.

Formulas Necessary to Understand the Impact of the Study on the PA’s Program(s):
Not Applicable

If the Results of the Study Are Not Adopted by the PA, Fully Explain Why: The
results of the study are adopted.

A copy of the complete study can be found in Appendix C, Study 9.

Massachusetts Lighting Consumer Survey Report

Type of Study: Market Assessment

Objective of the Study: The objective of the study was to understand the market for
energy-efficient light bulbs, with particular emphasis on establishing a baseline at the
onset of the changes in lighting standards resulting from the Energy Independence and
Security Act of 2007 (EISA), which went into effect on January 1, 2012.

Programs to which the Results of the Study Apply:

e Massachusetts ENERGY STAR Lighting Program (Electric)
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Recommendations Derived from the Study:

# Recommendation

la

The team will continue to track satisfaction with CFLs in the next two waves of
the survey to be completed in mid- and late-2012. The evaluation team will
continue to inquire what both satisfied and dissatisfied respondents like and do
not like about CFLs in order to provide a more complete understanding of CFL
satisfaction. The evaluation team will also ask respondents if they have recently
shifted their opinion about CFLs and why.

1b

The PAs have little direct control over the persistent concerns about CFLs. The
fact that they contain mercury, cannot dim as well as other bulb types, emit a
different quality of light, and take a while to warm up represents limitations of the
technology. However, at least for dimmability, warm-up time, and light quality,
some bulbs suffer from these problems more than others. The PAs may want to
continue to work with the program partners to support the highest quality CFLs
on the market, perhaps holding additional focus groups or doing other types of
consumer research to identify which bulbs those might be.

Ic

At this time, the LEDs on the market meant to replace 40 Watt and 60 Watt
incandescents do not save much more energy than CFLs, but they do address at
least some of the concerns with them, including concerns about mercury,
dimmability, and warm-up time. Of course, they also cost more than CFLs.
Therefore, in trying to increase adoption of LEDs, the PAs may want to consider
educational materials that highlight these advantages of LEDs, but in a manner
that does not add to the denigration of CFLs.

2a

The PAs may consider increasing consumer education efforts regarding covered
CFLs, as they are more difficult to distinguish from incandescents when simply
looking at bulbs in the lighting aisle of the store. For example, signage at the
point of purchase could note that the bulb is a CFL and that it can be used with a
wider variety of fixtures.

2b

The PAs may also want to consider reclassifying this bulb from “specialty” to
“covered standard”. Although the covered CFL is not the most common design, it
does not have any “specialty” functions, such as being dimmable or fitting into a
candelabra base. In fact, the covered CFL may offer the best opportunity to
capture those customers who reject spirals for aesthetic or “fit in fixture” reasons.
From an incentive and implementation perspective, the switch in classification
may just be a matter of semantics, but from an evaluation and energy-savings
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perspective, the covered CFL is most accurately grouped with other A-line bulbs
and not with specialty bulbs, because, at least in the short-term, covered CFLs
will usually replace A-line incandescents—and perhaps spiral CFLs—and not
specialty incandescents.

3 | Satisfaction with the dimming capabilities of CFLs has been a persistent concern
among consumers and many program administrators as well. Current indications
are that screw-in LEDs dim more consistently and to a greater degree than
dimmable CFLs. Therefore, the PAs may consider removing dimmable CFLs
from the list of products they support, and turn instead to LEDs as their preferred
dimmable technology.

4 | The PAs may want to consider placing a consumer education campaign that helps
consumers make more informed bulb choices, rather than simply defaulting to the
incandescent bulb with which they are most familiar. The best choice may not
always be the most efficient one, but perhaps consumers who are considering
stockpiling will learn that efficient bulb options to replace incandescents exist for
nearly all of their lighting needs. Moreover, PA education on EISA standards and
alternative bulb types may encourage consumers to choose efficient options over
stockpiling or buying halogen bulbs.

5 | The PAs may want to continue their efforts at helping consumers make the
transition from thinking about Watts to thinking about lumens. Educational
materials and point-of-purchase displays that show typical uses based on lumens
provide one example.

How the Study Came to the Recommended Conclusions: The recommendations were
based on information gathered during the data collection activities for the market
assessment. This included an in-depth consumer surveys to track key indicators of the
market for compact fluorescent lamps (“CFLs”), light emitting diodes (“LEDs”), and
halogens as well as the impact of EISA. The survey was timed to coincide with the
EISA-mandated onset of the phase-out of 100 Watt incandescent bulbs. The results
provide a baseline understanding of these important indicators at the earliest stages of
EISA; the evaluation team will field two additional surveys later in 2012 to track changes
that may occur as EISA implementation continues.

Explain Whether or Not the PA Decided to Adopt Recommendations from the
Study, and Why: Program Administrators plan to incorporate recommendation on
continuing consumer education of more efficient light bulbs and supporting LED
technology when applicable. Future studies will focus on analyzing the trend in CFL
dissatisfaction to see if this is a persistence issues, but no changes will be made until
more data is provided. Program Administrators will fully incorporate appropriate
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lighting strategies based on the findings from the additional survey waves planned for
2013 as more EISA standards go into effect.

A copy of the complete study can be found in Appendix C, Study #10.

C. Residential Pilot Studies

11. Memo: Major Renovations Pilot Evaluation

Type of Study: Process Evaluation

Objective of the Study: As follow up to the preliminary report on non-participant
interviews issued in 2011, this memo briefly summarizes findings from interviews with
homeowners, architects and builders involved with projects completed by the end of
2011. The memo focuses on satisfaction with the Pilot and suggestions for how the Pilot
could be improved or made more user-friendly. In addition, it summarizes a discussion
with a HERS rater who worked with 5 of the 11 completed projects.

Programs to which the Results of the Study Apply:
e Residential New Construction & Major Renovation (Electric and Gas)
e Low-Income Residential New Construction (Electric)
Recommendations Derived from the Study:

# Recommendation

1 | Make requirements for participating in the Pilot clearer

2 | Encourage further energy-efficiency upgrades and address smaller projects.

3 | Make clear what programs a project qualifies for and if it can participate in multiple
programs.

4 | Speed up the administration process—minimize delays in issuing incentives.

How the Study Came to the Recommended Conclusions: Recommendations are
based on findings from discussion with a HERS rater who worked with five of the eleven
completed projects and in-depth interviews conducted with eight homeowners, three
architects and three builders. In most cases the interviewees played more than one role
on the projects they were involved in. For example, the owner may have been the
architect and/or been the one who applied to participate in the Pilot. The builder may
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have been hired by the applicant or submitted the application for the project to participate
in the Pilot. The architect may have also been the general contractor or builder and may
have submitted the application for the project to participate in the Pilot. All interviewees
were asked to provide suggestions for how the Pilot could be improved or made more
user-friendly.

Explain Whether or Not the PA Decided to Adopt Recommendations from the
Study, and Why: The Major Renovations pilot went through an update in early 2012 to
make adjustments based on lessons-learned and to address the findings from interviews
with homeowners, architects and builders.

One adjustment was that the pilot became a contractor-focused program rather than a
homeowner-focused program. The change was made in response to homeowner
comments that the pilot requirements were unclear. Homeowners were struggling to
understand and manage the technical requirements of the pilot, while a contractor should
have greater familiarity with the requirements.

Another adjustment was that the eligibility requirements changed to allow major
renovations of any size to participate. This change ensured there would not be a gap
between the Home Energy Services program and the Major Renovations pilot, where
people would not qualify for either program.

A copy of the complete study can be found in Appendix C, Study 11.

12. Massachusetts Residential New Construction Four to Fight Story Multi-Family
Pilot Interview Findings

Type of Study: Process Evaluation

Objective of the Study: Assess the strengths and areas in need of improvement of the
three year pilot that was introduced to serve smaller, four to eight story buildings that do
not qualify for ENERGY STAR certification but are too small for commercial programs.
The report focuses on the lessons learned from the pilot about addressing the energy
efficiency potential of the mid-rise multi-family new construction market.

Programs to which the Results of the Study Apply:
e Residential New Construction & Major Renovation (Electric and Gas)

e Low-Income Residential New Construction (Electric)
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Recommendations Derived from the Study:

# Recommendation

1 | Offer a performance-based program for the mid-rise multi-family new construction
market, or possibly the entire multi-family market over three stories.

2 | The pilot’s verification of ventilation and infiltration rates for individual units
through the High Performance Building Adder is a positive innovation. Given that
quality installation of insulation and air sealing have shown to be important in
single family structures, multi-family programs should continue to fund and
encourage these measures.

3 | Offer a long-term program. Ideally, a program would run for a longer period of
time and be renewed annually, so that prospective participants know that the
program will be in place when their projects complete. With a longer-term
program, implementers should focus their efforts on reaching projects at the earliest
stage possible.

4 | Try to identify and recruit more projects with less of an energy efficiency or green
building tilt. Expanding relationship-based marketing focused on the design
community would enable programs to reach more projects and provide the
assistance they need to incorporate higher levels of energy efficiency.

5 | Consider offering assistance and support for the design team, especially as more
projects with less of a green tilt are recruited.

6 | Consider efforts to address market concerns and misperceptions about energy-
efficient building practices. Participant interviews identified a number of concerns
particular to this market, notably that more efficient systems need more
sophisticated staffs and training for building operation and that it would be more
difficult to obtain replacement parts.

How the Study Came to the Recommended Conclusions: Recommendations are
based on findings from fourteen interviews conducted with the pilot’s sponsors (three
interviews), implementer (two interviews), and participants with completed projects (nine
interviews representing fourteen projects). The interviews examined the pilot’s goals and
objectives, the process of signing up and completing verification, outreach and the timing
of projects served, the measures covered, the measures installed, barriers to energy
efficient multi-family new construction, and satisfaction.

Explain Whether or Not the PA Decided to Adopt Recommendations from the
Study, and Why: With the goal of transitioning the current Massachusetts Multi-Family
New Construction Pilot to a full program, the following program design features which
incorporate the above recommendations are being explored. The proposed program will
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continue to provide a single point of contact for the participants and provide service for
all fuel sources and meter configurations. To address the issue of long development
timelines, a suite of program offerings will provide a stepped enrollment mechanism for
pre-bid and post-bid projects. (The bid process is the project milestone after which
efforts to influence energy efficiency are no longer possible.) The first offering will
include a simple prescriptive application to service post-bid projects. The goal will be to
maximize the capture of energy savings from established designs with a focus on
residentially metered electric savings.

In tandem with this simple prescriptive offering, a whole building prescriptive program
and an interactive savings tool are being developed for pre-bid projects. Third party
verification and commissioning activities will continue to be incentivized. In total, these
approaches will be capable of servicing multi-family projects from 4 stories and up.
These combinations of measures, in conjunction with the transition mechanism, will
allow the program to offer cost-effective incentives that will move projects to achieve
higher levels of energy efficiency and pave the way to recruit and educate more first-time
program participants.

A copy of the complete study can be found in Appendix C, Study 12.

13. 2011 Home Energy Services Packaged Measure Pilot Evaluation

Type of Study: Pilot Evaluation

Objective of the Study: The evaluation was a review to determine whether the
additional customer incentives offered in an effort to achieve deeper savings at one time
in the Home Energy Services program made a difference in the customer’s willingness to
move forward with installation of energy efficient measures, meeting the pilot’s stated
goal, as well as assessing the delivery of the pilot itself.

Programs to which the Results of the Study Apply:
e Mass Save (Electric)
e Weatherization (Gas)

Recommendations Derived from the Study:

# Recommendation

1 | The Cadmus Team suggests that if the PAs reissue the pilot, they consider
additional package combinations, such as an all-insulation package. PAs might
also consider a package option without the heating system requirement, which is
the highest cost item.
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2 | The Cadmus Team suggests that the PAs and vendors market the pilot and continue
to encourage the HES auditors to explain fully the benefits of the pilot when
conducting HES audits.

How the Study Came to the Recommended Conclusions: The recommendations are
based on PA program manager interviews, program vendor staff interviews, participant
and nonparticipant customer surveys, and a review of pilot and historical program data.

Explain Whether or Not the PA Decided to Adopt Recommendations from the
Study, and Why:

If the PAs decide to reissue the pilot, additional package combinations will be
discussed for appropriateness and cost effectiveness.

The PAs will look into the best approach for handling this recommendation if the
pilot is reissued.

A copy of the complete study can be found in Appendix C, Study 13.

14. Heat Pump Water Heaters Evaluation of Field Installed Performance

Type of Study: Technology Evaluation

Objective of the Study: The objective of this study was to quantify the in-situ
performance of three types of heat pump water heaters (“HPWH”). The study was also
meant to answer questions on the efficiency, reliability, and performance of the three
types of HPWHSs.

Programs to which the Results of the Study Apply: This is a new pilot measure that
will not directly affect savings from any program during this annual report year. Going
forward, this is likely to affect only electric programs.

Results of the Study: This study did not have recommendations per se, but rather
quantified the results of HPWH use that can be used in the analysis of potential HPWH

measures.
Small Tank (50-60 gal)  Large Tank (80 gal)
Measure Life 10 years 10 years

Incremental Cost $1,510 $2.610
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Mean Annual kWh Saved over

ERWH 1,687 2,670

Annual Energy Usage

HPWH; Monitored (kWh) 734-4,035 [1643]' 1,200-2,040 [1579]"
ERWH; EF=0.91 (kWh) 1,898-5,813 [3330]1 3,110-6,078 [4249]1
Gas, Oil, or Propane; EF=0.56 1 1
(MMBTU) 1,289-3,105 [1950] 1,880-3,226 [2410]
Gas, Oil, or Propane; EF=0.67 1 1
(MMBTU) 957-2,664 [1577] 1,510-2,757 [1987]
Mean Winter Peak Demand

Reduction over ERWH? 3741 W

Mean Summer Peak Demand

Reduction over ERWH? 174.8 W

' Minimum — Maximum [Mean]
? June-August, Weekdays, 1pm-5pm
3 December — January, Weekdays, 5pm-7pm

How the Study Determined Those Results: The study came to its conclusions through
evaluating the in-situ performance of three types of HPWH products. Fourteen units
were monitored for over one year.

Explain Whether or Not the PA Decided to Adopt Recommendations from the
Study, and Why: There are not any strict recommendations to adopt from this study but
the PAs will use the results from this study in future analysis of HPWH measures.

A copy of the complete study can be found in Appendix C, Study 14

15. Solar Hot Water Program Pilot Evaluation

Type of Study: Pilot Evaluation

Objective of the Study: The objective was to evaluate this pilot program through billing
analyses, surveys, on-site validations, and engineering reviews.
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Programs to which the Results of the Study Apply:
e Residential Building Practices and Demonstration Program

Results of the Study and How the Study Determined those Results: Key findings of
this evaluation include:

# Finding

1 | The SHW pilot program gross gas savings, based on engineering estimates and
modeling, is predicted to be approximately 701 MMBTU/yr, with average savings
of approximately 14.2 MMBTU/yr per program participant.

2 | The SHW pilot program net gas savings, based on a billing analysis to account for
takeback and other effects, is approximately 512 MMBTU/yr, with average savings
of approximately 10.9 MMBtu/yr per program participant.

3 | Site visits confirmed the quality of SHW installations, with the only consistent
problem being the lack of a UV-resistant jacket over the foam insulation on outdoor
piping. The most common non-plumbing issue observed was excessive shading of
solar collectors.

4 | The cost-effectiveness of SHW systems installed through this program is low, with
simple post-rebate payback periods to customers of 50 years, on average. Some
well loaded and well sited systems, however, achieved simple payback periods of
10 years. However, including O&M costs could extend these payback periods of a
well loaded system to over 100 years and of a well sited system to over 20 years,
respectively.

Data for this report were obtained through billing analyses, customer surveys, site visits,
and engineering reviews of solar hot water systems installed through this program over
the past several years.

How the Results of the Study Impact each Identified Program’s Savings: The Solar
Hot Water Pilot program is a pilot program and is not currently reporting savings. As
part of this evaluation, total program natural gas savings were calculated to be
approximately 701 MMBTU/year.

Formulas Necessary to Understand the Impact of the Study on the PA’s Program(s):
The report includes all required algorithms and calculations to interpret and verify results.

If the Results of the Study Are Not Adopted by the PA, Fully Explain Why: N/A

A copy of the complete study can be found in Appendix C, Study 15.
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D.

Low-Income Studies

16. Massachusetts 2011 Low-Income Program Process Evaluation

Type of Study: Process Evaluation

Objective of the Study: The focus for this process evaluation was to report the opinions
and various perspectives gathered through interviews with program stakeholders. The
key objectives for the 2011 program process evaluation were as follows:

e Follow up on topics discussed during the 2010 process evaluation, such as
progress in standardization goals, internal and external QA/QC processes, and
participant waitlists;

e Identify and discuss areas where the program changed in 2011 and reason(s) for
the changes; and

¢ Recommend improvements for process-related issues and suggest ways to
standardize or streamline processes between agencies/PAs.

Programs to which the Results of the Study Apply:
e Low-Income Single-Family Retrofit (Electric & Gas)
e Low-Income Multi-Family Retrofit (Electric & Gas)
Recommendations Derived from the Study:

Low-Income Single Family Program Process Evaluation Recommendations

# Recommendation

1 | If not already, all PAs should provide savings goals to their lead agencies to improve
transparency between PAs and program implementers. Lead vendors should then
provide all sub-agencies information about annual savings goals, especially in cases
where it is a challenge to meet the PAs’ savings goals. Furthermore, it may prove
beneficial for all agencies to track certain savings performance indicators in a
manner similar to that of how they track budgets and spending. If indicators for
savings performance currently do not exist, this should be a topic for discussion in
the Best Practices working group meetings.

2 | The PAs should establish an approval system that does not cause significant delays
the PAs ability to provide program budgets to implementers. The process should be
set up in a way that PAs can provide contracts and budget information to the
agencies in advance of program [start date] year, to provide services to customers in
a timely and effective manner and ensure agencies can plan effectively. Multi-year
contracts and budgets should be implemented, when possible, with any subsequent




NSTAR Electric Company Page 111
2011 Energy Efficiency Annual Report

revisions negotiated in advance of existing contract expiration dates.

3 | Through the Best Practices working group, standardize a streamlined approval
process for repairs that works for the agencies and PAs.

4 | Through the Best Practices working group (including the PAs), develop, document
and put into practice both (a) a standardized definition of the waitlist; and (b)
standardized methods for tracking and reporting this information. One suggested
definition for wait list is the number of eligible low-income customers who have
completed all the necessary paperwork to participate and are awaiting an audit.

5 | Coordinated and developed through the Best Practices working group, PAs should
investigate funding a statewide energy education curriculum, including leave-behind
materials and energy saving tips. This effort should aim to increase the depth of
energy savings resulting from behavior change, and provide thorough and consistent
energy conservation messages to participants.

6 | An assessment of necessary or recommended trainings should be discussed through
the Best Practices Group to ensure quality auditors and contractors while also
maintaining cost-effectiveness.

Through the Best Practices working group (or sub-committee) including CRI and
DHCD, discuss ways to further streamline the QA/QC process so it serves the needs
of the PA-funded program while minimizing participant intrusion. The objectives of
the discussion should be:

a. Clearly articulate the objectives of multiple QA/QC visits to a
participant’s home.

b. Establish the value of agencies conducting 100% post inspections
versus redirecting resources to serve more homes.

c. Determine where the objectives of the DHCD and CRI inspections
align and identify if there are opportunities for collaboration and
coordination.

d. Assess how changes in federal funding levels are expected to affect
DHCD inspections and what affect that has on collaboration or
coordination opportunities.

Findings from this discussion should be clearly documented and action items to
improve QA/QC process should be adopted.
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Low-Income Multi-Family Retrofit Program Process Evaluation Recommendations

# Recommendation

1

The LIMF Advisory Committee should encourage more standardization across PAs
by developing standardized project screening criteria or a tool to determine savings
and cost effectiveness for both gas and electric projects.

Identify one single representative program to remain involved with during the entire
participation process with building managers. Consider looking to the Multi-Family
Market Integrator used in the market rate multi-family program as a model.

Update program materials, including the Program Guide, and clarify the role of each
PA’s branded benchmarking software tool. To ensure continued participation and
energy savings into the future, plan for the need to increase participation in the
LIMF program by raising awareness among potential participants of their eligibility
and the existence of the program. Facilitate this effort by developing marketing
collateral, such as leave-behind materials, that help to clarify and differentiate the
LIMF program eligibility and requirements from other potential funding sources that
may commonly be offered to participants.

Develop data formats to track program savings and administer the program more
consistently. To prepare for any future audit or evaluation efforts, all implementers
should collect and store building manager contact information as part of the program
tracking data, then share those details with the PAs.

How the Study Came to the Recommended Conclusions: The recommendations were
developed through 77 interviews with program stakeholders.
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Explain Whether or Not the PA Decided to Adopt Recommendations from the
Study, and Why:

Low-Income Single-Family Program Process Evaluation Recommendations Responses:

# Recommendation PA Response

1

If not already, all PAs should provide savings goals
to their lead agencies to improve transparency
between PAs and program implementers. Lead
vendors should then provide all sub-agencies
information about annual savings goals, especially in
cases where it is a challenge to meet the PAs’ savings
goals. Furthermore, it may prove beneficial for all
agencies to track certain savings performance
indicators in a manner similar to that of how they
track budgets and spending. If indicators for savings
performance currently do not exist, this should be a
topic for discussion in the Best Practices working
group meetings.

PAs have been and will
continue to provide savings
goals to lead vendors to the
best of their ability. Often,
lead vendors not only
manage the overall spend
of the program between the
various agencies
implementing the program
but also their performance
as it relates to savings
goals for PA’s territory.

PAs should establish a system that does not cause
significant delays to the PAs ability to provide
program budgets to implementers. The process
should be set up in a way that PAs can provide
contracts and budget information to the agencies in
advance of program [start date] year, to provide
services to customers in a timely and effective
manner and ensure agencies can plan effectively.
Multi-year contracts and budgets should be
implemented, when possible, with any subsequent
revisions negotiated in advance of existing contract
expiration dates.

The PAs are always willing
to work with the DPU to
establish a regulatory
approval system that does
not cause significant delays
in program delivery.

Through the Best Practices working group,
standardize a streamlined approval process for repairs
that works for the agencies and PAs.

This recommendation is
being considered for
adoption at this time. The
PAs have not formally
adopted or rejected any
recommendations that
require changes to program
design and operations.

Through the Best Practices working group (including
the PAs), develop, document and put into practice

This recommendation is
being considered for
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both (a) a standardized definition of the waitlist; and
(b) standardized methods for tracking and reporting
this information. One suggested definition for wait
list is the number of eligible low-income customers
who have completed all the necessary paperwork to
participate and are awaiting an audit.

adoption at this time. The
PAs have not formally
adopted or rejected any
recommendations that
require changes to program
design and operations.

Coordinated and developed through the Best
Practices working group, PAs should investigate
funding a statewide energy education curriculum,
including leave-behind materials and energy saving
tips. This effort should aim to increase the depth of
energy savings resulting from behavior change, and
provide thorough and consistent energy conservation
messages to participants.

PAs are in process of
reviewing current
marketing collateral and
energy education materials
that is used by the PAs
and/or agencies. Once the
analysis of what is
currently available is
complete, the PAs will
determine if the
recommendation for the
development and/or
utilization of statewide
materials should be
adopted.

An assessment of necessary or recommended
trainings should be discussed through the Best
Practices Group to ensure quality auditors and

contractors while also maintaining cost-effectiveness.

This recommendation is
being considered for
adoption at this time. The
PAs have not formally
adopted or rejected any
recommendations that
require changes to program
design and operations.

Through the Best Practices working group (or sub-
committee) including CRI and DHCD, discuss ways
to further streamline the QA/QC process so it serves
the needs of the PA-funded program while
minimizing participant intrusion. The objectives of
the discussion should be:

e C(learly articulate the objectives of multiple
QA/QC visits to a participant’s home.

e Establish the value of agencies conducting
100% post inspections versus redirecting
resources to serve more homes.

e Determine where the objectives of the DHCD

This recommendation is
being considered 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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and CRI inspections align and identify if there
are opportunities for collaboration and
coordination.

e Assess how changes in federal funding levels
are expected to affect DHCD inspections and
what affect that has on collaboration or
coordination opportunities.

Findings from this discussion should be clearly
documented and action items to improve QA/QC
process should be adopted.

Low-Income Multi-Family Retrofit Program Process Evaluation Recommendations
Responses:

# Recommendation PA Response

1

The LIMF Advisory Committee should encourage
more standardization across PAs by developing
standardized project screening criteria or a tool to
determine savings and cost effectiveness for both gas
and electric projects.

This recommendation is
being considered for
adoption at this time. The
PAs have not formally
adopted or rejected any
recommendations that
require changes to program
design and operations.

Identify one single representative program to remain
involved with during the entire participation process
with building managers. Consider looking to the
Multi-Family Market Integrator used in the market
rate multi-family program as a model.

This recommendation is
being considered for
adoption at this time. The
PAs have not formally
adopted or rejected any
recommendations that
require changes to program
design and operations.

Update program materials, including the Program
Guide, and clarify the role of each PA’s branded
benchmarking software tool. To ensure continued
participation and energy savings into the future, plan
for the need to increase participation in the LIMF
program by raising awareness among potential
participants of their eligibility and the existence of
the program. Facilitate this effort by developing
marketing collateral, such as leave-behind materials,

PAs are in process of
reviewing current marketing
collateral and energy
education materials that is
used by the PAs and/or
agencies. Once the analysis
of what is currently
available is complete, the
PAs will determine if the
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that help to clarify and differentiate the LIMF | recommendation for the
program eligibility and requirements from other | development and/or
potential funding sources that may commonly be | utilization of statewide
offered to participants. materials should be adopted.

4 This recommendation is
Develop data formats to track program savings and | being considered for
administer the program more consistently.  To | adoption at this time. The
prepare for any future audit or evaluation efforts, all | PAs have not formally
implementers should collect and store building | adopted or rejected any
manager contact information as part of the program | recommendations that
tracking data, then share those details with the PAs. require changes to program
design and operations.

A copy of the complete study can be found in Appendix C, Study 16.

17. Low-Income Single Family Program Impact Evaluation

Type of Study: Impact Evaluation

Objective of the Study: The objective of the study was to determine gross per-unit
savings generated by each low-income program measure.

Programs to which the Results of the Study Apply:

e Low-Income Single Family Retrofit (Electric & Gas)

Results of the Study and How the Study Determined those Results: The PA-
weighted Massachusetts-wide per-unit gross ex post energy savings (by measure and
primary fuel type of treated homes) are summarized below.

Oil
Natural Gas Electric (MMBTUSs/

Category Measure (Therms/year) (kWh/year) year)

Insulation | Insulation and Air Sealing
and Air (overall)
Sealing

263* 1,616 28.1

Air Sealing 105 501 9.9

Attic Insulation 83 1,071 11.6
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Measure

Natural Gas

(Therms/year)

Electric
(kWh/year)

Page 117

Oil
(MMBTUs/
year)

Wall Insulation 115 824 11.2
Basemg:nt Ceiling 15 30 29
Insulation
Basement Wall Insulation 13 37 0.2
Furnace Fan (due to
weatherization) 206 (kWh) - 224 (kWh)
Cooling (due to
weatherization) 138 (kWh) - 153 (kWh)
Heating System 199% . 1.4
Replacement

Heati Boiler Reset Controls -- -- 4.4

eating

System Programmable Thermostat | -- -- 3.1
Furnace Fan (due to furnace 172 (kWh) B 132 (kWh)
replacement)
Refrigerator Replacement -- 762 --
Second Refrigerator _ 1,180 B

. Removal

Appliances
Freezer Replacement -- 239 --
Window AC Replacement | -- 204 --
CFLs - 45 -

Lighting Torchieres -- 211 --
Fixtures -- 140 --

Domestic Domestic Hot Water

Hot Water | (overall) > 128 0.7
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Oil
Natural Gas Electric (MMBTUSs/

Measure (Therms/year) (kWh/year) year)

Low-Flow Showerhead 9 188 1.1

Faucet Aerator 2 40 0.2

Pipe Wrap 4 41 0.4

Duct Insulation 55 -- 43
Distribution

Duct Sealing 33 -- 33
Other Baseload (TLC Kits) -- 25%* --

* Indicates this number is based on billing analysis. All other measure results through
engineering analysis (simulation or algorithms).

** Reflects MA-wide average based on each PA's kit contents and participation.

How the Results of the Study Impact each Identified Program’s Savings: Please
refer to the table in Section I1.B.5

Formulas Necessary to Understand the Impact of the Study on the PA’s Program(s):
A complete set of measure-specific engineering algorithms are provided in the appendix
of the report.

If the Results of the Study Are Not Adopted by the PA, Fully Explain Why: The
results of the study are adopted.

A copy of the complete study can be found in Appendix C, Study 17.

E. C&lI Program Studies

18. Non-Controls Lighting Evaluation for the Massachusetts Small Business Direct
Install Program: Multi-Season Study

Type of Study: Impact Evaluation

Objective of the Study: The impact evaluation was conducted to provide independent
estimates of annual energy savings and peak demand impacts for the retrofit installation
of high-efficiency lighting fixtures through the C&I Small Retrofit programs. The impact
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evaluation focused on savings due to the equipment change only and does not include
savings due to the installation of lighting controls.’

Through extended metering of lighting time-of-use, the study determined program
realization rates for the following savings parameters:

e Annual energy savings (kWh)
e Annual energy savings during energy on-peak period (%)
e Summer and winter peak period demand reduction (kW)
e Annual heating gas and oil impact (MMBtu)

Programs to which the Results of the Study Apply:
e C&I Small Retrofit (Electric Only)

Results of the Study and How the Study Determined those Results: The impact
factors for the statewide program are provided in Table 1. The table includes factors for
adjusting the gross energy and peak demand savings and for estimating the gas and oil
impacts of lighting fixtures measures implemented through the C&I Small Retrofit
program.

Impact factors are provided separately for WMECO due to a difference in the
methodology for estimating gross savings for the 2010 and 2011 programs.

The impact factors are based on post-retrofit verification, metering, and analysis
performed at 126 participant sites statewide. Metering was performed at all 126 sample
sites during winter 2010-2011 and at 26 sites with expected seasonal variation (e.g.,
schools and summer camps) during summer-fall 2011.

The impact evaluation of lighting control installations was conducted in Small Business
Direct Install Program: Pre/Post Lighting Controls Study. June 2012.
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Impact Factors:

Factor Description Statewide WMECO
kWh RR Energy realization ratei 96% 2%
HVACeLec HVAC interaction factor, electric heat 106% 102%
Total combined energy realization rate (kWh RR x HVACeed) 102% 73%"
%k Wh On-Peak Percent energy savings on-peak 69% 70%
kWRR Connected kW realization rate 89% 98%
CFsr Coincidence factor, summer peakii 66% 60%
CFwe Coincidence factor, winter peakii 44% 43%
HVACs= HVAC demand interaction factor, summer on-peak 110% 11%
HVACwe HVAC demand interaction factor, winter on-peak 100% 97%
Total combined summer kW realization rate (kW RR x CFsp x HVACsp) 72% 65%
Total combined winter kW realization rate (kW RR x CFur x HVACw) 44% 4%
HVACaas HVAC interaction factor, gas heat (MMBtu/kWh)® -0.001075 -0.000522
HVACoL HVAC interaction factor, oil heat (MMBiu/kWh)’ -0.000120 -0.000252

Includes lighting impacts only; does not include HVAC interaction impacts.

i Statewide coincidence factors are for on-peak capacity periods; WMECO coincidence factors are for seasonal peak periods.

i HVAC gas and oil impacts are negative values because the reduction in lighting operation reduces waste heat generated in the
space and results in an increase the space heating load.
" The combined energy realization rate for WMECQO is lower than the statewide average due to a different methodology for
estimating HVAC interactive impacts. If WMECO changes its methodology to match that of the other PAs, this energy realization
rate is no longer valid.

How the Results of the Study Impact each Identified Program’s Savings: Results of
the study will be applied to update existing impact factors used in calculating small
business program lighting fixture electric energy and demand savings. As applied the
results will marginally decrease energy and summer demand savings and marginally
increase winter demand savings.

Formulas Necessary to Understand the Impact of the Study on the PA’s Program(s):
Program adjusted gross impacts are calculated by applying the total combined energy and
demand realization rates to the program gross energy and demand tracking estimates,
respectively:

Adjusted gross energy impacts are calculated by applying the kWh realization rate (kWh
RR) and the HVAC electric interaction factor (HVACEgLgc) to the tracking gross energy
savings.

Adjusted Gross kWh = Tracking Gross kWh « kWh RR + HVACgrgc

Similarly, summer and winter peak demand impacts are calculated by applying the
connected demand realization rate (kW RR), peak coincidence factor (CFsp for summer,
CFwp for winter) and HVAC demand interaction factor (HVACsgp for summer, HVACyp
for winter) to the tracking connected kW savings.
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Summer Peak kW = Tracking Gross kW « kW RR = CFgp * HVACsp

Winter Peak kW = Tracking Gross kW = kW RR + CFyp * HVACyp

The statewide coincidence factors are based on the ISO-NE on-peak capacity periods; the
WMECO coincidence factors are based on the ISO-NE seasonal peak capacity periods.
A detailed description of the formulas for applying the impact factors in Table 1 is
provided in the full report (see pages 3-4).

If the Results of the Study Are Not Adopted by the PA, Fully Explain Why: Results
of the study have been adopted by MA Program Administrators

A copy of the complete study can be found in Appendix C, Study 18.

19. 2010 Combined Heat and Power Impact Evaluation Methodology and Analysis
Memo

Type of Study: Impact Evaluation

Objective of the Study: The study was intended to produce kWh realization rates,
thermal realization rates, and fuel impact realization rates at both the PA and statewide
level. The kWh realization rate was meant to inform evaluation departments’ net savings
calculations while the thermal realization rates and fuel impact realization rates were
produced to inform PA implementation and engineering departments regarding the
accuracy of their project screening process.

Programs to which the Results of the Study Apply:
e C&I Retrofit (Electric Only)
Results of the Study and How the Study Determined those Results:

Summary of
Realization Rates

Weighted Mean Weighted Mean Weighted Mean

Prooram kWh Realization Thermal Fuel Impact
08 'a' Rate Realization Rate Realization Rate
Administrator
NGRID 0.86 + .08 1.01+.11 0.87
NSTAR 1.15+ .16 1.03 £ .08 1.06

Prgm Avg 0.93+.07 1.01 +.08 0.90
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The study determined realization rates at the PA level and statewide level. A
combination of onsite equipment verification, examination of operating conditions,
interviews with site personnel, and equipment metering of 15 individual projects
completed during 2010 was performed to inform modeling assumptions and determine
realization rates. Metering was performed over a 6 month period, with at least 1 month
of summer and 1 month of winter metering required for site inclusion in the evaluation.
The results were extrapolated over the remainder of the 12 months to determine evaluated
savings. PAs represented in the study sample were NSTAR and National Grid.

How the Results of the Study Impact each Identified Program’s Savings: How the
results impact each program’s savings is a function of the previous realization rates that
were being incorporated into each PA’s savings models. Since this is the first time CHP
has been evaluated, program administrators had been assuming a 100% kWh realization
rate. With the new impact results, the resulting realization rate for NSTAR will increase
net savings while the resulting realization rate for National Grid will decrease net
savings.

Formulas Necessary to Understand the Impact of the Study on the PA’s Program(s):
Net Savings = Gross kWh Savings x Gross Realization Rate® x (1 — Freeridership Rate +
Spillover Rate). Further information can be found in the Massachusetts Technical
Reference Manual for Estimating Savings from Energy Efficiency Measures 2011
Program Year — Report Version.

If the Results of the Study Are Not Adopted by the PA, Fully Explain Why: N/A —
This study has been adopted by both NSTAR and National Grid.

A copy of the complete study can be found in Appendix C, Study 19.

20. Impact Evaluation of 2010 Custom Process and Compressed Air Installations

Type of Study: Impact Evaluation

Objective of the Study: The study’s objective was to produce both energy (kWh) and
demand (kW) realization rates for program administrators’ custom process and
compressed air projects. A 90% confidence interval was set for energy and an 80%
confidence interval was set for demand in the sample design. Realization rates were to be
produced at the individual PA level and also at the statewide level.

Programs to which the Results of the Study Apply:
e C&I New Construction and Major Renovation (Electric Only)

e C&I Retrofit (Electric Only)

Realization rate determined by this study.
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Results of the Study and How the Study Determined those Results:

Overall Process Results

Annual MWh

% On-

Peak
MWh

On-Peak On-Peak

On-Peak
MWh

Summer

kw

Winter

kW
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Summer
Season
Peak kW

Winter
Season
Peak kW

Total Tracking Savings 22,888 2,833 2,883 2,833 2,883
Total Measured Savings 17,434 - - 2,324 2,531 2,381 2,573
Realization Rate 76.2% - - 82.0% 87.8% 84.0% 89.3%
Relative Precision at90% Confidence 14.9% - -

Error Bound at 90% Confidence 2,602 - -

Relative Precision at 80% Confidence 24.0% 20.4% 24.3% 20.6%
Error Bound at 80% Confidence 558 516 578 531
Error Ratio 0.74 - - 1.30 123 1.26 121

Overall Compressed Air Results

Annual MWh

% On-Peak
MWh

On-Peak
MWh

On-Peak

Summer
kW

Summer

On-Peak Season Peak

Winter kW

kW

Winter
Season
Peak kW

Total Tracking Savings

Total Measured Savings 5,168 - - 577 553 569 560
Realization Rate 85.2% - - 76.3% 74.1% 75.2% 75.1%
Relative Precision at 90% Confidence 24.6% - -

Error Bound at 90% Confidence 1,274 - -

Relative Precision at 80% Confidence 28.6% 30.9% 27.8% 30.0%
Error Bound at 80% Confidence 165 171 158 168
Error Ratio 0.57 - - 0.84 0.92 0.83 0.89

Compressed Air Results by PA

Annual MWh

% On-Peak
MWh

On-Peak
MWh

On-Peak
Summer
kW

On-Peak
Winter kW

Summer
Season Peak
kw

Winter
Season
Peak kW

National Grid

Total Tracking Savings 3,936 48.1% 1,893 485 476 485 476
Total Measured Savings 3,507 44.9% 1,575 381 395 367 402
Realization Rate 89.1% 93.4% 83.2% 78.6% 83.0% 75.6% 84.4%
Relative Precision at 90% Confidence 34.0% - 33.8%

Error Bound at 90% Confidence 1,191 - 532

Relative Precision at 80% Confidence 40.3% 40.5% 39.9% 39.1%
Error Bound at 80% Confidence 154 160 146 157
Error Ratio 0.57 - 0.51 0.88 0.89 0.87 0.86
NSTAR

Total Tracking Savings 1,170 - - 143 144 143 144
Total Measured Savings 913 - - 117 114 117 115
Realization Rate 78.0% - - 81.6% 79.2% 81.6% 79.6%
Relative Precision at 90% Confidence 45.1% - -

Error Bound at 90% Confidence 412,081 - -

Relative Precision at 80% Confidence 34.6% 37.1% 34.7% 36.7%
Error Bound at 80% Confidence 40 42 41 42
Error Ratio 0.74 - 0.72 0.75 0.81 0.76 0.80
WMECO

Total Tracking Savings 958 - - 128 126 128 126
Total Measured Savings 747 - - 78 44 85 43
Realization Rate 78.0% - - 61.3% 34.7% 66.8% 34.5%
Relative Precision at 90% Confidence 24.6% - -

Error Bound at 90% Confidence 184 - -

Relative Precision at 80% Confidence 55.0% 95.9% 52.5% 98.0%
Error Bound at 80% Confidence 43 42 45 43
Error Ratio 0.32 - - 0.80 1.42 0.75 1.43
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The study determined realization rates at the PA level and statewide level. A
combination of onsite equipment verification, examination of operating conditions,
interviews with site personnel, and equipment metering of 28 custom process and 11
custom compressed air projects completed during 2010 was performed to inform
modeling assumptions and determine realization rates. Metering was performed over a 3
month period, with the resulting data being extrapolated over the remainder of the 12
months to determine evaluated savings. PAs represented in the study sample were
National Grid, NSTAR, Unitil and WMECO.

How the Results of the Study Impact each Identified Program’s Savings: How the
results impact each program’s savings is a function of the previous realization rates that
were being incorporated into each PA’s savings models. For instance, if a PA had been
carrying a higher realization rate than was produced in this study, the affected program’s
savings would decrease once the new realization rate was incorporated.

Formulas Necessary to Understand the Impact of the Study on the PA’s Program(s):
Net Savings = Gross Savings x Gross Realization Rate’ x (1 — Freeridership Rate +
Spillover Rate). Further information can be found in the Massachusetts Technical
Reference Manual for Estimating Savings from Energy Efficiency Measures 2011
Program Year — Report Version.

If the Results of the Study Are Not Adopted by the PA, Fully Explain Why: N/A —
This study has been adopted by all PAs.

A copy of the complete study can be found in Appendix C, Study 20.

21. Impact Evaluation of 2010 Custom Lighting Installations

Type of Study: Impact Evaluation

Objective of the Study: The study’s objective was to produce both energy (kWh) and
demand (kW) realization rates for program administrators’ custom lighting projects. A
90% confidence interval was set for energy and an 80% confidence interval was set for
demand in the sample design. Realization rates were to be produced at the individual PA
level and also at the statewide level.

Programs to which the Results of the Study Apply:
e C&I New Construction and Major Renovation (Electric Only)

e C&I Retrofit (Electric Only)

Realization rate determined by this study.
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Results of the Study and How the Study Determined those Results:

On-Peak

Statistic

Annual

MWh

Summer

kw

On-Peak
Winter kW Peak kW Peak kW

Summer

Season

Winter
Season

Total Tracking Savings 46,463 7,659 8,061 7,659 8,061
Total Measured Savings 45,696 7,166 7,392 7,056 7,056
Realization Rate 98.3% 93.6% 91.7% 92.1% 87.5%
Relative Precision at 90% Confidence 9.3% 9.3% 13.1% 9.7% 13.1%
Error Bound at 90% Confidence 4,259 669 966 685 923
Relative Precision at 80% Confidence 7.3% 7.3% 10.2% 7.6% 10.2%
Error Bound at 80% Confidence 3,319 521 752 534 719
Error Ratio 0.30 0.38 0.58 0.40 0.58

% On-
Peak
MWh

On-Peak On-Peak
On-Peak Summer Winter
MWh kW kw

Winter
Season
Peak kW

Summer
Season
Peak kW

Annual
MWh

Statistic

Cape Light Compact

Total Tracking Savings 31 - - - - - -

Total Measured Savings 25 - - - - - -

Realization Rate 79.5% - - - - - -

Relative Precision at 90% Confidence 0.0% - - - - - -

Error Bound at 90% Confidence - - - - - - -

Relative Precision at 80% Confidence 0.0% - - - - - -

Error Bound at 80% Confidence - - - - - - -

Error Ratio 0.00 - - - - - -

National Grid

Total Tracking Savings 9,109 44.3% 4,036 1,886 2,250 1,886 2,250
Total Measured Savings 8,922 47.9% 4,273 2,185 1,913 2,159 1,926
Realization Rate 97.9% 108.1% 105.9% 115.9% 85.0% 114.5% 85.6%
Relative Precision at 90% Confidence 5.9% - 13.9% 9.5% 11.7% 10.0% 12.1%
Error Bound at 90% Confidence 529 - 595 207 225 216 232
Relative Precision at 80% Confidence 4.6% - 10.9% 7.4% 9.2% 7.8% 9.4%
Error Bound at 80% Confidence 412 - 464 207 225 216 232
Error Ratio 0.16 - 0.33 0.25 0.33 0.26 0.34
NSTAR

Total Tracking Savings 30,375 - - 4,628 5,127 4,628 5,127
Total Measured Savings 30,915 - - 3,938 4,280 3,815 3,950
Realization Rate 101.8% - - 85.1% 83.5% 82.4% 77.0%
Relative Precision at 90% Confidence 13.5% - - 14.9% 16.2% 15.3% 15.8%
Error Bound at 90% Confidence 4,182 - - 586 694 582 622
Relative Precision at 80% Confidence 10.5% - - 11.6% 12.6% 11.9% 12.3%
Error Bound at 80% Confidence 3,259 - - 457 541 454 485

Error Ratio 0.34 - - 0.42 0.46 0.43 0.44
WMECO

Total Tracking Savings 7,999 - - 1,409 967 1,409 967

Total Measured Savings 7,139 - - 1,351 1,385 1,364 1,346

Realization Rate 89.3% - - 95.9% 143.2% 96.8% 139.2%
Relative Precision at 90% Confidence 8.7% - - 19.4% 45.7% 21.7% 47.6%
Error Bound at 90% Confidence 619 - - 262 633 296 640

Relative Precision at 80% Confidence 6.8% - - 15.1% 35.6% 16.9% 37.1%
Error Bound at 80% Confidence 482 - - 204 493 231 499

Error Ratio 0.24 - - 0.48 1.21 0.53 1.25
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The study determined realization rates at the PA level and statewide level. A
combination of onsite equipment verification, examination of operating conditions,
interviews with site personnel, and equipment metering of 45 individual projects
completed during 2010 was performed to inform modeling assumptions and determine
realization rates. Metering was performed over a 3 month period, with the resulting data
being extrapolated over the remainder of the 12 months to determine evaluated savings.
PAs represented in the study sample were Cape Light Compact, National Grid, NSTAR
and WMECO.

How the Results of the Study Impact each Identified Program’s Savings: How the
results impact each program’s savings is a function of the previous realization rates that
were being incorporated into each PA’s savings models. For instance, if a PA had been
carrying a higher realization rate than was produced in this study, the affected program’s
savings would decrease once the new realization rate was incorporated.

Formulas Necessary to Understand the Impact of the Study on the PA’s Program(s):
Net Savings = Gross Savings x Gross Realization Rate'® x (1 — Freeridership Rate +
Spillover Rate). Further information can be found in the Massachusetts Technical
Reference Manual for Estimating Savings from Energy Efficiency Measures 2011
Program Year — Report Version.

If the Results of the Study Are Not Adopted by the PA, Fully Explain Why: N/A —
This study has been adopted by all PAs.

A copy of the complete study can be found in Appendix C, Study 21.

22. Massachusetts Large Commercial & Industrial Process Evaluation

Type of Study: Process Evaluation

Objective of the Study: The study is a process evaluation of the Massachusetts Large
Commercial and Industrial energy efficiency programs. The study examines key process
topics identified by the EEAC, PAs and the DOER including how to improve integration
and coordination, concerns about the adequacy of staffing levels, how to achieve deeper
savings, whether medium-sized C&I customers are being adequately served by the
programs, the adequacy or program tracking databases, and program satisfaction. This
study was conducted on behalf of the PAs and the Energy Efficiency Advisory Council
(“EEAC”).

10

Realization rate determined by this study.
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Programs to which the Results of the Study Apply:
e C&I New Construction and Major Renovation (Electric & Gas)

o C&lI Retrofit (Electric & Gas)

Recommendations Derived from the Study:

# Recommendation

1 Target participants with more sophisticated audits and technical assistance.
2 PAs should be more proactive in reaching out to the trade allies.
3 The PAs need to simplify paperwork and accelerate rebate processing.

Reach out to trade ally organizations to disseminate program information and

4 identify contractors who would promote the programs.
5 A standard lifecycle cost tool would probably be well-received.
6 Market the reduced interest financing option to dormant participants.

The vendor interviews reaffirmed previous process evaluation findings that PAs
7 need to work closely with architects and engineers who specify the new
construction and major renovation projects.

8 The PAs should implement a means of combining small jobs into a bigger pool.

The program needs to do a better job of warning program vendors about
changes in program funding.

In order to clearly identify projects by end-use, the PARIS categories should be

10 adopted, and data entry constrained to the following values.

1 Measure Categories should be used to indicate how projects are treated within
these end-uses, according to the list of measures in the TRM.

12 A set of core data should be collected for all projects and included in tracking
systems.

13 All data that is collected on customer application forms should be captured in

tracking systems so that it is available for analysis.

14 | Create or populate a field with consistent business type names.

15 | Define Custom vs. Prescriptive projects based on savings calculation
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16 | Define C&I customer size categories by rate class instead of program.

Enter project data or create queries that extract files in such a way that each

1 . . .
/ record represents a single customer site, project and type of measure.

18 | Save the queries or code used to produce extract files from one year to the next.

Develop a statewide security policy and practice to allow all project and

19 customer data to be delivered at once.

20 | Build the capability to link gas and electric customer projects.

21 | Provide a mechanism for linking billing and tracking data.

Add quality control through rule-based data entry screens that prevent invalid

22 L
combinations of program, end use and measure category.

23 | Calculate savings through lookup tables, wherever possible.

24 | Provide premise number instead of account number where available.

How the Study Came to the Recommended Conclusions: The study draws on multiple
sources of information including: In-depth interviews with EEAC consultants, C&lI
program managers and staff, participating and nonparticipating trade allies, trade
association representatives, and participating customers; Focus group discussions with
participating customers; Computer-Aid Telephone Interview (“CATI”) surveys with
hundreds of participants including both recent (2010-2011) participants and “dormant”
participants who have not participated in the C&I programs since 2008-2009; and an
examination of the various PA program tracking databases.

Explain Whether or Not the PA Decided to Adopt Recommendations from the
Study, and Why: As this report was recently issued, the recommendations are currently
under consideration.

A copy of the complete study can be found in Appendix C, Study 22.

23. HVAC Market Characterization and Penetration Analysis — Final Report

Type of Study: Process Evaluation

Objective of the Study: The objective of the study was to estimate the market
penetration of energy-efficient equipment in the Massachusetts commercial HVAC
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market, gauge the level of large C&I program influence on market penetration, and
characterize the market for emergency replacement.

Programs to which the Results of the Study Apply:
e C&I New Construction and Major Renovation (Electric & Gas)
o C&lI Retrofit (Electric & Gas)
Recommendations Derived from the Study:
# Recommendation

1 | Consider raising efficiency levels for condensing gas boilers. Given the high market
penetration for high-efficiency condensing gas boilers reported by both participating
contractors (84%-90%) and non-participants (90%-100%), it appears that the
program could benefit from raising efficiency levels.

2 | Consider offering stocking incentives to distributors. One-half of respondents
believe that availability is an important factor in selecting new equipment in
emergency replacement situations. In order to ensure the wide availability of high-
efficiency models, consider offering stocking incentives to distributors to maintain
an inventory of high-efficiency equipment.

How the Study Came to the Recommended Conclusions: The evaluation included
telephone interviews with commercial HVAC contractors and distributors in
Massachusetts. The evaluation had a goal of completing 80 interviews, however only 51
were completed. Each respondent was asked to estimate the market penetration for their
firm. This figure was then rolled up to estimate market penetration for the entire market.

Explain Whether or Not the PA Decided to Adopt Recommendations from the
Study, and Why: As this report was recently issued, the recommendations are currently
under consideration.

A copy of the complete study can be found in Appendix C, Study 23.

24. Prescriptive Gas Final Program Evaluation Report

This study applies to gas energy efficiency programs only and is, therefore, not
included in NSTAR Electric Company’s Annual Report.

25. Impact Evaluation of 2010 Custom Gas Installations
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This study applies to gas energy efficiency programs only and is, therefore, not
included in NSTAR Electric Company’s Annual Report.

F. Special and Cross-Sector Studies
26. Massachusetts Three Year Cross-Cutting Behavioral Program Evaluation
Integrated Report

Type of Study: Impact and Process Evaluation
Objective of the Study:

This report provides the findings from the 2011 annual impact and process evaluation of
the Massachusetts Behavioral programs. This represents the second formal report of the
three-year evaluation under the Massachusetts Cross-Cutting evaluation area. This report
covers two of three behavior programs or pilots implemented between 2009 and 2011:
the Behavior/Feedback programs administered by National Grid and NSTAR which are
both implemented by OPOWER, and the Behavior/Feedback pilot administered by
WMECo, called Western Mass Saves and implemented by C3.

The study evaluates the savings impacts of the two behavior programs or pilots during the
2011 program year. The report also includes a demographic analysis of the savings for
the Behavior/Feedback program administered by National Grid. The report also includes
a process evaluation of the Behavior/Feedback pilot administered by WMECo, which
included a customer survey and web statistics.

Additionally, the report investigates a number of research questions related to behavior
programs, such as: How do savings differ by opt-in or opt-out programs? Will the
savings persist with or without treatment? Do these programs lead to additional
participation in other programs and what are the associated energy savings? Are there
specific population characteristics that lead to greater savings?

Programs to which the Impact Results of the Study Apply:
e Behavior/Feedback (Electric & Gas)
Results of the Study and How the Study Determined those Results:

Behavior/Feedback Electric Results:

Cohort or Annualized Net Total
Net Savings Savings  Evaluated

Program  Base

Measure
Year Usage

Name per HH % Participants

National 2009 PY? 10,825

o
Grid WL 223 kWh 2.06% | 23,309
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g?ité"nal 2010 PY2 k\;/%o“ 196 kWh 1.63% | 67,980
g?ité"nal 2010 Add | PYI k\;/%oog 240 kWh 1.60% | 23,557
National 9,767 0

Gt 2011 PY1 wh 134 kWh 1.37% | 94,322

Behavior/Feedback Gas Results:

Cohort or Program o . Annualized  Net Total
Measure Usace Net Savings  Savings  Evaluated
Name Year & per HH % Participants
National 137.2 1.72 0
Grid 2009 PY2 MMBTUs | MMBTU 1.25% | 23,685
National 139.9 1.69 0
Grid 2010 PY1 MMBTUs | MMBTU 1.21% | 74,138
National 102.7 1.02 0
Grid 2011 PY1 MMBTUs | MMBTU 0.99% | 87,691
55.7 0.53 0
NSTAR | Wave | PY1 MMBTUs* | MMBTU 0.94% | 22,840
121.5 1.82 o
NSTAR | Wave Il PY1 MMBTUs | MMBTU 1.50% | 22,108

Complete results of the impact evaluation can be found in Section 5 of “Massachusetts
Three Year Cross-Cutting Behavioral Program Evaluation Integrated Report.”

Net program savings were determined by conducting billing analysis to estimate annual
electric and therm savings. Average annual net savings attributable to the behavioral
program were determined using a linear fixed effects regression analysis of customer
billing data that included billing data from behavioral program participants (who received
the Home Energy Reports), and a matched comparison group of residential customers.
The billing analysis approach is described in Section 3.4 of “Massachusetts Three Year
Cross-Cutting Behavioral Program Evaluation Integrated Report.”
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In addition, net program savings were also determined by conducting a channeling
analysis where net program savings determined by billing analysis were adjusted by
factoring out deemed savings values counted in other programs. Therefore, the savings
values cited here reflect only those program savings directly obtained by the
Behavior/Feedback program, factoring out savings jointly attributable to the
Behavior/Feedback program and other energy efficiency programs. This adjustment is
described in Section 3.3 of “Massachusetts Three Year Cross-Cutting Behavioral
Program Evaluation Integrated Report.”

How the Results of the Study Impact each Identified Program’s Savings: Please see
Table I1.A.08 in National Grid’s and Western Massachusetts Electric Company’s 2011
Energy Efficiency Annual Reports and Table I1.LA.9 in NSTAR Gas Company’s 2011
Energy Efficiency Annual Report.

Formulas Necessary to Understand the Impact of the Study on the PA’s Program(s):
Please see the Massachusetts Technical Reference Manual for Estimating Savings from
Energy Efficiency Measures 2011 Program Year — Report Version.

If the Results of the Study Are Not Adopted by the PA, Fully Explain Why:
Impact results for the Behavior/Feedback programs are being adopted.
Programs to which the Process Results of the Study Apply:

e Behavior/Feedback Pilots (Electric Only)

e Behavior/Feedback Programs (Electric & Gas)
Recommendations Derived from the Study:

The process evaluation identified recommendations in two areas: (1) program design and
evaluation for opt-in programs, (2) evaluating persistence.

# Recommendation

1 Prograrn design and evaluation for opt-in programs:

e Waitlisted or delayed treatment participants should be used whenever
possible to establish a comparison group.

e In the absence of a waitlist or delayed treatment, Variability in Adoption
(“VIA”) designs are the most appropriate for quasi-experiments.

e Ensure that the “treatment effects” do not occur prior to treatment,
indicating a pre-existing saving trajectory (no treatment effects seem to
occur prior to treatment).
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e Employ surveys and other qualitative research techniques to assess what
customers would have done in the absence of the program.

e Evaluation must also consider the effects of feedback in keeping
customers on a trajectory.

e Consider adjusting the impact models to account for self-selection bias.

2 | Evaluating persistence:

e Persistence should be examined in two ways: (1) with program treatment,
and (2) without program treatment.

¢ All behavioral programs should be continually evaluated for persistence;
however opt-in models have little data to date that document persistence
beyond one year.

e Evaluating/measuring participants’ and non-participants’ attitudes and
intentions using a tested conceptual model can provide confidence in
interpreting statistical results.

How the Study Came to the Recommended Conclusions: The study developed the
recommendations by researching and citing best practices for evaluating quasi-
experimental design and persistence in behavior programs.

Explain Whether or Not the PA Decided to Adopt Recommendations from the
Study, and Why:

The Company will adopt the recommendations from the study because they will help
maintain evaluation best practices.

A copy of the complete study can be found in Appendix C, Study 26.

27. Massachusetts Umbrella Marketing Evaluation Report

Type of Study: Process Evaluation

Objective of the Study: The objective of this study was to establish baseline campaign
awareness in advance of the 2012 marketing campaign. The report also builds on an
interim evaluation of the 2010 Massachusetts Umbrella Mass Save Statewide Marketing
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Campaign, which focused on documenting the campaign’s organizational structure and
initial strategy.

Programs to which the Results of the Study Apply:
e Residential New Construction & Major Renovation (Electric and Gas)
e Residential Cooling & Heating Equipment (Electric)
e Multi-Family Retrofit (Electric and Gas)
e Mass Save (Electric and Gas)
e Bcehavior/Feedback Program (Electric and Gas)
e ENERGY STAR® Lighting (Electric)
e ENERGY STAR® Appliances (Electric)
e Residential Heating and Water Heating (Gas)
e Weatherization Program (Gas)
e C&I New Construction & Major Renovation
o C&I Retrofit

Recommendations Derived from the Study: There are no recommendations from this
report as it was designed to establish baseline campaign awareness.

How the Study Came to the Recommended Conclusions: Not Applicable

Explain Whether or Not the PA Decided to Adopt Recommendations from the
Study, and Why: Not Applicable

A copy of the complete study can be found in Appendix C, Study 27.

28. Additional Non-Energy Impacts for Low-Income Programs

Type of Study: Impact

Objective of the Study: This study includes additional investigation that clarifies and
expands the research performed in the Residential and Low-Income Non-Energy Impacts
Evaluation. The additional information focused on refrigerator recycling, lighting
quality, price hedging, and economic development.
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Programs to which the Results of the Study Apply:
e Low-Income Single Family Retrofit (Electric and Gas)
e Low-Income Multi Family Retrofit (Electric and Gas)

Results of the Study and How the Study Determined those Results: The results have a
positive impact on the benefits attributable to low-income programs. The results were
arrived at through a process of meeting and building consensus among Program
Administrators, LEAN, and the EEAC.

Lighting Quality:

Increased Lighting Quality $56/participant

Refrigerator Recycling

Item NEI

Avoided Landfill Space $1.06

Plastics & Glass Recycling $1.25

Incineration Insulating Foam $170.22
Price Hedging

$0.76/MMBTU
of gas

Hedge against volatile prices

$0.005/kWh

Economic Development

Massachusetts — Gas Estimate

Increase in Savines Economic 11% for low Inflated from

GSP (Billion $) | . & outputper . ° 2008 to 2011$
1 Savings  |(therms) (3) therm (4 income (5) 6

1) (Tbtu) (2) erm (4) ©)
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28 664 6,640,000,000 |$4.22 $0.46 $0.486

(1) Energy Efficiency: Engine of Economic Growth; ENE; October 2009; page 49.

(2) Energy Efficiency in Massachusetts: Engine of Economic Growth; ENE; October 2009;
page 2.

(3) Tbtu times 10,000,000

(4) Calculated as Increase in GSP/Savings (therms)

(5) Multiply economic output per therm by 11%; assumes 11% inures to the benefit of low-
income (the low-income fraction of population).

(6) Uses an inflation rate of 1.85% from BCR models.

Massachusetts — Electric Estimate

Increase? mn Savings Savings (kWh) Economic 11% for low income (5)
GSP (Billion (GWh) 2) |(3) output per 6)

$) (1) therm (4)

70 217,300  |217,300,000,000 [$0.32 $0.04

(1) Energy Efficiency: Engine of Economic Growth; ENE; October 2009; page 47.

(2) Energy Efficiency in Massachusetts: Engine of Economic Growth; ENE; October
2009; page 2.

(3) GWh times 1,000,000

(4) Calculated as Increase in GSP/Savings (kWh)

(5) Multiply economic output per therm by 11%; assumes 11% inures to the benefit of
low-income (the low-income fraction of population).

(6) Using an inflation rate of 1.85% from BCR models does not change the estimate of
$0.04/kWh from 2008 to 20118$.
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How the Results of the Study Impact each Identified Program’s Savings: This
additional research will result in an increase in benefits in the low-income programs.

Formulas Necessary to Understand the Impact of the Study on the PA’s Program(s):
Not Applicable.

If the Results of the Study Are Not Adopted by the PA, Fully Explain Why: The
results of the study are adopted.

A copy of the complete study can be found in Appendix C, Study 28.

29. 2011 Commercial and Industrial Natural Gas Programs Free-ridership and
Spillover Study

This study applies to gas energy efficiency programs only and is, therefore, not
included in NSTAR Electric Company’s Annual Report.

30. Community Based Partnership Interim Process Evaluation

Type of Study: Process

Objective of the Study: The overall objective of this evaluation is to assess the
effectiveness of each community-based partnership that falls within the scope of the
evaluation and determine its potential for replication and/or full-scale implementation.

The Community-Based Partnerships 2011 Evaluation Final Report provides an overview
of each effort’s structure and performance against the goals, presents findings from the
research activities conducted with a goal of providing feedback and identifying areas for
program improvement. The report also presents comparative analysis of community-
based efforts under evaluation with the goal of developing best practices for design and
implementation of such efforts.

Programs to which the Results of the Study Apply:
¢ Renew Boston (Electric and Gas)
e New Bedford Community Mobilization Initiative (Electric and Gas)

Recommendations Derived from the Study:

1 Determine the goals of each community-based effort (and how it complements
the overall portfolio) upfront.
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2 Be strategic with the selection of communities.

3 Understand the targeted population and barriers that might prevent the
achievement of goals. Clearly document how the community-based initiative
seeks to intervene prior to launch.

4 Establish metrics before launching the effort, and track metrics consistently
across community-based initiatives.

5 Consider most efficient and cost-effective delivery structure that would align
with the effort’s goals.

6 Require that all costs and resources required for support be clearly documented
and tracked.

7 For future evaluation efforts explicitly evaluate participation trends; marketing
efforts and conversion rates; and the full costs of these partnerships, including
resources expended by the PAs, implementers and community groups.

How the Study Came to the Recommended Conclusions: The findings presented in the
study were developed through analysis of program materials and tracking databases, in-
depth interviews with the PA staff, in-depth interviews with program stakeholders and
community groups, historical participation analysis (for one effort), and participant
interviews. As part of the research, the evaluation team has also conducted a literature
review of community-based programs implemented across the United States, and
developed both partnership-specific logic models and an overarching theory of change
for community-based partnerships.

Explain Whether or Not the PA Decided to Adopt Recommendations from the
Study, and Why: These findings are targeted at future efforts, and will be considered by
the PAs and interested stakeholders as additional efforts are launched.

A copy of the complete study can be found in Appendix C, Study 30.

G. Future Studies

Table I1I.B summarizes the studies expected to be included in next year’s Annual Report. This
table includes studies that apply to both electric and gas energy efficiency programs.
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Table 111.B: Evaluation Studies in Next Annual Report

Docket & Exhibit
Approving Planned | Expected to be Implemented as
Studies Evaluation Studies Approved? (yes/no)
Residential Studies
RNC Net Impact Study
Study is planned but
RNC Incremental Cost Study ot yet submitted for Yes
approval
RNC Baseline Study/Code Compliance Assessment™ . . Yes
Study is pending
approval of the 2011

MTM, D.P.U. 10-140
through D.P.U. 10-150

Home Energy Services: Contractor Charettes in Support of Lost Yes

Opportunity Metric* Study is pending
approval of the 2012

MTM, D.P.U. 11-106
through D.P.U. 11-116

Net-to-Gross study on Residential Cooling & Heating Equipment . . Yes
(Cool Smart)* Study is pending
approval of the 2010
AR, D.P.U. 11-63
through D.P.U. 11-73
and D.P.U. 11-126

Home Energy Services: Impact Evaluation* . . Yes
Study is pending

approval of the 2011
MTM, D.P.U. 10-140
through D.P.U. 10-150

Residential Lighting Consumer Survey Phase II
Study is pending
approval of the 2010

AR, D.P.U. 11-63 Yes
through D.P.U. 11-73
and D.P.U. 11-126

Residential Lighting Shelf Stocking Survey

Residential Lighting Supplier Interviews Study is planned but Yes
not yet submitted for
approval
Residential Lighting Onsite Saturation Study* . . Yes
Study is pending

Lighting Sensitivity Analysis (EISA Baseline Study) 3YP Version* approval of the 2012
MTM, D.P.U. 11-106
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Consumer Electronics Saturation Study* Study is planned but Yes
not yet submitted for
approval
Residential Pilot Studies
Process and Impact Evaluation of the WI FI Thermostat Pilot*
Study is pending
approval of the 2012 Yes
Electronically Commutated Motor (ECM) Circulator Pump Pilot MTM, D.P.U. 11-106
Program* through D.P.U. 11-116
Impact Evaluation of the 2011-2012 Boiler Reset Control Pilot
Program* )
Study is planned but
t yet itted f Y
2012 Lighting Controls Pilot not yet submitted for °
approval
Commercial & Industrial Studies
Small C&I Billing Analysis ) . Yes
Study is pending
approval of the 2011
MTM, D.P.U. 10-140
through D.P.U. 10-150
Small C&I Lighting Controls Impact Study* ) ) Yes
Study is pending
approval of the 2010
AR, D.P.U. 11-63
through D.P.U. 11-73
and D.P.U. 11-126
Large C&I - Prescriptive Measure Impact Evaluation (VSDs) . . Yes
Study is pending
approval of the 2011
MTM, D.P.U. 10-140
through D.P.U. 10-150
Large C&I - Potential Study to assess the mid-sized C&I customers . . Yes
Study is pending
approval of the 2012
MTM, D.P.U. 11-106
through D.P.U. 11-116
Large C&I - 2011 CHP Impact Evaluation
Large C&l - Custom Electric Impact Evaluation (Refrigeration, Motor,
Other)
Large C&l - Upstream Lighting Impact & Process Evaluation
L C&lI - C&l Cust Profil
atge ustomer Froftie Study is planned but
t yet submitted f Y
Large C&l - Existing Building Market Characterization not yet stibmitted 2ot e
approval
Large C&I - Lighting Controls Study
Large C&I - Whole System Approach Assessment
Large C&I - New Construction Market Characterization
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Large C&I - New Construction Baseline Code Compliance Study*
Study is pending
approval of the 2011
Large C&l - Prescriptive Measure Impact Evaluation (Lighting)* MTM, D.P.U. 10-140
through D.P.U. 10-150

Special & Cross-Cutting Studies

Non-Energy Impacts 2011 - C&I* . . Yes
Study is pending

approval of the 2011
MTM, D.P.U. 10-140
through D.P.U. 10-150

Education Program Process (Literature Review)* Study is planned but Yes
not yet submitted for
approval
Residential Smart Energy Monitoring Pilot Impact Evaluation (CLC) . . Yes
Study is pending
approval of the 2011

MTM, D.P.U. 10-140
through D.P.U. 10-150

Community-Based Inititative: Northampton/Pittsfield Study is planned but Yes
t yet submitted f¢
Umbrella Marketing Post-Campaign Study not yet stibmitte Tot
approval
Job Creation Study* ) ) Yes
Study is pending
approval of the 2012

MTM, D.P.U. 11-106
through D.P.U. 11-116

*The PAs anticipate filing these studies with the 2013-15 Three Year Plan

IV. STATUTORY BUDGET REQUIREMENTS

A. Introduction

The Green Communities Act requires that energy efficiency programs minimize
administrative costs, utilize competitive procurement processes, and spend a certain
amount on low-income programs. G.L. c. 25 §§ 19(a)-(c).

For each sector, Tables IV.A through IV.C summarize and compare planned and actual
program planning and administration (“PP&A”) costs, outsourced activities, and budget
allocation, respectively.
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B. Minimization of Administrative Costs

The most significant factor in the PA approach to minimizing administrative costs in
2011 was the statewide collaborative process, which was used by the Program
Administrators to coordinate planning, the adoption of consistent programs and
processes, program design, EM&V studies, statewide marketing, regulatory proceedings,
and the development and sharing of all best practices. Sharing of these costs, which
would otherwise be borne by each Program Administrator individually, resulted in
economies of scale that reduced the cost for each Program Administrator. For example,
the joint release of many RFPs lead to minimization of administrative costs in that the
costs for preparation and release of the RFPs were shared by the PAs. The Program
Administrators also minimized administrative costs by coordinating energy efficiency
program delivery, where appropriate, with other customer service activities such as
customer acquisition, key account management and trade ally relationships.

Notwithstanding any appropriate coordination with other customer service departments, it
was necessary and appropriate for all Program Administrators to maintain a skilled and
dedicated administrative staff in order to ensure successful delivery of programs,
compliance with the GCA, timely responses to the directives of the Council, Department,
and DOER; and documentation and achievement of substantial savings. The Program
Administrators sought to balance the need to minimize administrative costs to the extent
prudent with the need to maximize program quality and oversight. Councilors have
emphasized the need to devote sufficient administrative resources to successfully
implement the aggressive programs called for in the 2010-2012 Three-Year Energy
Efficiency Plan.

While the economies of scale and other steps taken by the PAs to minimize costs in 2011
were effective, and administrative costs incurred by the PAs are transparent and are
presented in each Program Administrator’s narrative and supporting tables (see Appendix
B), exact quantification of the minimization of administrative costs is not possible in a
meaningful way. This is because the continuous scaling up and evolution of the Program
Administrators’ energy efficiency plans make it impossible to establish a solid baseline
for a comparison. When the variables are constantly (and necessarily) shifting, there is
no opportunity to make a meaningful quantitative comparison or to estimate a
counterfactual. Further, a direct quantitative comparison would not be useful because it
would only provide a comparison of two points in time; the mandate of the GCA,
however, is to seek administrative efficiencies, which is a continuous process that evolves
along with energy efficiency planning and programming, whereas costs and
administrative efficiency opportunities are always changing. The Program
Administrators sought to minimize costs at all available opportunities, and not just from
one point in time to another.



NSTAR Electric Company
2011 Energy Efficiency Annual Report

Page 143

Table IV.A: Program Planning and Administration Costs

Planned Actual Change from Planned to
Customer Sector / Program % of Total % of Total ACtu“ij of Total
Value (§) Program Costs Value (§) Program Costs Value (§) Program Costs
Residential
Residential New Construction & Major Renovation 90,120 6% 66,417 6% -23,703 -1%
Residential Cooling & Heating Equipment 146,434 7% 108,056 5% -38,378 -2%
Multi-Family Retrofit 283,411 6% 209,526 4% -73,885 -2%
MassSAVE 1,184,117 6% 904,548 6%|  -279,569 -1%
Behavior/Feedback Program 0 0% 0 0% 0 0%
ENERGY STAR Lighting 495,614 6% 367,737 5%| -127,877 -2%
ENERGY STAR Appliances 146,434 6% 108,205 5% -38,229 -1%
Residential Education Program 61,964 7% 45,598 5% -16,366 -1%
Workforce Development 0 0% 0 0% 0 0%
Heat Loan Program 0 0% 0 0% 0 0%
R&D and Demonstration 0 0% 0 0% 0 0%
Deep Energy Retrofit 31,960 7% 23,445 16% -8,515 9%
Behavior/Feedback Pilot 0 0% 0 0% 0 0%
RNC - Major Renovation statewide pilot 0 0% 0 0% 0 0%
RNC Multi Family (4-8 story) statewide pilot 0 0% 0 0% 0 0%
RNC Lighting Design statewide pilot 0 0% 0 0% 0 0%
RNC V3 Energy Star Homes statewide pilot 0 0% 0 0% 0 0%
Heat Pump Water Heater Pilot 0 0% 0 0% 0 0%
Residential Technical Development 0 0% 0 0% 0 0%
Hot Roofs 0 0% 0 0% 0 0%
Home Automation 0 0% 0 0% 0 0%
Community Based Pilot 22,505 6% 16,860 7% -5,645 2%
Statewide Marketing & Education 0 0% 0 0% 0 0%
EEAC Consultants 0 0% 0 0% 0 0%
DOER Assessment 261,942 100% 351,379 100% 89,437 0%
Sponsorships & Subscriptions 72,655 100% 69,954 100% -2,701 0%
Residential Total 2,797,156 7% 2,271,725 6%| -525,431 -1%
Low-Income
Low-Income Residential New Construction 67,961 8% 48,470 7% -19,491 -1%
Low-Income 1 to 4 Family Retrofit 446,437 8% 318,364 7% -128,073 -1%
Low-Income MuiltiFamily Retrofit 305,874 5% 217,604 4% -88,270 -1%
Statewide Marketing & Education 0 0% 0 0% 0 0%
Low-Income Energy Affordability Network Funding 350,000 100% 101,136 100%| -248,864 0%
DOER Assessment 87,314 100% 117,126 100% 29,812 0%
Low-Income Total 1,257,586 10% 802,701 7%)| -454,885 -3%
Commercial & Industrial
C&I New Construction and Major Renovation 2,209,545 9% 1,572,913 13% -636,632 3%
C&I Large Retrofit 6,178,128 9%| 4,637,031 16%| -1,541,097 7%
C&I Small Retrofit 803,188 3% 531,519 2%| -271,669 -1%
Community Based Pilot 128,847 27% 90,365 60% -38,482 33%
Statewide Marketing & Education 0 0% 0 0% 0 0%
EEAC Consultants 0 0% 0 0% 0 0%
DOER Assessment 523,884 100% 702,757 100% 178,873 0%
Sponsorships & Subscriptions 483,103 100% 420,612 100% -62,491 0%
C&I Total 10,326,695 9%| 7,955,197 12%)| -2,371,498 4%
GRAND TOTAL 14,381,437 8%| 11,029,623 10%| -3,351,814 1%

There are no increases greater than ten percent between planned and actual PP&A

spending at the sector level.
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0

Competitive Procurement

Outsourced Activities
- — TOTAL
In-House Activities C itively P d Non-Competitively Total Outsourced Activities
Customer Sector ompetitively Hrocure Procured Activities
$ % of Total $ % of Total $ % of Total $ % of Total $
Activities Outsourced Outsourced Activities
Planned $2,464,421 15%]|$13,470,370 95%| $782,877 5%|$14,253,247 85%][$16,717,668
Actual $1,734,831 12%]|$11,893,446 94%| $794,604 6%]$12,688,050 88%|$14,422,881

% Difference from

Planned to Actual -3% -1% 1% 3%

Planned $855,265 19%| $1,661,095 47%|$1,880,751 53%)| $3,541,846 81%)| $4,397,111
Actual $575,601 15%]| $1,269,649 39%]|$1,951,823 61%]| $3,221,472 85%| $3,797,073

% Difference from
Planned to Actual
Commercial & Industrial
Planned $15,842,391
Actual $11,577,683
% Difference from
Planned to Actual

-4% -7% 7% 4%

57%
46%

43%
54%

$18,644,676
$8,496,604

89%
85%

$2,349,588
$1,548,458

11%
15%

$20,994,264
$10,045,062

$36,836,655
$21,622,745

11% -4% 4% -11%

TOTAL
Planned $19,162,077 33%|$33,776,141 87%]|$5,013,216 13%]$38,789,357 67%|$57,951,434
Actual $13,888,115 35%($21,659,698 83%]|$4,294,886 17%]$25,954,584 65%)$39,842,699

% Difference from
Planned to Actual

2% -4% 4% -2%

There are no significant variances between planned and actual outsourced and
competitively procured activities.

D. Low-Income Spending

Table IVV.C: Customer Sector Budget Allocation

Change from Planned to
Customer Sector Planned Actual Actual
Total Program | % of Total | Total Program | % of Total Value % of Total
Costs Program Costs Costs Program Costs Program Costs
Residential $42,832,529 25% $39,010,990 34% -$3,821,539 10%
Low-Income $12,980,072 7% $11,565,948 10% -$1,414,124 3%
Commercial & Industrial | $118,988,483 68% $63,930,019 56% -$55,058,464 -12%
TOTAL $174,801,084 100% $114,506,957 100% -$60,294,126 0%
V. PERFORMANCE INCENTIVES

The performance incentive mechanism includes three components:
Mechanism, the Value Mechanism, and other Performance Metrics.

the Savings
The Savings

Mechanism provides an incentive for achieving dollar benefits from energy efficiency
program efforts at or above threshold levels. The Value Mechanism provides an
incentive for achieving net benefits equal to or in excess of the threshold level of
performance. Performance metrics establish a focus on specified program outcomes or



NSTAR Electric Company

Page 145

2011 Energy Efficiency Annual Report

plan development, with each metric stating the specific requirements for reaching each
level of the metric. Table V summarizes the performance incentives earned by the
Company by component for its successful delivery of energy efficiency programs in
2011.

Table V: Performance Incentives Summary

Incentive Components | Threshold| Design | Exemplary| Actual Incentive
Savings Mechanism 3,494,501 | 4,659,334 | 5,824,168 4,229,661
Value Mechanism 2,358,243 | 3,144,324 | 3,930,405 3,347,072
Performance Metrics 1,243,419 | 1,657,892 | 2,072,366 1,973,721
Total Incentive (before-tax) 7,096,163 | 9,461,551 | 11,826,939 9,550,454
Total Incentive (after-tax) 4,312,693 | 5,750,258 | 7,187,822 5,804,288

The planned values referenced in the Performance Incentives Summary Table above were
originally filed in the performance incentives model set forth at Attachment B to the
Memorandum of Agreement filed with the Department on April 15, 2011 in NSTAR
Electric, D.P.U. 10-146 (“2011 MOA”). The Company earned $9,550,454 in actual
before-tax incentives, which is 101 percent of the design level. After-tax performance
incentives are calculated by multiplying the before-tax values by the reciprocal of the
effective tax rate, 60.775 percent.

All supporting documentation for each performance incentive component, including
detailed information on the Company’s clear and distinct role in achieving the
performance metrics, is included in Appendix D, Sections 1 and 2. For the Savings
component, evaluation results for only the residential sector required the EM&V impact
bandwidth of +/- 25 percent of preliminary results. This concept was first introduced in
Exhibit Common-27 Supplemental, filed on December 21, 2009 in NSTAR Electric,
D.P.U. 09-120. On page 16 of this exhibit, the application of EM&V results to savings
and benefits for purposes of the incentive calculation was discussed. With the new
EM&YV structure and forum in MA, and increased focus on evaluation particularly for the
gas PAs, it was important for the PAs to have a bandwidth around the retrospective
application of these EM&V findings. As a result, this page of the exhibit also discussed
the impact of any change that resulted from the application of EM&V findings at the
individual PA sector level would be limited to +/- 25 percent.

In the Department’s Three-Year Plan orders, D.P.U. 116 through D.P.U. 120, on page
124, the Department accepted the structure and the performance incentive components,
including the EM&V contingencies outlined by the PAs.

For NSTAR Electric, the 25 percent bandwidth described above only came into play for
the residential sector. As shown on Page 3 of Appendix D, Section 1, Performance
Incentive Calculation, the residential sector had evaluated benefits which were 128
percent of preliminary benefits.
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For the Savings and Value components of the performance incentive, the Company
calculated its earned performance incentive in accordance with the incentive mechanism
included in the 2011 MOA, using the post-evaluation benefits and taking into account the
25 percent EM&YV impact bandwidth. The Company achieved 91 percent of its planned
benefits and 106 percent of its planned net benefits at the portfolio level, surpassing the
75 percent threshold required in order to earn both the savings and value mechanisms of
the performance incentive. Using evaluated results (subject to the +/- 25 percent impact
bandwidth), the Company calculated the lifetime benefits and net benefits that each
program achieved. The benefits were multiplied by the savings payout rate of
$0.0068961 and the net benefits were multiplied by the value payout rate of $0.0065996,
per the 2011 MOA. Although performance under both the Savings and Value
Mechanisms is assessed at the portfolio level, this calculation was performed at the sector
level, as shown in Appendix D, Section 1 to facilitate the allocation of earned
performance incentives in the cost-effectiveness calculations. The incentive dollars
earned from performance metrics were allocated to sectors consistent with the allocation
presented in the 2011 MOA. A model illustrating the calculation of the performance
incentives in accordance with this methodology is included in Appendix D, Section 1.

A summary of the Company’s performance for each Performance Metric is set forth
below. Additional supporting documentation related to performance metrics is included
in Appendix D, Section 2.

RESIDENTIAL ACHIEVEMENT
METRIC NUMBER AND NAME LEVEL NOTES
1. MassSAVE/Weatherization: Deeper Exemplary 14% increase in installed
Savings {Electric & Gas} — Statewide major measures;
Exemplary 9% increase in average
customer savings.
2. Community Initiatives {Electric & Gas} Exemplary See Supporting
— Statewide Documentation
LOW-INCOME ACHIEVEMENT
METRIC NUMBER AND NAME LEVEL NOTES
1. Hard to Reach Landlords {Electric & Exemplary See Supporting
Gas} — Statewide Documentation
2. Best Practices Program Strategies Exemplary See Supporting
Research & Technical Review of Documentation
Potential New Measures
3. Multi-family Building Inventory Exemplary See Supporting
Documentation
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VL

VIL

COMMERCIAL & INDUSTRIAL ACHIEVEMENT
METRIC NUMBER AND NAME LEVEL NOTES
1. Retrofit -- Depth of savings Exemplary X=16;Y=120% (at
Exemplary)
X*Y =20
Achieved 21
2. New Construction -- Comprehensiveness Exemplary X =37% (at Exemplary)
and depth of savings Achieved 38%
3. Direct Install Electric & Gas Integration Threshold X =12%;Z=110% (at
Threshold)
X*Z=13%
Achieved 13%
4. Combined Heat & Power Exemplary X=10; Y =120% (at
Exemplary)
X*Y =13
Achieved 14
ALL SECTOR ACHIEVEMENT NOTES
METRIC NUMBER AND NAME LEVEL
1. Other Financing Capital Threshold/Design $12,843,496
2. Cost Efficiency of Program Measures Exemplary 5.87
AUDITS

Please refer to the Company’s 2010 Energy Efficiency Annual Report for information on
audits related to the Company’s energy efficiency activities during the last five years
(2007-2011).

APPENDICES

A. Glossary of Defined Terms — includes Types of Costs in each Budget Category
and a Glossary of Terms and Abbreviations.

B. Cost-Effectiveness Supporting Tables and Documentation — includes the
D.P.U. 08-50 Tables, the Screening Tool, and Technical Reference Manual.

C. Program and Pilot Program EM&V Studies — includes evaluation studies for the
residential, low-income, and C&I sector programs and pilot programs.

D. Performance Incentives Supporting Documentation — includes documentation that
supports the Company’s determination of actual performance incentives earned
though the performance metrics.
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E. Other Supporting Documentation — includes additional supporting documentation
with regard to competitive procurement activities in 2010.

F. Lost Base Revenue Information — includes a reference to the information on
savings on which LBR is based.
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