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SECTION I:
INTRODUCTION AND OVERVIEW

Cape Light Compact Overview

The Cape Light Compact (“Compact”) is pleased with the results for the first year (2013
Plan-Year”) of its 2013-2015 Three-Year Energy Efficiency Plan (“2013-2015 Three-Year
Plan”), the second of such plans envisioned by the Green Communities Act (“GCA”) and
approved by the Department of Public Utilities (“Department” or “DPU”). The Compact and
the other Massachusetts Energy Efficiency Program Administrators (the “Program
Administrators” or “PAs™)* diligently implemented their respective plans over the past year,
successfully making progress toward their three-year goals. Program year 2013 continued to
build on the nationally acclaimed accomplishments of the 2010-2012 Three-Year Energy
Efficiency Plan (“2010-2012 Three-Year Plan”), showing remarkable success with respect to
goal attainment and achievement of real benefits for the environment and the economy in the
Commonwealth of Massachusetts. The Compact was able to deliver on its goals during 2013,
while maintaining the balance between meeting the budget for its program and complying
with the directives of the GCA in ensuring that it makes available all cost-effective energy
efficiency opportunities.

Notable 2013 awards and accomplishments for the Cape Light Compact’s energy efficiency
programs are provided below.

« The Cape Light Compact, along with other regional Program Administrators, received
the 2013 ENERGY STAR® Award for Sustained Excellence — Qualifying Products —
for the Residential Products Initiative, and 2013 ENERGY STAR® for Homes
Leadership in Housing Award.

« The Cape Light Compact, in conjunction with other electric Program Administrators,
presented a check for $10,000 with funds generated from the sale of special compact
fluorescent lamps to the Ellie Fund, a Massachusetts-based non-profit organization
whose mission is to support patients and their loved ones as they battle breast cancer.

« The Cape Light Compact celebrated the 2013 Northeast Energy Efficiency
Partnerships (“NEEP”") Business Leaders Award for Energy Efficiency for our
customer, Cape Cod Commercial Linen Services (“CCLS”), the largest on-Cape
provider of commercial laundering services for the Cape and South Shore’s large
hospitality industry. The state-of-the-art “tunnel” batch washer that CCLS installed is

The Massachusetts Program Administrators are: Bay State Gas Company d/b/a Columbia Gas
of Massachusetts, The Berkshire Gas Company, Blackstone Gas Company, Cape Light
Compact, Fitchburg Gas and Electric Light Company d/b/a Unitil, National Grid, New
England Gas Company, NSTAR Electric Company, NSTAR Gas Company, and Western
Massachusetts Electric Company.
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a 40 foot long, multi-chambered system, estimated to save annually more than 100,000
kWh of electricity, 80,000 therms of natural gas, and over 20 million gallons of water.

o In late 2013, the Cape Light Compact launched the Main Streets initiative within the
C&l Direct Install initiative, which saw high participation among the targeted
microbusinesses and experienced a lower cost of saved energy than the traditional
C&l Direct Install initiative cost of saved energy. The Compact plans to continue this
initiative and hopes for similar success in more communities during 2014.

o The upstream lighting component of the C&I New Construction program exceeded its
savings and benefits goals at lower cost than expected. In 2013, not only were more
LED lamp models added to upstream lighting, but upstream distributors also
undertook major efforts to improve sales volumes for reduced wattage fluorescent
lamps through upstream channels.

« Inthe C&l Retrofit initiative, the Compact completed the demonstration phase of its
LED Streetlight project in preparation for full implementation in 2014. Prospective
participating towns each had 8 sample fixtures installed in an effort to foster
community acceptance of the new look of the LED lighting, as well as to gain input
that was critical to informing fixture choice for the full project. In total, the project is
expected to save more than 3 million kWh of energy annually and more than $800,000
in annual energy and maintenance costs for the participating towns.

The results of the first year of the 2013-2015 Three-Year Plan, presented in this 2013 annual
report (“Plan-Year Report”), indicate that the Compact is on track to reach its three-year goals
by the end of 2015. In 2013, the Compact achieved 25% of its three-year lifetime energy
savings goal, achieved 29% of its three-year total benefit goal, and spent 31% of its planned
three-year budget. Over the three-year term, including the 2013 Plan-Year actual results, the
Compact expects its programs to be robustly cost-effective, with a benefit-cost ratio (“BCR”)
of 3.93, net benefits of $261 million, annual energy savings of 105 GWh, lifetime energy
savings of 1,062 GWh, and total benefits of $350 million, all at a cost of $79 million.

Statewide Overview

Plan year 2013 was the first year of implementation under the 2013-2015 Massachusetts Joint
Statewide Three-Year Electric and Gas Energy Efficiency Plan, as reviewed and approved by
the Department in D.P.U. 12-100 through D.P.U. 12-111. During 2013, the Massachusetts
Energy Efficiency Program Administrators continued to build on the nationally acclaimed
successes of plan years 2010 through 2012. Among the many awards and accomplishments
achieved during 2013, the American Council for an Energy-Efficient Economy (“ACEEE”)
ranked Massachusetts number one in the nation for its energy efficiency efforts for the third
year in a row.

Most notably in 2013, the PAs successfully delivered on very ambitious energy savings for
the year - attaining historic levels of energy savings while maintaining budgetary control and
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complying with the directive of the Green Communities Act to seek all available cost-
effective energy efficiency opportunities. The 2013 goals were intentionally designed to be
very challenging goals, and achievements in savings and benefits reached unprecedented
levels in Massachusetts for residential, low-income, and commercial and industrial (“C&I”)
programs. The PAs successfully implemented their programs in the field while also
continuing to manage an unprecedented ramp-up of their energy efficiency programs to meet
goals not just for 2013, but for the full life of the three-year plans and beyond.

The accomplishments of 2013 were achieved despite anticipated challenges meeting electric
and gas savings goals in the C&I sector. In the wake of these challenges, the PAs engaged in
numerous and varied efforts to increase C&I savings, including a particular focus on
combined heat and power (“CHP”), segmentation, seeking deeper savings and new
technologies, hiring additional staff and vendors, improving productivity and developing new
delivery methods to reach more customers and to encourage current customers to move
forward with greater commitments and investments in energy efficiency.

In the residential sector, 2013 was a strong year for the Home Energy Services initiative, with
most PAs meeting or exceeding savings goals. Over the course of the year, the PAs were able
to incorporate many new program enhancements as well as implement various new initiatives,
including LEDs and advanced power strips. The ENERGY STAR Lighting initiative also
ended the year strong, with all PAs surpassing lighting goals.

The PAs also continued to participate in the Low-Income Best Practices Working Group
convened by the Low-Income Energy Affordability Network and implemented standardized,
statewide client education materials. The PAs also implemented their strategic marketing
plans targeting hard to reach/challenged communities across the Commonwealth.

Also in 2013, the Program Administrators continued the successful implementation of the
Evaluation Management Committee (“EMC”). Under the guidance of the EMC, the PAs
engaged in numerous studies across a wide span of program sectors in 2013, 11 of which were
completed in 2013, underscoring the fact that the evaluation, measurement and verification of
these program offerings remains a critical and vital tool for both Program Administrators and
interested stakeholders in an ever-changing marketplace. In addition, the EMC, as the result
of a productive collaboration among the PAs, the Energy Efficiency Advisory Council
(“EEAC”) consultants, and the evaluation contractors also completed work on the 2013-2014
Evaluation Strategic Plan.

In addition, the PAs were at the forefront of creating a culture of sustainability through public
education and outreach. The PAs participated in a number of events throughout the state
including the Worcester Business Journal Energy Summit, the Massachusetts Association of
School Committees Annual Conference, Architecture Boston Exposition, and the
Massachusetts Green Career Conference.

Simultaneously with the activities and achievements noted above, the Program Administrators
also devoted considerable time and resources to regulatory matters in 2013 including
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responding to discovery and participating in hearings in their 2011 and 2012 Energy
Efficiency Annual Report dockets and in the D.P.U. 11-120 proceeding to update Energy
Efficiency Guidelines.

These accomplishments demonstrate the PAs’ continued commitment throughout 2013 to
building on the experience of their initial three-year plan and leveraging their good working
relationships to better coordinate their efforts and share ideas and best practices. The PAs
have continued to have regular meetings of their management committees to facilitate the
process of enhanced integration and coordination between electric and gas programs. Further,
the PAs continued their ongoing and consistent meeting and engagement with the EEAC and
interested stakeholders.

Given the unprecedented nature of these efforts, and the ambitious goals established in the
2013-2015 plans, plan year 2013 performance has been an outright success for energy
efficiency in Massachusetts. During 2013, the Program Administrators achieved
unprecedented levels of savings and benefits within budget, and look forward to continuing
these efforts and achieving additional successes going forward.

Organization of Plan-Year Report?

The Compact’s 2013 Plan-Year Report is organized as follows:

« Section I provides an overview of the 2013 Plan-Year.

« Section Il provides Compact-specific data tables at the core initiative level, including
planned, preliminary, and evaluated data, and comparisons across the three different
types of data.

« Appendix 1 provides explanations for (a) significant variances at the core initiative
level and (b) any non-cost-effective core initiatives over the three-year term,
consistent with the D.P.U. 11-120, Phase Il, Energy Efficiency Plan-Year Report
Template.

o Appendix 2 provides the Compact’s evaluated benefit-cost ratio screening tool in
Microsoft Excel format.

o Appendix 3 provides the 2013 Program Year — Report Version of the statewide
Technical Reference Manual (“TRM?”).

o Appendix 4 provides detail on the year’s evaluation efforts, including summaries for
each statewide evaluation study and a complete copy of each evaluation study.

In previous annual reports, the Cape Light Compact provided information on its financial
reports. The Compact continues to provide its financial reports on its website at:
http://www.capelightcompact.org/report/financialreports/.
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« Appendix 5 provides the statewide performance incentive model. Since the Compact
does not collect any performance incentives, this section is not applicable to the
Compact.

« Appendix 6 provides the Compact’s town activity reports for the 2013 Plan-Year.

o Appendix 7 provides the Compact’s Energy Education Outreach activities for the 2013
Plan-Year.
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SECTION II:
CAPE LIGHT COMPACT DATA TABLES
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I. Residential Programs

Residential Whole House

For the Residential Whole House program, the 2013 actual benefit-cost ratio is 3.82, while the
benefit-cost ratio for the three-year term after accounting for actual results from 2013 is 4.58.

1. Residential New Construction & Major Renovation

a. Significant Variances

For this initiative in 2013, the actual expenditures were significantly lower than the planned
budget. In 2013, more electrically heated units participated in the initiative, which led to more
heating and hot water savings per unit than originally planned. As a result, the Compact
exceeded the savings and benefits goals at roughly half the expected cost. The Cape Light
Compact has a history of significant variances between planned and actual costs, savings, and
benefits for its Residential New Construction initiative. This is due to the relatively small
number of participants and the difficulty in predicting participant decisions in this initiative.
There is a wide variation in savings and benefits achieved by home, and the choices made by
participants impact the initiative greatly.

The Compact does not plan to make any changes to the initiative at this time. The Compact is on
track to achieve its savings and benefits goals by the end of the three-year term and the savings
and benefits goals were achieved at a lower cost of saved energy for 2013.

b. Program Cost-Effectiveness

For the Residential New Construction & Major Renovation initiative, the 2013 actual
benefit-cost ratio is 4.80, while the benefit-cost ratio for the three-year term after accounting for
actual results from 2013 is 2.06.

2. Residential Multi-Family

a. Significant Variances

For this initiative in 2013, the actual lifetime savings and total benefits were significantly lower
than the planned lifetime savings and total benefits. This year, one project accounted for over
forty percent of the participating units. This project only addressed ventilation in 2013, resulting
in lower savings and benefits per unit than planned. Other than this large effort, a limited
number of customers participated in this initiative in 2013. As such, fewer opportunities for
lighting retrofits and very few weatherization jobs were identified. Therefore, the savings and
the benefits were lower than expected.

In response to the above variances, the Compact plans to recruit more units needing
weatherization through more vendor outreach during 2014 and 2015 to achieve greater savings
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and benefits. The Compact does not believe these variances will affect its ability to achieve its
savings and/or benefits goals by the end of the three-year term.

b. Program Cost-Effectiveness

For the Residential Multi-Family initiative, the 2013 actual benefit-cost ratio is 2.26, while the
benefit-cost ratio for the three-year term after accounting for actual results from 2013 is 7.62.

3. Residential Home Enerqy Services

a. Significant Variances

For this initiative in 2013, the actual expenditures were significantly higher than the planned
budget. The Compact spent approximately 40% more than planned on this initiative due to the
enhanced incentives for Efficient Neighborhoods +°M.*> In reviewing the methodology for
available census block groups for this initiative, it was determined that the Cape Light
Compact’s census blocks did not enable the Compact to identify and target customers in the
desired income categories of 61-100% of state median income. As a result, the governing board
chose to allow all towns to participate, but required income verification. The Compact
experienced more participation than was originally expected as a result of allowing all towns to

participate.

The Compact does not plan to make any changes to the initiative’s design or implementation.
The Efficient Neighborhoods +°™ effort for the Cape Light Compact spanned two years, and, as
such, this effort will near completion in August 2014. The Compact does not believe these
variances will affect its ability to achieve its savings and/or benefits goals by the end of the
three-year term.

b. Program Cost-Effectiveness

For the Residential Home Energy Services initiative, the 2013 actual benefit-cost ratio is 3.83,
while the benefit-cost ratio for the three-year term after accounting for actual results from 2013
is 4.58.

4. Residential Behavior/Feedback

a. Significant Variances

For this initiative in 2013, the actual expenditures, lifetime savings, and total benefits were
significantly lower than the planned budget, lifetime savings, and total benefits. During 2013,
the Cape Light Compact issued an request for proposals for a vendor to implement a
behavior/feedback initiative that provides more real-time access to electric usage. This effort is
planned to launch in mid-2014 with the chosen vendor. Therefore, a Behavior/Feedback

More information on the Efficient Neighborhoods +°™ is available in the Statewide Three-Year
Electric and Gas Energy Efficiency Plan at 171 of 274.
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initiative was not offered to customers in 2013. No expenditures were made and no savings or
benefits were experienced during 2013.

In response to the above variances, the Compact plans to implement the initiative in 2014 and
2015 to achieve the planned savings. The Compact does not believe these variances will affect
its ability to achieve its savings and/or benefits goals by the end of the three-year term.

b. Program Cost-Effectiveness

A Residential Behavior/Feedback initiative was not offered to customers in 2013; therefore there
IS no benefit-cost ratio to report for 2013, although the benefit-cost ratio for the three-year term
is expected to be approximately 1.05, even without the initiative being implemented in 2013.

Residential Products

For the Residential Products program, the 2013 actual benefit-cost ratio is 3.30, while the
benefit-cost ratio for the three-year term after accounting for actual results from 2013 is 2.96.

1. Residential Cooling & Heating Equipment

a. Significant Variances

For this initiative in 2013, the actual expenditures were significantly higher than the planned
budget. This initiative was successful in 2013, partially due to an increase in the popularity of
heat pumps and central air conditioning measures. The participation increased due to trade ally
partnerships and general marketing by those trade allies to draw more customers to install
measures.

The Compact does not plan to make any change to the initiative’s design or implementation in
response to the above variance, as the initiative is overachieving relative to plan. As a result,
these variances will not affect its ability to achieve its savings and/or benefits goals by the end of
the three-year term.

b. Program Cost-Effectiveness
For the Residential Cooling & Heating Equipment initiative, the 2013 actual benefit-cost ratio is
1.63, while the benefit-cost ratio for the three-year term after accounting for actual results from
2013 is 1.46.

2. Residential Lighting

a. Significant Variances

For this initiative in 2013, the actual expenditures, lifetime savings, and total benefits were
significantly lower than the planned budget, lifetime savings, and total benefits. In this initiative,
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the majority of the measures are sold upstream in retail. Agreements with retailers and
manufacturers regarding the upstream measures are finalized by the beginning of the year. For
the 2013 program year, agreements were finalized prior to the Department’s approval of the
2013-2015 Three-Year Plan, which occurred on January 31, 2013.

As part of the 2013-2015 Three-Year Plan, the Compact requested that the Department allow
municipal aggregators to have a calendar Energy Efficiency Surcharge (“EES”) to address
unique borrowing challenges. While the Department granted this request as part of its order
approving the 2013-2015 Three-Year Plan (D.P.U. 12-100 through D.P.U.12-111, at 125,
footnote 106), the Compact was only able to enter into upstream agreements with the funds
available at the time the agreements were made (early 2013); these funds were lower than
planned since the Department’s order had not yet been issued.

In response to the above variances, the Compact signed agreements in 2014 to compensate for
the under-performance in 2013 and to achieve savings in 2014. It is anticipated that the savings
and costs will be in-line with the three-year goals. The Compact does not believe these variances
will affect its ability to achieve its savings and/or benefits goals by the end of the three-year
term.

b. Program Cost-Effectiveness

For the Residential Lighting initiative, the 2013 actual benefit-cost ratio is 5.94, while the
benefit-cost ratio for the three-year term after accounting for actual results from 2013 is 4.35.

3. Residential Consumer Products

a. Significant Variances

For this initiative in 2013, the actual expenditures, lifetime savings, and total benefits were
significantly lower than the planned budget, lifetime savings, and total benefits. During the
2013-2015 Three-Year Plan planning process, it was anticipated that higher tier products such as
Top Ten* refrigerators and freezers would constitute the bulk of the initiative’s efforts; however,
those planned numbers were not met. In contrast, televisions and standard efficiency
refrigerators exceeded expectations. However, these measures were not able to make up the
shortfall in expenditures, savings, and benefits.

The Compact does not plan to make changes to the initiative’s design or implementation at this
time. The additional savings and benefits from the other Residential Products initiatives are
offsetting the shortfall in expenditures, savings, and benefits in this initiative, and if this trend
continues, it is likely that the Compact will move budget from this initiative to those initiatives.
The Compact does not believe these variances will affect its ability to achieve its savings and/or
benefits goals by the end of the three-year term.

4 More information on Top Ten products is available in the Statewide Three-Y ear Electric and

Gas Energy Efficiency Plan at 151 of 274.
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b. Program Cost-Effectiveness

For the Residential Consumer Products initiative, the 2013 actual benefit-cost ratio is 2.75, while
the benefit-cost ratio for the three-year term after accounting for actual results from 2013 is 2.71.
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I1. Low-Income Programs

Despite lower than expected spending in the low-income sector for 2013 (the 2013 actual
low-income expenditures were 18% lower than the 2013 planned low-income budget), the
Compact’s low-income expenditures for 2013 remained significant, representing 11% of the total
2013 expenditures. Similarly, the Compact’s low-income budget for the full three-year term is
12% of the three-year total budget, including actual 2013 expenditures. Therefore, the Compact
continues to meet the statutory requirement that spending on low-income programs represent at
least 10% of the total amount expended on electric energy efficiency programs.

Low-Income Whole House

For the Low-Income Whole House program, the 2013 actual benefit-cost ratio is 3.84, while the
benefit-cost ratio for the three-year term after accounting for actual results from 2013 is 3.55.

1. Low-Income New Construction

a. Significant Variances
There are no significant variances to report for this initiative.
b. Program Cost-Effectiveness

For the Low-Income New Construction initiative, the 2013 actual benefit-cost ratio is 12.55,
while the benefit-cost ratio for the three-year term after accounting for actual results from 2013
is 10.04.

2. Low-Income Single Family Retrofit

a. Significant Variances

For this initiative in 2013, the actual expenditures and total benefits were significantly lower than
the planned budget and total benefits. Note that savings increased for 2013 relative to plan. For
this initiative, efforts were made to address all eligible customers, which yielded a greater
number of audits, lighting, and refrigerators than originally planned. While more customers
were served, less weatherization work was completed than anticipated, which typically provides
greater benefits (especially non-electric impacts including oil benefits) but at a higher cost than
non-weatherization measures. Therefore, the decrease in weatherization work more than offset
the increase in audits, lighting, and refrigerator measures, which led to expenditures being lower
than the budget and benefits being lower than goal. The savings exceeded the goal as the cost of
saved energy for lighting and refrigerator measures is lower than for weatherization projects.

The Compact does not plan to any changes to this initiative in response to the above variances, as
the cost of saved energy was lower than planned and the Compact realized greater savings for the
budget it spent. The Compact does not believe these variances will affect its ability to achieve its
savings and/or benefits goals by the end of the three-year term.
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b. Program Cost-Effectiveness
For the Low-Income Single Family Retrofit initiative, the 2013 actual benefit-cost ratio is 3.59,
while the benefit-cost ratio for the three-year term after accounting for actual results from 2013
is 3.46.

3. Low-Income Multi-Family Retrofit

a. Significant Variances

For this initiative in 2013, the actual expenditures and total benefits were significantly lower than
the planned budget and total benefits. Note that savings increased in 2013 relative to plan. In
2013, this initiative had a full pipeline for projects, but there were a few projects that could not
be completed. Therefore, the budget was not fully expended. As some of these projects
involved weatherization work, which typically provides greater benefits, the Compact also did
not achieve the benefits target. Specifically, almost a quarter of total benefits were expected to
come from oil weatherization projects. Instead, a greater percentage of benefits were provided
through refrigeration measures. Refrigeration measures also provide more electric savings than
oil weatherization projects, which explains why the Compact exceeded its electric savings target.

While the Compact does not control the timetables for these projects, the vendor is making
efforts to keep the pipeline full for 2014 and 2015. Specifically, the vendor is expected to more
closely monitor projects to better understand completion schedules, in response to the above
variances. The Compact does not believe these variances will affect its ability to achieve its
savings and/or benefits goals by the end of the three-year term.

b. Program Cost-Effectiveness

For the Low-Income Multi-Family Retrofit initiative, the 2013 actual benefit-cost ratio is 2.86,
while the benefit-cost ratio for the three-year term after accounting for actual results from 2013
is 3.06.
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I11. Commercial Programs

C&I New Construction

a. Significant Variances
There are no significant variances to report for this program.
b. Program Cost-Effectiveness

For the C&I New Construction program, the 2013 actual benefit-cost ratio is 5.02, while the
benefit-cost ratio for the three-year term after accounting for actual results from 2013 is 5.60.

C&l Retrofit Program

For the C&I Retrofit program, the 2013 actual benefit-cost ratio is 2.92, while the benefit-cost
ratio for the three-year term after accounting for actual results from 2013 is 3.41.

1. C&Il Retrofit Initiative

a. Significant Variances

For this initiative in 2013, the actual expenditures, lifetime savings, and total benefits were
significantly lower than the planned budget, lifetime savings, and total benefits. A major
component planned for this initiative in 2013 was the Cape Light Compact’s territory-wide
implementation of its LED streetlight project. Early in 2013, during the testing phase of this
project, it was decided to delay full implementation until 2014. This allowed additional time for
towns to collect and process feedback from their citizenry and for more towns to sign on as
participants. This change in schedule for the LED streetlight project was by far the most
significant change for the 2013 C&I Retrofit initiative overall, accounting for the majority of the
budget variance, half of the lifetime savings variance, and more than 40% of the benefits
variance.

The Compact is not making changes to the design of the LED streetlight project as a result of the
variances caused by the shift in the timeline from 2013 to 2014. The Compact expects to spend
the 2013 funds earmarked for the LED streetlight project in 2014 and realize the associated
planned savings and benefits in that year. As a result, the variances associated with the LED
streetlight project should not affect the Compact’s ability to achieve its savings or benefits goals
by the end of the three-year term.

Most of the remainder of the variance in budget, savings, and benefits for the C&I Retrofit
initiative is driven by lower than anticipated spending on lighting measures. It is possible that
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the decrease in spending on lighting could be linked to the apparent success® of the upstream
lighting component of the C&l New Construction program in the same timeframe. The
underspending on lighting measures most influenced the variance in the savings and benefits,
and contributed less to the variance in the budget. This is due to the lower cost of saved energy
for lighting measures relative to the LED streetlight project, meaning the Compact anticipated
greater savings from every dollar spent on non-street lighting.

In response to the above variance for non-street lighting, the Compact plans to increase focus on
account management and consider segment-based approaches, to ensure it captures greater
opportunities to promote lighting, as well as other end uses, through the C&I Retrofit initiative.
It has not yet been determined whether a mid-term modification will be sought for this initiative
as a result of the 2013 variance.

b. Program Cost-Effectiveness

For the C&I Retrofit initiative, the 2013 actual benefit-cost ratio is 2.81, while the benefit-cost
ratio for the three-year term after accounting for actual results from 2013 is 4.09.

2. C&l Direct Install

a. Significant Variances

For this initiative in 2013, the actual expenditures, lifetime savings, and total benefits were
significantly lower than the planned budget, lifetime savings, and total benefits. A major driver
of these variances was lower than anticipated participation in 2013, which in turn resulted in less
spending and lower savings and benefits achieved. While fewer customers participated, the
incentive cost for those who did was higher than expected (+25%). However, savings per
customer were lower than expected due to changes in measure mix. Program data shows that
those who did participate were less likely to have implemented HVAC, hot water, and drives
measures than planned, and were more likely to have installed LED lighting. The Compact
suspects that the reason for this change in measure mix can be tied both to the increasing
popularity, affordability, and applicability of LED lighting over what was originally envisioned,
as well as to a decrease in demand for HVAC, hot water, and drive measures as compared to
prior years. In addition to this change in measure mix, the proportion of budget spent on
government projects, with their higher cost of saved energy, was greater than planned in 2013.
Both of these factors contributed to the higher than expected cost of saved energy, and therefore
help to explain the variance in savings and benefits as compared to budget.

The upstream lighting component of the C&I New Construction program exceeded its savings
and benefits goals at lower cost than expected. Any link between this success and a decrease in
downstream lighting implementation is difficult to prove. However, in 2013, not only were more
LED lamp models added to upstream lighting, but upstream distributors also undertook major
efforts to improve sales volumes for reduced wattage fluorescent lamps through upstream
channels. Both of these activities could have increased the applicability of the upstream buying
option for those participants who might have otherwise gone through traditional downstream
channels to upgrade their lighting by participating in the C&I Retrofit initiative.
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In response to the above variances, the Compact and its direct install vendor have worked to
successfully increase participation in 2014. In addition, the Compact is utilizing the Main
Streets® approach in an effort to increase participation among microbusinesses at a lower cost of
delivery. The Compact is also testing a sector-based approach for the grocery segment in 2014
to explore the possibility of increasing savings per participant with a tailored package of
measures delivered with the help of sector experts. It has not yet been determined whether a
mid-term modification will be sought for this initiative as a result of the 2013 variances.

b. Program Cost-Effectiveness

For the Small C&I Direct Install initiative, the 2013 actual benefit-cost ratio is 2.99, while the
benefit-cost ratio for the three-year term after accounting for actual results from 2013 is 2.99.

More information on the Main Streets model is available in the Statewide Three-Year Electric and
Gas Energy Efficiency Plan at pages 197 and 206 of 274.
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APPENDIX 2
BENEFIT-COST RATIO SCREENING TOOL

Please see the CD-ROM accompanying this report for the benefit-cost ratio screening tool in
Microsoft Excel format.
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APPENDIX 3
STATEWIDE TECHNICAL REFERENCE MANUAL
2013 REPORT VERSION

Please see Statewide Appendix 3, filed under separate cover.



Cape Light Compact
2013 Energy Efficiency Plan-Year Report
D.P.U. 14-87

APPENDIX 4
STATEWIDE EVALUATION STUDIES SUMMARY



Cape Light Compact
2013 Energy Efficiency Plan-Year Report
D.P.U. 14-87

A. Table of Evaluation Studies

STUDY NAME STUDY LOCATION FUEL
AND NUMBER
RESIDENTIAL
Northeast Residential Lighting Hours-of-Use Study App. 4D, Study 13-1 Gas/Electric

Massachusetts Residential New Construction Net App. 4D, Study 13-2 | Gas/Electric
Impacts Report

LOW-INCOME

Massachusetts Low Income Metering Study App. 4D, Study 13-3 | Gas/Electric
COMMERCIAL & INDUSTRIAL

Massachusetts Combined Heat and Power Program App. 4D, Study 13-4 | Gas/Electric
Impact Evaluation 2011-2012

Mid-size Customer Needs Assessment App. 4D, Study 13-5 | Gas/Electric
Impact Evaluation of the Massachusetts Upstream App. 4D, Study 13-6 | Electric
Lighting Program

SPECIAL & CROSS SECTOR

Evaluation of the Northampton Leading the Way and App. 4D, Study 13-7 | Gas/Electric
Powering Pittsfield Initiatives

2013 Massachusetts Statewide Marketing Campaign App. 4D, Study 13-8 | Gas/Electric
Evaluation Report

Abbreviated Review of Methods for the Draft Top- App. 4D, Study 13-9 Gas/Electric
Down Modeling Methods Study

Efficient Neighborhoods+>™ — Summary of Evaluation | App. 4D, Study 13-10 | Gas/Electric
Results

2013 Massachusetts Statewide COOL App. 4D, Study 13-11 | Gas/Electric

SMART/GasNetworks Brand Assessment
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B. Summary of Study Results with the Most Significant Effects

The Massachusetts Program Administrators completed 11 evaluation studies for the 2013 Energy
Efficiency Plan-Year Report. The studies and other documents that produced the most
significant results in 2013 were:

« Northeast Residential Lighting Hours-of-Use Study

o Mid-size Customer Needs Assessment

« Impact Evaluation of the Massachusetts Upstream Lighting Program

« Massachusetts Statewide Electric and Gas Energy Efficiency 2013-2014 Evaluation Plan

The electric PAs in Massachusetts, along with energy efficiency program administrators in
Connecticut, Rhode Island and New York, contracted with a third-party evaluation contractor to
conduct the Northeast Residential Lighting Hours-of-Use (“HOU”) Study to assist in the
calculations of demand and energy savings for lighting programs. For this study, the evaluation
contractor collected data through onsite visits to 848 homes, with over 5,730 loggers installed
between December 2012 and March 2013. Overall, the study found that customers were using
their lights as much or more than anticipated based on the findings of previous studies. The
study concluded that a household’s daily HOU was 2.7 hours for all bulbs and 3.0 for efficient
bulbs, with HOU by room type varying from a low 1.7 in bathrooms to a high of 6.7 on the
exterior of homes. Further, the study also provides detailed HOU estimates by room type, home
type (i.e., single-family or multi-family), and income level for the region overall and for each
individual area included in the analysis. Additionally, the report presents load shapes as well as
coincidence factors for winter and summer peak period and winter and summer peak hours to aid
in load planning and the calculation of peak demand savings. Due to the statistical similarities
between areas, the report recommended using a regional overall number for all study
participants, except the downstate New York sample. This study is discussed in more detail in
Appendix 4D, Study 13-1.

The Mid-size Customer Needs Assessment was designed to understand the extent to which
current program offerings effectively serve the needs of mid-size customers, and whether new
program offerings or variations of existing program offerings would better serve mid-size
customers. The study utilized a two-stage research approach consisting of program staff and
implementation contractor interviews, followed by data mining of billing and tracking data to
design a sample and survey participants and non-participants. The study found that mid-size
customers require more complex solutions than small customers, sufficient financial incentives,
and limited paperwork requirements in order to make projects profitable. Another finding was
that PAs need to improve marketing efforts and continue to diversify marketing strategies to
specifically target mid-size customers. The study found that there is a need for more contractors
sufficiently trained in comprehensive solutions and that existing contractors need more/better
qualified leads for mid-size customers. The study is discussed in more detail in Appendix 4D,
Study 13-5.
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The electric PAs conducted the Impact Evaluation of the Massachusetts Upstream Lighting
Program, also known as the Bright Opportunities Program, which focuses on C&I market
penetration of efficient lighting technologies at the distributor level. This study represents the
impact component of a broader evaluation effort that included a process evaluation completed in
June 2013. The study covered upstream lighting purchases made between November 2011 and
April 2012, and also between October 2012 and November 2012 at 81 sites, including 66 LED
sites and 15 fluorescent sites. Overall, the program appears to be successfully delivering energy
savings. LEDs were found to have a realization rate of 102% and fluorescents were found to
have a realization rate of 89%. The LED realization rate was driven by several factors. First, the
study estimate of delta Watts was approximately 33% higher than tracking estimates. The study
also found that approximately 82% of the purchased LED lamps were installed at the time of the
evaluation and that the hours of use realization rate was 88%. The fluorescent realization rate
was also driven by several factors. The study found that approximately 80% of the purchased
fluorescent lamps were installed at the time of the evaluation and that the hours of use realization
rate was 103%. The study is discussed in more detail in Appendix 4D, Study 13-6.

Additionally, in addition to the results of completed studies, a major undertaking for the PAs in
2013 related to EM&V was the Massachusetts Statewide Electric and Gas Energy Efficiency
2013-2014 Evaluation Plan (“Evaluation Strategic Plan” or “ESP”), that was developed in the
fall of 2013 collaboratively by the electric and gas PAs, the EEAC Consultants and the
evaluation contractors. Prior to the ESP, evaluation planning in Massachusetts was largely
completed in one year cycles, with study efforts being a function of past evaluation activities and
changes in savings levels or implementation of programs. In an effort to better document the
strategic evaluation plan and to align the evaluation plan with the energy efficiency program
planning period, the PAs and EEAC Consultants developed the ESP to describe the evaluation
planning process and describe studies, both generally planned and specifically in progress.
Evaluation priorities outlined in the ESP were identified using three complementary methods.
First, to encourage early participation in the evaluation planning process and solicit input from a
wide variety of program stakeholders, the PAs hosted strategic evaluation planning meetings.
The meetings provided a forum for all stakeholders to share their evaluation priorities directly
with the PAs and EEAC Consultants. The meetings identified specific potential evaluation
activities and as a group, stakeholders developed a preliminary assessment of each activity’s
relative priority (High, Medium, and Low) and optimal timing. Second, the PAs and EEAC
Consultants used four evaluation planning priorities (importance, history, uncertainty, and
timing) to gauge the evaluation activities identified at the summit. Third, there was active
engagement with both program implementers and policymakers to identify additional key
research needs and to further refine project recommendations developed at the strategic
evaluation planning meetings. The ESP can be found at http://www.ma-
eeac.org/Docs/8.1 EMV%?20Page/2013/General%20Studies%20&%20Presentations/Statewide

%202013-14%20Electric%20&%20Gas%20Energy%20Efficiency%20Evaluation%20Plan%201

0-15-13.pdf.
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C. Evaluation Study Summaries

Study 13-1: Northeast Residential Lighting Hours-of-Use Study

Type of Study: Impact Evaluation
Evaluation Conducted by: NMR Group
Date Evaluation Conducted: 3/14/2014

Study Objective and Summary of Results:

The purpose of this study was to provide updated information to the Massachusetts Program
Administrators (the “Sponsors”) to assist in the calculations of demand and energy savings for
lighting programs. Specifically, this report presents load shapes, coincidence factors (“CFs”),
and daily hours of use.

Based on data collected from 4,462 loggers, the NMR Group (the “Team”) performed a series of
regression models to estimate HOU. They concluded that the region comprising Connecticut,
Massachusetts, Rhode Island, and Upstate New York had a household daily HOU of 2.7 hours
for all bulbs and 3.0 for efficient bulbs, with HOU by room type varying from a low 1.7 in
bathrooms to a high of 6.7 on the exterior of homes.

Core Initiatives to which the Results of the Study Apply’:

e Residential New Construction and Major Renovation (Electric & Gas)
e Residential Multi-Family Retrofit (Electric Only)
e Residential Home Energy Services (Electric Only)
e Low-Income New Construction (Electric Only)
e Residential Lighting (Electric Only)

Evaluation Recommendations and Program Administrator Response:

The following recommendations were made by the evaluators conducting this study. The initial
response from the Program Administrator to these recommendations is summarized below.

Recommendation 1: The Team recommends that the Sponsors consider adopting the HOU
room-by-room estimates from the overall hierarchical model for all households regardless of
income or home type.

Recommendation 2: As with HOU estimates, the team recommends that the Sponsors
consider adopting the Overall load curve and resulting coincidence factors across
Connecticut, Massachusetts, Rhode Island, and Upstate New York.

! This study was done in conjunction with the Massachusetts Low Income Metering Study and was

completed separately but the findings were not found to be statistically different from this study.
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Recommendation 3: Consider higher HOU estimates for retrospective studies.
Explain Whether or Not the PA Decided to Adopt Recommendations from the Study:

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.

The PAs will adopt recommendation 2 and recommendation 3, but are investigating the cost and
capability of adopting and tracking the data required to adopt recommendation 1 at this time.

How the Study Affected Program Results:

A change in the hours of use of a bulb impacts the estimated kW and kWh saved, in addition to
measure life. Estimated impact on the portfolio is a positive increase for annual savings and
lifetime benefits.

Overview of Study Method:

For this evaluation, the Team collected data through onsite visits to 848 homes located
throughout Connecticut, Massachusetts, New York (excluding Nassau and Suffolk Counties),
and Rhode Island. All sites required two visits. During the first visit, the Team collected
detailed lighting inventory data and installed time-of-use light meters (loggers). The second visit
consisted of removing loggers installed during the first visit.

Since each logger was installed for only a portion of the year—between five and nine months—
the Team had to annualize the data. To annualize the data the Team fit a sinusoid model to each
logger. Using the annualized estimates, the Team performed a weighted regression analysis to
estimate the adjusted HOU for each room in each area of the study. Due to the similar use
patterns in four of the areas (CT, MA, Upstate NY, and RI), the Team sought a way to leverage
data from each of these areas to refine area-specific estimates. To accomplish this, the Team fit
a multi-level hierarchical model. The advantage of this type of modeling approach is the ability
to use information from all four areas to help inform area-specific estimates.

Formulas Used in Analysis:

1) Weighting Formula —

Efficient bulb weight: TRB/TB
TRM/TM

Inefficient bulb weight: TRB/TB
TRM/TM

Where:

TRB = total bulbs in a given room type (specific to a given state)
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TB = total bulbs in all rooms (specific to a given state)
TRM = total bulbs metered in a room (based on all homes across four states)

TM = total metered bulbs in all rooms (based on all homes across four states)

2) Annualizing Formula -
hg = o + Bsin(0y) + &4

Where
hq = hours of use on day d,

04 = angle for day d, where 64 is 0 and the spring and fall equinox, n/2 for d = December
21, and-n/2 for d = June 21,

a and [ are regression coefficients,
gq IS the residual from the regression.

3) Hierarchical Model —
E(houij)

= (Bo + bo,j) + B+ bl,k) X I(Roomijk = Bathroom) + (B2 + b2,k) X I(Roomijk = Bedroom) +
(B3 + bsk) x I(Room;jx = Dining) + (Ba + bay) X I(Roomjy = Kitchen) + (Bs + bsy) X
I(Room;j = Living) + (B + bsk) X I(Roomjx = Other) + I(Bulb.typejx = Efficient) +
Bsl(Incomejc = LI) + Pol(Education;x = HS) + PBiol(Educationj = Some college) +
ﬁ11|(EdUCati0nijk = Bach.) + B12|(EdUCati0nijk = Adv/Grad Deg.) + B13|(OWH/Rentijk =
Rent) + B14l(Underl8;j = yes) + PBisl(Home.typeijjx = MF)

where i indexes the loggers, j indexes the homes, k indexes the areas, and:
boj ~ N(bx, o°k), Vsite; € region.vk,
bk ~N(0, %), for k = 1,..., pregions,
b, ~N(0,07), forl=1,....6and vk

Application of Results: Retroactively
A copy of the complete study can be found in Appendix 4D, Study 13-1.
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Study 13-2: Massachusetts Residential New Construction Net Impacts Report

Type of Study: Impact Evaluation
Evaluation Conducted by: NMR Group
Date Evaluation Conducted: 1/27/2014

Study Objective and Summary of Results

The Massachusetts Residential New Construction (“MA RNC”) Net Impacts study was designed
to estimate the net impacts that may be attributed to the Massachusetts Residential New
Construction Program (the “Program”) for single-family homes. Net impacts encompass both
free-ridership for homes built through the Program and non-participant spillover for homes that
did not participate in the Program in 2011 assuming the Program had not existed during the years
2004 through 2011. Net impacts were divided by the Program’s claimed savings to obtain net-
to-gross ratios, both for the Program overall and for different fuels.

The study provided savings estimates and net-to-gross ratios for the single-family component of
the Massachusetts Residential New Construction Program, as seen below.

Net Savings and Net-to-Gross Ratio

(MMBLtu)
. Claimed | Counterfactual | Counterfactual Non- Net-
Confidence Free .
Program Program Non-Program . .| Participant | to-
Interval . 4 . Ridership X
Savings Savings Savings Spillover | Gross
n’ 1,180/4,465

Low Cl | 54,752 22,774 62,284 0.38 0.92 1.37
Mid-Point | 62,776 29,748 87,561 0.53 1.39 1.87
High Cl | 74,812 37,677 114,839 0.67 1.87 2.36

“Number of program homes/number of non-program homes

While the Program has a moderate free-ridership rate (0.53), non-participant spillover is quite
high (1.39) yielding a net-to-gross ratio of 1.87, when assessing savings using the fuel neutral
metric of MMBtu.
Core Initiatives to which the Results of the Study Apply:

e Residential New Construction and Major Renovation (Electric & Gas)
Evaluation Recommendations and Program Administrator Response:
The following recommendations were made by the evaluators conducting this study. The initial

response from the Program Administrators to these recommendations is summarized below.
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Recommendation 1: Assess the net impacts of the Program’s multifamily component
Recommendation 2: Continue to conduct baseline studies of non-program homes

Recommendation 3: Continue to emphasize practices such as quality insulation installation
in trainings

Recommendation 4: Continue to carefully document any and all program actions that may
affect the market

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

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.
The new NTG ratios will be adopted going forward.

How the Study Affected Program Results:

The study will not immediately impact savings because net-to-gross studies are applied
prospectively pursuant to D.P.U. 11-120. This study was not applied to 2013 results, and will be
applied in the 2016-2018 three-year plan.

Overview of Study Method:

The study used a multi-step methodology consisting of a builder survey, a Delphi study
involving a panel of experts in energy-efficient new construction, modeling of home energy
usage under the counterfactual assumption that the Program had not existed from 2004 to 2011,
and comparing the as-built modeled energy usage to the estimate from the counterfactual models.

Formulas Used in Analysis:
The following formulas were used to determine Free Ridership, Non-Participant Spillover,
and Net-to-Gross Ratio.

Free Ridership = Claimed Program Savings — Counterfactual Program Savings
Claimed Program Savings

Non.Participant Spillover = Counterfactual NonProgram Savings
Claimed Program Savings

Net.to.Gross Ratio = 1 — Free Ridership + Non.Participant Spillover

Application of Results: Prospectively
A copy of the complete study can be found in Appendix 4D, Study 13-2.
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Study 13-3: Massachusetts Low Income Metering Study

Type of Study: Impact Evaluation
Evaluation Conducted by: The Cadmus Group, Inc.
Date Evaluation Conducted: 5/9/2014

Study Objective and Summary of Results:

The study had two overarching objectives:

o Determine a daily low income-specific lighting HOU value to replace the current LI
assumption of 2.8 (hours/day), which was determined through a metering study not
specific to low income homes.

« Determine the prevalence of low income customers who use a secondary heating source
to warm their homes and how best to incorporate secondary heating usage into future
evaluations (as historical evaluations have exclusively assessed changes only in primary
heating).

This study was run concurrently with the larger Northeast Residential Lighting Hours-of-Use
study and the results of the two studies were combined for administrative and reporting
efficiency because the Cadmus Group’s (the “Evaluation Team”) investigation of low income-
specific HOU did not yield statistically different results from the regional study’s HOU estimates
for Massachusetts’s low income customers. The resulting HOU number applied to low income
programs was 2.7 hours per lamp.

This report shows that a subset of low income customers use electric secondary heaters to heat
their homes and the program’s weatherization services likely reduce these customers’ need for
and use of secondary heating (not only their primary heating fuel). While the analysis sample for
this study was limited, the Evaluation Team concluded the PAs should use the savings values
detailed in the table below until the team can complete additional research to reduce the
uncertainty associated with the electric secondary heat savings generated by LI weatherization
services.
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. Natural . Heating

Average Annual Consumption of Electric Secondary Heat

(kWh/Year) 1,323
Average Weatherization Savings (of Primary Heating Fuel) 29% 26% 34%
Average Annual Savings of Electric Secondary Heat Resulting
to Weatherization (kWh/Year) 384 344 450
Proportion of All LISF Customers Using Electric Secondary
11.7%
Heat
Annual Savings of Electric Secondary Heat for all LISF
Weatherized Homes - with or without electric secondary heat 45 40 53

(kWh/Year)

Core Initiatives to which the Results of the Study Apply:

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

Evaluation Recommendations and Program Administrator Response:

No formal recommendations were made by the evaluators conducting this study.

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

N/A

How the Study Affected Program Results:

This report resulted in a reduction in lighting HOU, from 2.8 to 2.7 in the low income programs,
and an increased measure life. The final kWh savings number for this program is affected by a
number of lighting factors including EISA, measure life changes, and HOU, therefore it is
difficult to isolate the specific effect of reduced HOU.

The study also found between 40-53 kWh/yr per home in electric savings from reduced use of
secondary heating sources in weatherized homes. This resulted in an increase in initiative
electric savings as it quantified previously unclaimed electric savings from secondary heating

Sources.

Overview of Study Method:
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The Evaluation Team conducted 261 site visits at randomly sampled low income customer
homes across the Commonwealth of Massachusetts. At each home, trained Evaluation Team
technicians completed a whole-home lighting inventory and then installed up to 10 lighting
loggers per home. The technicians also installed a meter that captures indoor temperature at the
thermostat (for both manual and programmable thermostats) and meters that monitor heating
equipment. In total, the Evaluation Team installed more than 1,500 lighting loggers and 800
meters on heating equipment and collected usage information from November 29, 2012, through
May 2, 2013.

At 90% confidence, the precision of the overall HOU/day estimate is 6%, which results in a 90%
confidence interval of 2.4 to 2.7. Since the 90% confidence intervals of this study and the
Northeast Residential Lighting Hours-of-Use study overlap, the difference between the two
concurrent studies is not statistically significant.

In the absence of pre- and post-consumption data for LI participants known to have electric
secondary heaters, the Evaluation Team applied the same percentage savings (29%) it
determined for natural gas weatherization measures to the average annual consumption of
electric secondary heat (1,323 kWh). This simplifying assumption yields an annual energy
savings of 384 kWh per weatherized natural gas-heated home that utilizes electric secondary
heating. Since this study also determined that only 11.7% of low income single-family homes
use electric space heating, this means the average savings for any weatherized natural gas heated
home is 45 kWh. This savings represents the average weighted savings for weatherized
customers with electric secondary heating (1,323 kWh, 11.7%) and without (0 kWh, 88.3%). To
date, these savings have not been included in estimates of the LI program’s total energy impact
as evaluations have relied on billing analyses of natural gas consumption.

While secondary electric heating sample sizes for this study were limited and necessitated
focusing our analysis on natural gas heated homes, it is likely similar electric secondary heating
benefits are occurring in all participating homes with ducted primary heating systems. Most
notably these include heating oil systems and electric furnaces.® According to the same June
2012 Impact Evaluation, the program’s air sealing and insulation reduced oil consumption by
34% and electric heating consumption by 26%. Assuming a similar relationship between
primary and secondary heating options in these homes and comparable electric secondary
heating usage, the average electric secondary heating savings in a weatherize heating oil home is
53 kWh/year and 40 kW/year in a weatherized home with an electric furnace.

Formulas Used in Impact Analysis:

The following formula was used to determine the annual hours of use:

The Evaluation Team used building simulation to estimate weatherization savings for electrically
heated homes as part of the June 2012 Low Income Single Family Program Impact Evaluation. If
future evaluations use an electric billing analysis then the savings associated with electric
secondary heating would captured as part of that analysis (and should not be applied separately).
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365

. 284 + Da
Hours of Use, = o + 5, x Sin (— ZH[JF—y‘D +&,

Where:

HOU, =
a =
P1 =
Day =

Application of Results

HOU for day of year (t = 1 to 365)
Annual average HOU
Amplitude of sinusoid function (slope coefficient of the regression)

Day of the year where January 1 has a value of 1 and December 31 has
a value of 365

Error term of the regression

. Retroactively

A copy of the complete study can be found in Appendix 4D, Study 13-3.
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Study 13-4: Massachusetts Combined Heat and Power Program Impact Evaluation

2011-2012

Type of Study: Impact Evaluation

Evaluation Conducted by: DNV GL
Date Evaluation Conducted: 11/22/2013

Study Objective and Summary of Results:

The primary purpose of this impact evaluation was to quantify energy savings and realization
rates for systems installed under the Massachusetts Combined Heat and Power program (“MA
CHP Program”). This evaluation also identified and quantified the drivers of CHP performance.
Twenty-five CHP systems were deployed and commissioned through the program by the end of
November 2012. Generation technologies deployed in the MA CHP Program consisted of
internal combustion (“1C”) engines, pressure reduction turbines, microturbines and gas turbines.

The 25 sites identified were analyzed as outlined below and the following impact factors were
produced. Since analysis was done at the census level, sampling precision is not a factor.

kWh Summer kW Winter kW Natural Gas
PA Realization Realization Rate Realization Rate Benefit
Rate (On Peak) (On Peak) Realization Rate
National Grid 91% 109% 105% 102%
NSTAR Electric 110% 144% 101% 122%
Unitil 84% 138% n/a 117%

Core Initiatives to which the Results of the Study Apply:

e C&I New Construction and Major Renovation (Electric Only)
o C&l Retrofit

(Electric Only)

Evaluation Recommendations and Program Administrator Response:

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

Recommendation 1: The PAs should continue to develop and implement a consistent
modeling protocol for all sites and across all PAs.

Recommendation 2: The PAs and EEAC Consultant(s) should continue to work together to
define the attribution of savings to CHP systems.

Recommendation 3: The PAs should collect metered data for at least two years after system
commissioning. Data collected during the second year would provide a sufficient buffer for
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any metering outages during the first year and ensure twelve months of valid data would be
collected.

Recommendation 4: The PAs and EEAC Consultant(s) should consider conducting a future
evaluation focused on medium, large, and district sized systems. These planned systems may
significantly change realization rates for the program when they become operational.

Recommendation 5: In order to obtain a more thorough understanding of the engineering
analysis and the commissioning process, the PAs and EEAC Consultant(s) should consider
conducting a process evaluation of the CHP program.

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

In respect to those recommendations pertaining to the PAs continuing existing efforts, the PAs
are acting on these recommendations. In respect to the other recommendations, these
recommendations are being considered but the PAs have not formally adopted or rejected them.

How the Study Affected Program Results:

The study provides retroactive realization rates for energy savings and resource benefits for the
2013 Plan Year Report, and will impact planning assumptions and savings estimates going
forward. The overall effect for NSTAR Electric was a decrease of 4% in benefits. For National
Grid the overall effect was a 10% decrease in benefits. There were no plan year effects for
Unitil.

Overview of Study Method:

Various types of data were provided by the PAs and third party consultants. Project files
including feasibility studies, pro-forma models, and claimed savings were provided by the PAs.
Monitoring plans, installation verification reports, and interval metered data were provided by
CDH Energy. These key data types were all inputs to the impact evaluation and realization rate
analysis.

Formulas Used in Impact Analysis:

The following formulas were used to determine realization rates, electrical efficiency, heat
recovery, overall efficiency and gas benefit:
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i 2. A (Sumof available actual data for upto12 months)
D) E, (Sumof expected data for months with actual data)

Electricity Generated
Fuel Input(HHV)

Electrical Efficiency =

UsefulHeat Recovered
Electricity Generated

Heat Recovery Rate =

Electricity Generation +Useful Heat Recovered
Fuel Input (HHV)

Overall Efficiency =

Gas Benefit = Gas Offset — Gas Consumed
_ Electricity Generationx HRR,;  Electricity Generation
- Boiler Efficiency ~ Electrical Efficiency
HRR, 1
Boiler Efficiency Electrical Efficiency}

= Electricity Generation x {

Where:

rr=realization rate

HHV= high heating value
HRRy =Where HRRy was the rate at which heat is recovered to satisfy facility heating
loads that otherwise would be satisfied by a natural gas boiler.

Application of Results: Retroactively & Prospectively
A copy of the complete study can be found in Appendix 4D, Study 13-4.
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Study 13-5: Mid-size Customer Needs Assessment

Type of Study: Market Characterization
Evaluation Conducted by: DNV GL
Date Evaluation Conducted: 12/22/2013

Study Objective and Summary of Results:

This report provides results of the Massachusetts Mid-Size Customer Needs Assessment for
commercial and industrial customers. This study was designed to understand whether mid-size
customers or other pockets of customers are optimally served by existing program offerings.
The study sponsors also inquired whether variations to existing program offerings or additional
services were needed to optimally serve those groups of customers.

The overall findings showed that:

e In general, mid-sized customers achieve lower participation rates® than large customers
and lower savings rates™ than small customers.

0 As a result, the overall percentage of savings being achieved by this group (the
product of the participation and savings rate) appears to be lower than both small
and large customers.

e Small customers, who are eligible for the Direct Install (“DI””) program, have low
participation rates but achieve relatively high savings rates when they do participate.

o This indicates that the DI program is successful at addressing the needs of
customers who are recruited to participate.

e Large customers have high participation rates, but achieve relatively low savings rates
when they do participate.

o0 This reflects that they are heavily targeted and energy-aware and the fact that their
energy needs are generally too extensive for programs to address a very large
percentage of consumption at one time.

Core Initiatives to which the Results of the Study Apply:

e C&I New Construction and Major Renovation  (Electric & Gas)
e C&l Retrofit (Electric & Gas)
e C&lI Direct Install (Electric & Gas)

Evaluation Recommendations and Program Administrator Response:

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

Participation Rate = incidence of recurrence
Savings Rate = savings as a percentage of usage
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Recommendation 1: Increase recruitment and training of energy services firms able to
provide comprehensive solutions - The PAs could better serve this market by establishing a
system for recruiting and training qualified vendors to service mid-size customers. PAs
should look for ways to facilitate partnerships between firms to get the right skill sets, or to
develop a broader internal base of expertise.

Recommendation 2: Develop a statewide process for qualifying and coordinating energy
services firms to provide comprehensive solutions — There is a need for greater access to
qualified contractors to service the diverse needs of mid-size customers.

Recommendation 3: Lower capital and administrative costs for mid-size customers and/or
contractors to improve payback and margin on energy efficiency investment- While higher
incentives may not be possible on many custom projects, the PAs could establish programs
that increase financing options and qualifying costs to energy services firms.

Recommendation 4: Increase multi-measure (comprehensive) program offerings — The PAs
should review their existing comprehensive program offerings to ensure they offer incentives
for multiple measures, or change the program offerings to address untapped measures.

Recommendation 5: Continue to improve marketing strategies for mid-market — These
efforts should include use of PEX contractors to assist in identifying the appropriate solutions
for customers. In addition, these strategies should focus staff on strategic segments of
customers with similar energy needs. Segmenting by industry is one approach to creating a
targeted marketing process.

Recommendation 6: Support energy services firms by obtaining qualifying information —
The PAs could require contractors to administer simplified system inventory and gas service
provider surveys when scheduling visits. Information collected by these surveys could be
used to rate contractors on their thoroughness in marketing programs.

Recommendation 7: Standardize approaches to marketing to multi-account customers —
Identifying a successful approach and standardizing it will improve the PA’s ability to
effectively market to those customers.

Recommendation 8: There is a need to link electric and gas customers — Because
identification and marketing to Direct Install customers is handled through the electric PAs,
the gas-only PAs lose some autonomy regarding how their customers are marketed.

Explain Whether or Not the PA Decided to Adopt Recommendations from the Study:
All recommendations are being considered at this time. Given that PAs employ different
customer outreach strategies, the relevance of each recommendation to an individual PA needs to

be considered on a case by case basis. The PAs have not formally adopted or rejected any
recommendations that require changes to program design and operations.
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How the Study Affected Program Results:
The study will not impact program results.
Overview of Study Method:

The mid-size customer needs assessment employed a two-stage research approach. Stage |
explored the PAs’ marketing strategies and segmentation approach by first conducting a series of
interviews with program staff and implementation contractors for C&I programs, then used
interview results in combination with results from the MA-C&I Customer Profile Project to
segment customers for analysis, and developed preliminary customer size segmentation based on
information provided by PA and implementation contractor interviews. Through Stage Il, the
research team conducted exploratory data analysis that analyzed the MA-C&I Customer Profile
Project database to identify pockets of customers with relatively low achieved savings potential
and participation rates and conducted in-depth interviews with specific sub-segments and market
actors identified in Stage I, and performed a survey of participants and non-participants in the
small, mid-size, and large segments of the Customer Size Survey.

Formulas Used in Impact Analysis:

1.) Account Participation Rate — Number of participants within a customer segment / the
total number of customers in that segment;

2.) Demand Participation Rate — Sum of peak demand for all participants in a segment / the
sum of peak demand for all customers in the segment;

3.) Energy Participation Rate — Sum of total yearly KWh usage for all participants in a
segment / the sum of total yearly KWh usage for all customers in the segment;

4.) Electric Savings Ratio — Sum of total yearly KWh saved for all participants in a segment /
Sum of total yearly KWh usage for all participants in the segment;

5.) Potential Gross Energy Savings Rate — This variable indicates the potential for energy
savings as a percentage of total energy usage within a category;

6.) Percentage of Potential Gross Energy Savings Rate Realized — This variable reports the
percent of total potential energy savings rate accounted for in the program tracking data;

7.) Measure level KWh Savings ratio — This variable reports the percent of measure level
potential energy savings rate accounted for in the program tracking data;

8.) Unrealized Gross Energy Savings — This variable estimates how much additional energy
savings could be achieved if every participant within the category achieved the same
KWh savings ratio as the participant representing the median savings for the upper
quartile of savers.

Application of Results: Not applicable.
A copy of the complete study can be found in Appendix 4D, Study 13-5.
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Study 13-6: Impact Evaluation of the Massachusetts Upstream Lighting Program

Type of Study: Impact Evaluation
Evaluation Conducted by: DNV GL
Date Evaluation Conducted: 2/19/2014

Study Objective and Summary of Results:

The research objectives of the impact evaluation for the Upstream Lighting Program included
updating the following assumptions with Massachusetts-specific research:

e Application of purchased lamps (eligible LED and Fluorescent) by facility and space
type;

e Hours of use of purchased lamps;

e Baseline replaced lamps for estimating delta watts;

e Gross savings realization rates; and

e Estimates of delta watts and hours of use to be applied prospectively.

Overall high level findings include a 102% energy realization rate with a relative precision of
+17.5% at the 90% confidence level for LED bulbs and an 89% energy realization rate with a
relative precision of £26.9% at the 90% confidence level for fluorescent lamps.

Core Initiatives to which the Results of the Study Apply:

e C&I New Construction and Major Renovation (Electric Only)
e C&l Retrofit (Electric Only)

Evaluation Recommendations and Program Administrator Response:

The following recommendations were made by the evaluators conducting this study. The initial
response from the Program Administrator to these recommendations is summarized below.

Recommendation 1:LED Delta Watts —Wattage for baseline bulbs/lamps was found to be
significantly higher than tracking estimates, mostly due to the fact that tracking estimates
assumed a higher mix of CFLs than was found. As market penetration of LEDs increase
baseline wattage will decrease. A follow-up evaluation should consider this shifting baseline
as a factor in deciding when the next one should take place.

Recommendation 2: Quantity - This study found that approximately 82% of the purchased
LED lamps and approximately 80% of the purchased fluorescent lamps were installed at the
time of the evaluation. It was common to find many of these not yet installed lamps in
storage at each of the facilities. It is unclear what the lag time will be for the installation of
these remaining lamps, and therefore, a follow-up study should be designed to revisit sites
from this study that had a large number of units still in storage or not yet installed.
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Recommendation 3: Hours of Use - This study found that the hours of use realization rate
was 88% for LEDs and 103% for fluorescent lamps. Based on lighting logger data at each of
the sites, the average hours of use for LED lamps were found to be 3,979 hours per year and
3,559 hours per year for fluorescent lamps. It is recommended that the hours of use for each
technology be adjusted appropriately to account for this finding for the near term.

Recommendation 4: Consider Efforts to Increase the Customer’s Awareness of the Program
- Many customers were aware that they had received discounted lamps from this program,
but not all were aware that the discounts came from the PAs. Many customers were under
the impression that their electrical contractors were offering the deep discounts. It is
recommended that the PAs consider utilizing a program sticker or label that participating
distributors would attach to a customers’ shipping/purchase order.

Recommendation 5: Consider Additional Supporting Information for Large Purchases - It is
recommended that electrical contractors or end users be required to provide more information
to support extremely large purchases so that it would be more likely that the program bulbs
are installed earlier.

Recommendation 6: Consider a Follow-up Impact Evaluation - This impact evaluation
provides important feedback to the PAs for reporting savings, and improving savings
estimates. However, due to the relatively large error ratios found in this study, the targeted
90/10 precision was not achieved. Depending on PA needs, a follow-up study may be
considered to improve the evaluation results, or to obtain statistically valid factors for some
of the building types where a majority of LED and Fluorescent lamps are being installed.
The PAs and EEAC may want to consider performing a third phase of impact evaluation,
which could be designed in consideration of the error ratios that were found with this study to
try to achieve a combined 90/10 precision at the measure category, or targeted at a measure
category and building type. Alternatively, the PAs and EEAC may consider following up on
those sites with lower installation rates. Follow-up discussion and long-term planning should
take place to determine what the evaluation needs are on an ongoing basis, and also what the
target precision levels should be based on the needs of the PAs and EEAC.

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

Some recommendations have been adopted while the others are under consideration.
Recommendations around Quantity, Hours of Use, and increasing Customer’s awareness of the
program have been adopted. Recommendations around LED Delta Watts, additional supporting
information for large purchases, and follow-up impact evaluation are all under consideration.

How the Study Affected Program Results:

The study provides retroactive realization rates for energy savings for the 2013 Plan Year
Report, and will impact savings estimates going forward. This report resulted in an increase to

Appendix 4, Page 20 of 36



Cape Light Compact
2013 Energy Efficiency Plan-Year Report
D.P.U. 14-87

the overall energy realization rate causing slightly higher energy savings, while the coincidence
factors resulted in decreased demand savings for 2013.

Overview of Study Method:

The study used a sample of 81on-site visits to estimate program savings realization rates and key
savings factors. A key task in the on-site engineering assessment was the installation of
measurement equipment to aid in the development of independent estimates of savings. Time-
of-use (“TOU”) lighting loggers were utilized to inform the savings calculations with a direct
measurement of hours of operation. For this study, most sites included a minimum of three
months of data collection, while the remaining sites included at least 4 weeks of data.

Formulas Used in Impact Analysis:

The following formulas were used to determine annual energy savings and summer and winter
peak kW savings.
kWh Savings = Qty x AWatts x Annual Hours/1000
Where:
kWh Savings = Annual energy savings
Qty = Quantity of lamps installed
AWatts = Pre-existing lamp wattage — Installed lamp wattage
Annual Hours = Annual hours of operation from metering
kW Summer = Qty x AWatts X CFsymmer/1000
kW Winter = Qty x AWatts X CF\inte/1000
Where:
kW Summer = Summer peak kW savings (both on-peak and seasonal)
CFsummer = Summer coincidence factor (both on-peak and seasonal)
kKW Winter = Winter peak kW savings (both on-peak and seasonal)
CFuinter = Winter coincidence factor (both on-peak and seasonal)

Application of Results: Prospectively and Retroactively
A copy of the complete study can be found in Appendix 4D, Study 13-6.
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Study 13-7: Evaluation of the Northampton Leading the Way and Powering Pittsfield
Initiatives

Type of Study: Impact Evaluation
Evaluation Conducted by: Opinion Dynamics Corporation
Date Evaluation Conducted: 12/1/2013

Study Objective and Summary of Results:

The objective of this evaluation was to present the results of the Powering Pittsfield and
Northampton Leading the Way initiatives, also referred to as the Serrafix initiative. Both
initiatives were a part of a larger EE2020 initiative led by Serrafix, a consulting group funded by
Barr Foundation that offers energy efficiency, sustainability planning, and other services. In
designing the initiative, Serrafix relied on two concepts to achieve success — “concierge service”
and utilizing existing relationships with community leaders and business networks. The concept
of “concierge service” entails ongoing customer support and advising throughout the
implementation of energy-efficient improvements, as a pathway to increasing participation and
achieving deeper savings.

Despite extensive and multi-faceted marketing and outreach efforts, neither initiative achieved
the set goals or deeper savings. Because of the difficulties reconciling participation data with
energy savings, the evaluation team had difficulty accurately summarizing the initiatives’
impacts. Based on the analysis, however, Northampton leading the way initiative achieved 38%
of the project goal, completing 24 out of the planned 63 projects. Powering Pittsfield initiative
achieved 31% of the goals, completing 16 out of the planned 51 projects. The depth of savings
analysis did not reveal either initiative achieving deeper savings.
Core Initiatives to which the Results of the Study Apply:

e Community Based Pilots (Electric & Gas)
Evaluation Recommendations and Program Administrator Response:
No formal recommendations were made in this evaluation.
Explain Whether or Not the PA Decided to Adopt Recommendations from the Study:
N/A
How the Study Affected Program Results:
N/A

Overview of Study Method:
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As part of the evaluation, Opinion Dynamics completed secondary data review, analysis of
program tracking databases, and primary research with the initiatives’ stakeholders.

Secondary data review - Opinion Dynamics reviewed documentation related to the
initiatives’ design and implementation process, marketing and outreach materials, and
implementation status update documents.

Program tracking database and depth of savings analysis - Opinion Dynamics used the
Powering Pittsfield and Northampton Leading the Way final performance reports filed
with the C&l Management Committee submitted by the cities of Pittsfield and
Northampton to identify projects that were completed through each initiative. The
Evaluation Team then supplemented the reports with measure-level energy savings data
provided by the electric and gas PAs (National Grid, Columbia Gas, WMECo, Berkshire
Gas), which allowed the team to assess the initiatives’ performance. To conduct depth of
savings analysis, Opinion Dynamics compared savings achieved as a result of the
initiatives to the savings listed in the Massachusetts PA annual energy efficiency program
filings.

Primary research with stakeholders - The Evaluation Team completed seven in-depth
interviews with a total of eight individuals, including Serrafix representatives, CET, PAs,
and city representatives. The interviews were performed over the course of June and July
2013.

Application of Results: Prospectively
A copy of the complete study can be found in Appendix 4D, Study 13-7.
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Study 13-8: 2013 Massachusetts Statewide Marketing Campaign Post-Campaign Report

Type of Study: Market Assessment
Evaluation Conducted by: Opinion Dynamics Corporation
Date Evaluation Conducted: 3/20/2014

Study Objective and Summary of Results:

The objective of this study was to assess performance of the statewide marketing campaign
across key metrics such as awareness, exposure to and clarity of marketing messages, and
attitudes toward both Mass Save and other statewide brands such as COOL SMART and
GasNetworks. The results presented within this report are based on quantitative telephone
surveys fielded with both residential, and commercial and in C&I customers. In addition, the
evaluation team (the “Team”) conducted a thorough review of all 2013 statewide marketing
materials, as well as the PA websites.

Key findings from the study include:

Awareness of Mass Save continues to be moderate. The Team did not see any significant
change in Mass Save awareness over the 2013 period. However, there has been a
significant increase in Mass Save awareness among C&I customers between February
2012 (33%) and December 2013 (45%). Further, awareness of Mass Save has reached
moderate levels with 43% of residential customers and 45% of C&I customers reporting
that they have seen or heard the term as of December 2013.

Awareness of the Mass Save website has increased significantly. In the December 2013
survey, almost sixty percent of C&I respondents aware of Mass Save also said they knew
about the existence of the Mass Save website (59%), which represents a significant
increase in awareness levels from February 2012 (51%). Similarly, just over half of the
residential respondents aware of Mass Save said they knew of the Mass Save website
(56%), which is significantly higher than seen in either of the two 2012 surveys. These
increases may be related to the campaign’s increasingly consistent inclusion of the web
address in marketing materials.

Self-reported exposure to Mass Save messaging increased significantly among residential
customers. Eighteen percent of residential customers report exposure to at least one of
the channels used by the campaign (i.e., radio, mass transit, online, billboard and email)
in the past six months compared to 13% who reported similar levels of exposure in
March 2013. In addition, there was a significant increase in exposure to radio advertising
among residential customers compared to March 2013 (10% and 6% respectively), which
may reflect KSV’s effective use of this channel over the campaign period.

Campaign messaging was clear and resonated with residential customers. Almost three
quarters of residential customers (71%) agreed that the messages they heard about Mass
Save communicated that it could help them lower their energy bills. In addition, 76% of
residential customers exposed to messaging reported that they felt the messages conveyed
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to them were clear. Overall, these findings demonstrate that the Mass Save campaign
supports clear and recognizable messages that help promote program awareness.

e Consistent with prior statewide marketing studies, the Team found very limited
awareness of GasNetworks and COOL SMART among both residential and C&I
customers. The focus of marketing efforts for COOL SMART and GasNetworks,
however, is on contractors. Please see the COOL SMART and GasNetworks Brand
Assessment for findings related to GasNetworks and COOL SMART awareness among
Massachusetts contractors.™

Core Initiatives to which the Results of the Study Apply:
e All Initiatives (Electric & Gas)
Evaluation Recommendations and Program Administrator Response:

There were no recommendations from this report, as it was designed to assess the performance of
the marketing campaign and attitudes toward the aforementioned statewide brands.

How the Study Affected Program Results:
N/A
Overview of Study Method:

The evaluation Team conducted a telephone survey with a random sample of 500 residential PA
customers. The Team fielded the survey from December 2-22, 2013.

The Team drew the sample from multiple data files. The team received updated residential
customer data from CLC and National Grid in February 2013. The remaining PA customer data
came from updated files that the PAs provided to the Team in September 2013. These files,
which combined PA Customer Information System (“CIS”) data with program-tracking
databases, were merged to develop a master file of all PA residential customers. The Team used
this merged customer database to create a sample frame containing all unique residential
accounts with valid contact information. From this frame, the Team drew a stratified simple
random sample with the strata defined as the eighteen unique PA combinations. The number of
surveys completed for each combination was in proportion to the combination’s representation in
the overall population. The total number of interviews provides results at 90% confidence and
4% precision at the statewide level.

Consistent with past surveys, the Team developed and applied weights to the telephone survey
data to match the composition of customers within the Massachusetts population based on
homeownership.

1 These findings are part of the 2013 Massachusetts Statewide COOL SMART/GasNetworks
Brand Assessment, which can be found in Appendix 4D, Study 13-11.
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Opinion Dynamics also conducted a telephone survey among PA business customers to assess
awareness, familiarity, and associations with Mass Save. The Team surveyed a random sample
of 300 PA C&I customers between December 2-27, 2013.

The Team drew the sample of C&I customers from two data sources: files that the PAs provided
to the team in September 201312 and data provided by the PAs to the Non-Residential Large
C&l Evaluation Team in 2012. The overall sample design and completed interviews provide
results at 90% confidence and 5% precision at the statewide level.

Given the lack of readily available population-level data on Massachusetts businesses, the Team
did not weight the results of the commercial survey. The Team also considered weighting the
2013 survey to match the characteristics of the first survey conducted in 2012. However, the
Team determined that weighing the data was unnecessary because the Team spoke with similar
firms for each of the survey waves. In addition, there is no consistent or significant relationship
between any of the firmographics and Mass Save awareness across the waves.

Application of Results: Prospectively
A copy of the complete study can be found in Appendix 4D, Study 13-8.

12 The team received 2013 data for three utilities: Berkshire Gas, Unitil, and WMECO. The
remaining PAs provided data in 2012.
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Study 13-9: Abbreviated Review of Methods for the Top-Down Modeling Methods Study

Type of Study: Impact Evaluation
Evaluation Conducted by: DNV GL
Date Evaluation Conducted: 5/22/2014

Study Objective and Summary of Results:

The goal of this study is to develop and apply multiple Top-Down methods for Massachusetts,
and to understand the strengths and limitations of those methods relative to the traditional
bottom-up approach to measuring net energy impacts. This is the first year in a multi-year Top-
Down research and development project during which the evaluation team will investigate the
use of various modeling approaches and initiate a longer term set of pilot studies. The
Evaluation Team will initiate these pilot studies to identify and begin to compile the necessary
data inputs, evaluate different model specifications, and estimate model parameters to suggest
the course of the subsequent years’ research activities. This Abbreviated Methods Review was
completed to provide a high level review of Top-Down methods, in advance of the more
comprehensive methods review to be provided in August 2014. This initial methods review is
intended to provide a conceptual framework for the broader methods review and ongoing Top-
Down Modeling pilot studies.

This abbreviated methods review provided a framework for assessing the various approaches to
Top-Down modeling. The document described the Top-Down modeling approach outlining the
expected contributions and limitations of these approaches in the evaluation of energy efficiency
programs, and established desirable properties of models that the Evaluation Team used to assess
different Top-Down Approaches throughout the remainder of the memo.

Next, the document considered different specifications of Top-Down models and evaluated these
against the desirable properties of Top-Down models. This analysis showed that there is no one
approach that will solve all of the challenges of program evaluation, but a set of models
employing different techniques may provide complementary estimates that can be used to
triangulate the level of savings in coordination with bottom-up methods.

Then, the document provided a review of the two most recent Top-Down studies shows that each
study provides different strengths and weaknesses, leaving room for improvements to be made
through the current pilot studies.

Finally, the document reviewed the current pilot studies relative to desirable properties for Top-
Down models, illustrating that each approach will make some contributions to the existing
research, but require on-going research to improve on models developed in this first year of the
Top-Down modeling research effort.

Core Initiatives to which the Results of the Study Apply:

e N/A Cross-Cutting (Electric & Gas)
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Evaluation Recommendations and Program Administrator Response:

No formal recommendations were made in this literature review. Instead, the pros and cons of
various methods were reviewed.

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

N/A. No formal recommendations have been made. Work to date has centered around exploring
potential methods for performing future work.

How the Study Affected Program Results:

While the Top Down Modeling study will ultimately be used to estimate savings attributable to
the portfolio of C&I and Residential programs simultaneously, savings estimates are not
expected to be available from the first year of this multi-year effort.

Overview of Study Method:

The study relied on a review of literature and the experience of the evaluation team to provide
this methods review.

Application of Results: Prospectively
A copy of the complete study can be found in Appendix 4D, Study 13-9.
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Study 13-10: Efficient Neighborhoods+>™ — Summary of Evaluation Results

Type of Study: Pilot Evaluation
Evaluation Conducted by: Opinion Dynamics Corporation
Date Evaluation Conducted: 6/10/2014

Study Objective and Summary of Results:

The objective of the Massachusetts Efficient Neighborhoods+°™ (“EN+") Evaluation was to
understand whether the initiative resulted in a lift in participation and energy savings above what
would have occurred under the standard HES program. In addition, the evaluation provided PAs
with an assessment of initiative processes. The initiative involved three components: (1) EN+
Core, (2) the Fall River Neighborhood Energy Contest, and (3) Cape Light Compact’s EN+. The
evaluation examines all three components though there were some limits on the analyses that
could be conducted to evaluate CLC’s initiative due to its different design.

A high level review of results can be found in the following tables:

Summary of EN+ Core and Fall River Neighborhood Energy Contest Performance

Initiative Total Completed Completed  Electric  Gas Combined Number
Number Energy Projects | Energy Energy Energy of
of Assessments Savings Savings  Savings Customers
Eligible (kwh) (Therms) (MMBTU) Channeled
Accounts into the
Low
income
Program
EN+Core 12,469 927 248 699,587 | 35,351 | 10,698 91
Fall River
Neighborhood | 19 959 212 33 |175613| 14,180 | 2,351 62
Energy
Contest
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Summary of CLC EN+ Initiative Performance*

Initiative Total Completed Completed Electric = Other Fuel Number of
Number Energy Projects | Energy Savings Customers
of Assessments Savings (MMBTU)** Channeled
Eligible (kWh) into the
Accounts Low
income
Program
CLE'SEN® | jknown | 251 105 | 247675 | 1,649 14
initiative

* Note that CLC’s EN+ initiative was still underway when the Evaluation Team conducted this
evaluation. The analysis of the initiative’s performance is based on partial data (through the end
of December, 2013) and does not reflect full accomplishments.

** CLC tracks kWh savings separately and combines savings for all other fuels (MMBTUS).

Incremental Lift in Energy Assessments and Completed Projects Due to the Initiatives
Initiative Incremental Energy Assessments Incremental Projects

Total #Dueto % Dueto Total| #Dueto % Due to
# EN+ EN+ # EN+ EN+
Initiative Initiative Initiative Initiative
EN+ Core 927 636 69% 248 188 76%
Fall River
Neighborhood 212 6 3% 33 11 33%
Energy Contest
CLC’s EN+ i . o
initiative Analysis not performed due to the design of the initiative.

Incremental Lift in Savings Due to the Initiatives

Initiative KWh | Therms MMBTU
Total Dueto | % Due | Total | Dueto | % Due Total Dueto % Due
EN+ to EN+ EN+ | to EN+ EN+ |to EN+
Initiativ | Initiati Initiati | Initiati Initiati | Initiati
e ve ve ve ve ve
EN+ Core 699,587 | 516,784 | 74% | 35,351 | 29,691 | 84% | 10,698 | 7,786 73%
Fall River

Neighborhood 175,613 | 68,787 | 39% | 14,180 | 7,835 | 55% | 2,351 | 1,077 | 46%
Energy Contest

CLC’s EN+ Analysis not performed due to the design of the initiative.
initiative
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Core Initiatives to which the Results of the Study Apply:
e Community Based Pilots  (Electric & Gas)
Evaluation Recommendations and Program Administrator Response:
No formal recommendations were made.
Explain Whether or Not the PA Decided to Adopt Recommendations from the Study:
N/A
How the Study Affected Program Results:
N/A
Overview of Study Method:
The study made use of participant and non-participant surveys conducted in treatment and
comparison communities, a difference in differences analysis using program tracking data, and
an incremental marketing cost analysis using program cost data.
The evaluation team employed a quasi-experimental research design known as “difference in
differences” to calculate the incremental impact of the initiative above the standard HES
program. For each success indicator (initiated contacts, completed audits, energy savings, etc.),
the evaluation team calculated the percent change between the past activity (pre-treatment
period) and EN+ activity (treatment period) for both targeted and comparison communities.™
The evaluation team then calculated the difference between the percent change observed in the
EN+ community and the comparison community.
Formulas Used in Impact Analysis:
The following formula was used to determine the incremental impact of the EN+ initiative
using difference in difference analysis where Y = program impact (e.g., assessments,

projects, energy savings, etc.) T = treatment community, C = control community, and 0 =
pre-treatment period and 1 = treatment period.

DD=(Y," —Y )-(vC -v¢)

B3 Note that the evaluation team used eligible customers as the base for calculating activity rates, be

it initiated contact rate, audit rate, project completion rate, etc. That is, the evaluation team
flagged and eliminated customers with low income rate codes and customers residing in multi-
family (5+ unit homes) from the eligible pool of customers. Completed audits, projects, and the
resulting energy savings were determined using project initiation date. That is, only audits,
projects and energy savings that were initiated within the timeframe of interest (past and EN+-
concurrent) were retained in the analysis.
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Application of Results: Prospectively
A copy of the memo can be found in Appendix 4D, Study 13-10.
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Study 13-11: 2013 Massachusetts Statewide COOL SMART/GasNetworks Brand
Assessment

Type of Study: Market Assessment
Evaluation Conducted by: Opinion Dynamics Corporation
Date Evaluation Conducted: 5/22/2014

Study Objective and Summary of Results:

The Opinion Dynamics team (“ODC”) conducted an assessment of contractor awareness and
perceptions around two HVAC contractor-targeted brands — Cool Smart®™ and GasNetworks® —
and the state’s umbrella brand, Mass Save®, which generally targets residential and commercial
customers. To complement prior Mass Save studies which focused on end-use customers, this
study aims to explore the relationships between the three brands and characterize their roles
within the HVAC supply-side market. The study also has the goal of determining whether the
presence of three co-existing brands contributes to any market confusion.

The study provided the following key findings:

e Neither Cool Smart nor GasNetworks has a formal brand strategy. However, the
programs have been successful in educating contractors about what they offer, and
therefore building the mental associations and expectations that constitute a brand.

e Marketing and outreach for the Cool Smart program has both a target audience and a
distinct set of core messages. In particular, Cool Smart marketing efforts are effective at
conveying to contractors messages related to quality installation and differentiation in the
market.

e GasNetworks has relied on a much broader set of marketing messages to engage its target
audience. However, its program design emphasizes promoting rebates for energy-
efficient equipment, as opposed to other benefits such as contractor training, which is
emphasized by the Cool Smart program.

e Awareness of Cool Smart and GasNetworks is moderate to high. ODC found that among
contractors who install eligible equipment (i.e., cooling equipment for Cool Smart and
heating and hot water equipment for GasNetworks), 65% are aware of Cool Smart and
66% are aware of GasNetworks.

e Awareness of Mass Save® is almost universal. In comparison to Cool Smart and
GasNetworks, 89% of all contractor respondents were aware of Mass Save. While there
were different perceptions of what Mass Save offered, contractors are clearly seeing and
hearing messages about the statewide campaign. They are also utilizing the website.

e As expected, most contractors associate Cool Smart and GasNetworks with rebates for
heating and cooling equipment. When asked about what they associate with each
program, program participants’ unaided responses most commonly focused on rebates for
heating and cooling equipment, and much less frequently on the other features. Fewer
contractors readily associate the Cool Smart Program with its Quality Installation

Appendix 4, Page 33 of 36



Cape Light Compact
2013 Energy Efficiency Plan-Year Report
D.P.U. 14-87

Verification (“QIV”) certification and training offerings, which have been the focus of
some program messaging.

e Associations with Mass Save are varied. Contractors associate Mass Save with a number
of different PA program offerings, including rebates on heating and cooling equipment.
Contractors are also much more likely to associate Mass Save with HEAT loans, rebates
for insulation and lighting, and energy audits than they are with either Cool Smart or
GasNetworks, which indicates some knowledge of the differences in the initiatives.

e There is no definitive relationship between awareness and attitudes toward Mass Save,
GasNetworks, and Cool Smart. We looked for potential relationships between awareness
and attitudes toward the various brands, but there were no clear correlations largely due
to the very high levels of Mass Save awareness and favorability.

e At present, there is no evidence to suggest that having coexisting brands is causing
confusion in the market. While each of the brands has key similarities, there also appears
to be little risk of competition as contractors have high levels of awareness and relatively
distinct associations with each brand. Given the moderate to high levels of awareness
and favorability enjoyed by all three brands, the PAs could safely continue to leverage all
three brands or integrate them under the Mass Save umbrella.

Core Initiatives to which the Results of the Study Apply:

e Residential Cooling and Heating Equipment (Electric Only)

e Residential Heating and Water Heating (Gas Only)
e C&I New Construction (Gas Only)
o C&l Retrofit (Gas Only)

Evaluation Recommendations and Program Administrator Response:

There were no recommendations from this report as it was designed to explore awareness and
associations between the three subject statewide brands, and assess effectiveness of branding
efforts.

How the Study Affected Program Results:

N/A

Overview of Study Method:

To support the assessment of Cool Smart and GasNetworks, ODC reviewed all of the statewide
marketing materials used in 2013, as well as each of the PA websites. ODC also fielded
telephone surveys with a sample of Massachusetts HVAC contractors, and asked them about
program awareness, associations, favorability, and participation. In addition, ODC conducted a

literature review exploring the benefits and drawbacks of having similar coexisting brands in a
specific market.
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ODC conducted a telephone survey with a random sample of 206 contractors who provide
heating and/or cooling equipment to Massachusetts customers. The evaluation team fielded the
survey from February 13 to March 7, 2014.

ODC developed the sample from multiple data files, and identified participating contractors
using the GasNetworks and Cool Smart rebate databases, as well as the Cool Smart QIV training
list. To identify non-participating contractors, ODC purchased a list of contractors from Dun &
Bradstreet® (“D&B”). After the files were combined, duplicates were removed as well as firms
with missing or bad contact information. The total number of interviews provides results at 90%
confidence and 6% precision at the statewide level.

ODC weighted the survey results to account for potential non-response bias. ODC found a
higher survey response rate among the contractors obtained through the program participant
databases than the D&B database. The sample frame could serve as a proxy for the target
population of contractors, but some differences between the source of sample frame and survey
responses made us uncomfortable with this approach. Using the sample frame, ODC categorized
contractors by type of equipment and participation status. This categorization did not always
match contractor self-reports in the survey. This difference caused ODC to calculate two sets of
weights. The first set addressed these re-classification issues (adjustment weights), and the
second addressed the difference in response rates across the categories of the original sample
frame (response rate weights): cooling only, heating only, both heating and cooling, and non-
participants.

Application of Results: Prospectively
A copy of the complete study can be found in Appendix 4D, Study 13-11.
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D. Evaluation Studies

Please see Statewide Appendix 4D, filed under separate cover.
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APPENDIX 5
PERFORMANCE INCENTIVES

The purpose of this section is to provide detailed supporting documentation on performance
incentives that each Program Administrator proposes to collect. Since the Cape Light Compact
does not collect any performance incentives, this section is not applicable to the Cape Light
Compact.
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APPENDIX 6
CAPE LIGHT COMPACT TOWN ACTIVITY REPORTS

The following are the 2013 Town Activity Reports for the Cape Light Compact.
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APPENDIX 7
CAPE LIGHT COMPACT ENERGY EDUCATION OUTREACH
ACTIVITIES

The Compact continues its solid commitment to energy education outreach to its community, and
continues to be a regional and nationally recognized leader in the design and implementation of
its energy education programs. As a unique energy efficiency administrator and municipal
aggregator, the Compact strives to support the community in efforts to encourage the
development of deeper and broader knowledge of energy efficiency technology and practices,
moving towards an energy-literate society.

Toward this goal, the Compact’s Energy Education Program continues to see a substantial
increase in its outreach within education programs and the school population through its
innovative programs. Highlights of 2013 programs include:

e Over 100 education-based presentations, field trips, and all-school Energy Carnivals:
students learn the basic lessons of energy efficiency, energy forms and energy sources in
a first-hand, fun and engaging way. Over 6,000 students and teachers were reached.

e A Standards-based graduate level course for teachers to introduce and reinforce energy
education concepts for the classroom

e Informal science programs for science and nature center staff

e Teacher Workshops in partnership with the State-wide Education Working Group and
in-service training for school systems reaching teachers in our service territory.

e Sponsorship for 4 teachers to summer teacher training programs sponsored by NEED and
Kidwind.

For the 10th year in a row, we were proud to have our schools recognized by the National
Energy Education Development Project (“NEED”) and the State DOER for their outstanding
work in energy education outreach to their communities:

State Junior Level School of the Year - The Forestdale School’s SPIT and SPARKS Club
State Middle School Finalist - Bourne Middle School’s Energy Savers Club

National Finalist and State Elementary School of the Year - Eastham Elementary School
State Senior School Finalist - Sandwich High School

State Senior School Runner-up - Cape Cod Regional Technical School

State Special Project of the Year - Harwich Middle School

National Student of the Year - Brooke Reagan, Intern, Cape Light Compact

Our greatest successes continue with the “kids as teachers” model, where students were trained
and studied to present information on energy efficiency, renewable energy, and related topics to
younger students and community members. As evidenced in requested programs from year to
year, schools have moved towards adopting energy education into their yearly scope and
sequence of classroom activities, and thus continue to reach more individuals.
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The Compact continues to use updated and innovative materials from local and national energy
education-based resources such as the NEED Project (of Manassas, VA), a 501(C)3 non-profit
organization. Using a model for science-based facts and local Science, Technology, Engineering
and Math (“STEM?”) initiatives, the Compact designs and uses curriculum materials to align with
the Massachusetts state standards for science and technology, allowing teachers to introduce
lesson plans discussing energy efficiency, innovation, and conservation.
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2013Energy Education Program Activity

Date
1/5-6/25/13
1/10-6-13/13
1/8-6/18/13
1/7-6/10/13
2/6-5/31/13
1/5-6/25/13
1/5/-6/25/13

1/8/2013
1/14/2013
1/15/2013
1/16/2013
1/17/2013
2/1/2013
2/4/2013
2/6/2013
2/16/2013
3/1-3/29/13
3/13/2013
3/16/2013
3/21/2013
3/23/2013
3/27/2013
4/4/2013
4/5/2013
4/8/2013
4/9/2013
4/10/2013
4/22/2013
4/23/2013
4/24/2013
4/25/2013
4/26/2013
4/29/2013
4/30/2013
5/1/2013
5/1/2013
5/3/2013
5/8/2013
5/15/2013
5/16/2013
5/17/2013
5/23/2013
6/1/2013
6/5/2013
6/22-6/25/13
6/27/2013
7/9-7/26/13
7/13/2013
7/22-8/16/13
8/6/2013
9/12/2013
9/23/2013
9/30/2013
10/5/2013
10/9/2013
10/16/2013
10/22/2013
10/29/2013
11/13/2013
11/16/2013
11/18/2013
11/19/2013

Activity

Energy Club
Energy Club
Energy Club
Energy Club
Energy Club
Energy Club
Energy Club

training

training

training
presentations
presentations
Energy Carnival
presentations
Energy Carnival
Science Fair

4 Presentations
Workshop
Energy Carnival
training

Science Fair
Energy Carnival
Field Trip
Energy Carnival
training
Training

Energy Carnival
training

Energy Carnival
Energy Carnival
Energy Carnival
Energy Carnival
Energy Carnival
training

Energy Day
Workshop
training

Energy Carnival
Energy Carnival
Energy Carnival
Energy Carnival
Energy Carnival
Solar Car Race

Awards Ceremony

NEED YAP
Presentation
Energy Camp
Festival
Presentation

Teacher Workshop

Planning Meeting
Training
Presentation
Festival
Workshop
Exhibit
Workshop
Workshop
Exhibit
Workshop
training
Workshop

Location

Harwich Middle School

Bourne Middle School

Forestdale School

Eastham Ele School

Barnstable Middle School

Cape Cod Regional Technical School
Nauset High School

Sandwich High School
Sandwich High School
Sandwich High School
Forestdale

Sandwich High School
Forestdale School

Cape Cod Community College
Eastham Ele School

MV Reg High School
Teaticket Elementary School
St. Margaret's School

Truro Central

Nauset High School

Cape Cod Museum of Natural History
Wellfleet Elementary School
Eddy School to Covanta SEMass
Bourne Middle School
Wellfleet Bay Audubon
Harwich Middle School
Barnstable Middle School
Harwich High School
Oakridge School

Ezra Baker School

ME Small School

Hyannis Youth Center

Station Ave School

Cape Cod Regional Technical School
Harwich Middle School

St. Margaret's School

Morse Pond School

Eddy School

Wing School

Morse Pond School

Morse Pond School

Oak Bluffs School

Edgartown Boys and Girls Club
Statehouse

Washington DC

MMA - ASLP

Morse Pond School

Brewster Conservation Day
Camp Greenough (BSA)
Boston Museum of Science
Sandwich High School
Sandwich High School
Yarmouth

MV Living Local

Falmouth

Barnstable

Springfield

Plymouth

Foxborough

brewster

Cape Cod Regional Technical School
Worcester
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Town
Harwich
Bourne
Sandwich
Eastham
Barnstable
Regional
Regional

Sandwich
Sandwich
Sandwich
Sandwich
Sandwich
Sandwich
Barnstable
Eastham
Regional
Falmouth
Regional
Truro
Regional
Regional
Wellfleet
Brewster
Bourne
Wellfleet
Harwich
Barnstable
Harwich
Sandwich
Dennis
Yarmouth
Barnstable
Yarmouth
Regional
Harwich
Regional
Falmouth
Brewster
Sandwich
Falmouth
Falmouth
MV Regional
MV Regional
Regional
Regional
Regional
Falmouth
Brewster
Regional
Regional
Sandwich
Sandwich
Regional
Regional
Regional
Regional
Regional
Regional
Regional
Regional
Regional
Regional

# Students

# Adults

52(X 20 visits) 1
20 (x22 visits) 1
12 (x22 visits) 2
41(x22 visits) 1
12(x14 visits) 1

2(x22 visits) 1
12(x14 visits) 1
14
10
11
12 24
12
350+ 20+
18 1
300+ 20+
200+ 70+
100+ 5
35+
225 12
14 1
250 50
125 15
14 2
450+ 25
6
20
50+ 3
10
250 8
220 14
400 20
400 15
250 12
25 1
650 25
22
15 2
175 14
200 10
122 6
125 4
500+ 15
150+ 35
120+ 12+
25 15
200+ 25+
17 (x 12 visits) 3
100+ 200+
100(X6 visits) 2
64
6 1
6 1
58
100+ 500+
57
250+
70+
45
1400
12
12 2
53
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