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This study estimates netto-gross ratios (NTGRs) for the Commercial and
Industrial (C&I) New Buildings and Major Renovations program. The study
estimates a NTGR for fossil fuel savings claimed under the heat pump fuel
switching component across all NMRMC program pathways and a NTGR for whole
building energy consumption reductions in Paths 1 and 2 of the NRMNC program.
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The MA22X02-B-NRNCHPNTG Study was executed in two phases beginning in mid-2022 and ending in winter

2024. This report provides findings from the final phase ("Phase II”) of the study, which
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Update the 2023 NTGR for

NRNC fuel switching projects Develop a framework to use a
developed during Phase | of Estimate NTGRs for modeled partial net {MPH)
the study with a cohort of participants in Paths 1 and 2 of savings approach in future
MRNC Program participants the MRNC program that enrolled NRNC program evaluations
after the launch of the program and pilot the MPN approach

redesign in summer 2020. with three existing Paths 1 or 2

projects.

enrolled in the program after

the introduction of dedicated

fuel switching incentives in
April 2022,

Methodology

This study used a modified version of the Massachusetis Self Report Approach (SRA) to NTG
measurement, using in-depth-interviews with program participants to measure free-ridership and spillover.
Interviewees included customers (building owners and developers) and members of the project design
team (architects, MEP engineers, and sustainability consultants).
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had the following goals:

4

Take a more holistic view of
program influence beyond
incentives and technical
assistance for both the Paths 1
and 2 and fuel-switch NTGRs
that addresses a complex
program design with market
transformation goals.
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three NRNC program pathways if the fuel switch
component of the NRNC program is treated as

resource acquisition moving forward.

The NTG ratio the PAs should elaim for efficiency
savings claimed by projects enrolled in Path 1 and
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Executive Summary

This is the final report for The MA22X02-B-NRNCHPNTG Study, which estimates net-to-gross
ratios (NTGRs) for the Commercial and Industrial (C&l) New Buildings and Major Renovations
program (from here on referred to as the Non-Residential New Construction or “NRNC program”).
The study estimates a NTGR for fossil fuel savings claimed under the heat pump fuel switching
component across all NRNC program pathways and a NTGR for whole building energy
consumption reductions in Paths 1 and 2 of the NRNC program. The Massachusetts Cross-
Cutting Research Area evaluation team, led by NMR Group, prepared this report for the
Massachusetts Program Administrators (PAs) and the Energy Efficiency Advisory Council (EEAC)
consultants.

The PAs quantify and isolate the fossil fuel savings generated by heat pumps that are eligible for
the per-ton heat pump incentives offered across all three program participation pathways. Savings
are calculated using fossil fuel baselines — either natural gas or propane based on the availability
of a natural gas connection — and the fuel switch NTGR is applied to those fossil fuel savings.
The NRNC program also uses a NTGR for Paths 1 and 2 of the program that is applied to the
energy savings derived from system efficiency upgrades that produce lower whole-building
energy consumption (usually expressed as energy use intensity or EUI [KBTU consumption per
square foot]). Path 1 or 2 projects meeting their program EUI target with the help of a heat pump
that qualifies for per-ton heat pump incentives will be subject to both NTGRs. The engineering
studies performed for participating projects (including in Path 3) isolate fuel switching fossil fuel
savings in a separate analysis to facilitate application of the fuel switch NTGR.

This report presents findings from the second phase of the MA22X02-B-NRNCHPNTG study,
which follows the Phase | memo published in fall 2022.1 Phase | of the study generated the first
evaluated NTGR for fuel switched heat pumps in NRNC projects in response to regulatory
requirements applied to the PA’s 2022-2024 Three-Year Energy Efficiency Plan. The fuel
switching NTGR is updated in this phase of the study with a cohort of projects that enrolled in the
program after the official launch of the per-ton heat pump incentives in April 2022.

The NTGR for Paths 1 and 2 of the NRNC program was established in fall 2021 in the Non-
Residential New Construction Net-To-Gross Study (MA20X09-B-NRNCNTG) with a negotiated
value derived from Delphi Panel feedback and a consensus group process that included
evaluation contractors, the PAs, and EEAC representatives. This study updates that NTGR with
self-report data from a cohort of projects that engaged with the program after the launch of Paths
1 and 2 in summer 2020.

As with Phase | of the study, this phase used a modified Self Report Approach (SRA) based on
previous Massachusetts commercial and industrial (C&l) NTG evaluations, with in-depth
interviews (IDIs) collecting the primary data used to estimate project NTGRs. The SRA was
chosen in part to provide results in a short timeframe to meet regulatory deadlines but also
because there was interest in collecting primary data from participating Path 1 and 2 projects,

1 See the Phase | memo here: Recommended 2023 NTGRs for Fuel Switching Heat Pumps in Non-Residential New
Construction
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which had not been done before. For this analysis, we built on the experience gained in Phase |
and further refined the SRA deployed during that phase in the following ways:

1. The team placed a greater emphasis on capturing two interviews per sampled project (one
customer contact, one design team member) to gather deeper insights on each project
and address possible recall issues.

2. The team took feedback from Phase | and adjusted data collection instruments to expand
our measurement of program influence to activities that occur alongside incentives and
technical assistance, including educational webinars and forming relationships with key
organizations like the Massachusetts School Building Authority (MSBA). Interview findings
did not show this to be impactful on NTG outcomes—this type of influence nearly always
rated as lower impact than financial or technical assistance when calculating free
ridership—but respondents confirmed that these activities are reaching the market.

Table 1 and Table 2 provide details on the sample frame and completed interviews used to
develop Phase Il NTGRs. There was no overlap between the heat pump fuel switch and Path 1
and 2 NTG samples. Many projects included in the Paths 1 and 2 sample pursued fuel switching
(either full or partial displacement) but began participating before the program offered dedicated
fuel switching incentives, thus were excluded from the heat pump fuel switching sample.

Table 1: Summary of Projects Covered in Phase Il NTG Research

Focus NRNC Paths 1 and 2 NTGR  Heat Pump FS NTGR
Phase Il Sample Frame Size 78% 68%

Pathways Covered Paths 1 and 2 Paths 1, 2, and 3°
Time Period of Projects in Enrolled between August

Sample 2020 and August 2023° Enrolled after April 2022

a8Phase | interviewees were removed from both samples and any Path 3 projects that were not fuel switching were
filtered out of the fuel switch sample.

bAlso includes any former Path 4 projects that had not booked savings before Paths 3 and 4 were consolidated
into Path 3.

cDate of last data request for this evaluation

Table 2: Program Participation Pathways for Interviewed Projects
Path 2: Whole

Path 1: Net Z . Path 3: High
at et Zero Building EUI ath 3: Hig
and Low EUI . Performance
e Reduction .
Buildings Buildings
Approach
Paths 1 and 2 NTG 7 9 - 16
Fuel Switching NTG 4 2 9 15
Total 11 11 9 31

RECOMMENDATIONS AND CONSIDERATIONS

Below we provide the recommended NTGRs for heat pump fuel switching and for Paths 1 and 2
along with other recommendations and considerations based on evaluation findings and ongoing
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policy discussions. As this report was being drafted, the NRNC program participation
requirements were adjusted to explicitly add electrification as a key component. This change
occurred amidst ongoing discussions about whether Massachusetts programs supporting
electrification will be evaluated as market transformation initiatives instead of resource acquisition
initiatives in the next Three-Year Term. In addition, questions persist about whether the fuel
switching savings and efficiency savings created in participating projects that electrify could be
evaluated differently under these changes, with fuel switching savings falling under market
transformation. The NTGRs developed in this study were developed for a program operating
under a resource acquisition framework and the following recommendations and considerations
offer flexibility given the uncertain future of impact accounting for Massachusetts programs.

Recommendation 1: If the fuel switch component of the NRNC program is treated as
resource acquisition moving forward, then the PAs should claim a NTG ratio of 34% for
heat pump fuel switching savings claimed by projects across all three NRNC program
pathways.

Recommendation 2: If the efficiency component of the NRNC program is treated as
resource acquisition moving forward, then the PAs should claim a NTG ratio of 47% for
efficiency savings claimed by projects enrolled in Path 1 and Path 2 of the NRNC Program.

Recommendation 3. For program components treated as market transformation initiatives
that will use gross savings as the savings basis, do not apply NTGRs for impact
accounting purposes.

Recommendation 4. For program components treated as market transformation initiatives
that will use net savings as the savings basis, apply NTGRs developed through theory-
based evaluation, using the Program Theory and Logic Model (PTLM) and market effects
framework developed during the C&l New Construction Program Planning and Market
Effects/Spillover Study (MA19CX01-B-NCPLANME) as a basis. ?

In addition to the recommendations above, we offer additional considerations based on Phase |
and Il data collection and new developments in the NRNC program. As mentioned above, the
PAs announced a change to NRNC program participation requirements that emphasized the
electrification of projects participating in all program pathways. With some exceptions, Path 1
projects are required to be fully electric buildings, while projects in Paths 2 and 3 are required to
electrify key end uses, including heating, domestic hot water, and kitchen equipment. Natural gas
hookups would be prohibited in participating projects (with some exceptions).® These changes
further align the program design with state climate goals and center electrification in the
participation process.

2 MA19CX01-B-PLANME-Report-FINAL-2020-04-15.pdf (ma-eeac.org). The Evaluation Team is tentatively planning
to reassess and update the PTLM and market effects indicators for the NRNC program in an upcoming NRNC market
effects indicator measurement study. This update would reflect program design changes including the addition of fuel
switching incentives and the addition of formalized electrification requirements to participation guidelines.

3 There are several exceptions to the new program electrification requirements based on state law (Section 26 of An
Act Driving Clean Energy and Offshore Wind): Path 1 projects may use natural gas for emergency generation in
“‘emergency facilities” and Paths 2 and 3 would include exceptions to electrification requirements for emergency
facilities and various “hard to electrify” projects like laboratories, healthcare, or other high ventilation space usage

types.
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Consideration 1: If the entire program continues to be treated as resource acquisition or
as a market transformation initiative subject to net savings impact accounting, then the
PAs should consider streamlining NTG estimation for Paths 1 and 2 projects that electrify
and developing a single NTGR that encompasses fuel switching and efficiency savings.

Fuel switching is deeply intertwined with the desire to create a more energy efficient project. The
decision to electrify key equipment yields site EUl benefits when compared to fossil fuel
alternatives. The per-ton heat pump incentives may induce a fuel switch, but they also can
motivate participants to choose a more efficient heat pump system. The heat pump incentives are
significant compared to the traditional square footage-based Path 1 and 2 incentives, meaning
the additional of heat pump incentives may influence upgrades to other measures by changing
the incremental costs of various upgrade packages under consideration. Interviewees in both
phases of the study sometimes had a difficult time separating the idea of the fuel switch from the
broader goal of creating a more efficient building. It is likely necessary to maintain separate
NTGRs for the EUI-based Paths 1 and 2 and the simplified Path 3, but this approach would apply
a single NTGR to all reported energy savings from a participating project.

Consideration 2: The PAs should create a comprehensive tracking dataset and expand the
participation database to include more details about program participation. At a minimum,
this should include project participation pathway, size, building type, enroliment date, and
anticipated or distributed incentives. The lack of this information has created inefficiencies in
sampling, analysis, and reporting three recent NRNC evaluations in addition to both phases of
the current study. Each new study requiring measure-level details and project contact info will
require substantial budget for detailed project file reviews for participating projects.

Consideration 3: Adjust program recruitment and relationship building strategies to focus
more on capturing new customers and practitioners less knowledgeable or accepting of
energy efficiency. Interview data, and the NTGRs developed with this data, demonstrate that
participants currently receiving program support include market actors least in need of that
support. The following attributes were common among both customer and design team
respondents:

e They showed a high degree of familiarity with electrification, heat pumps, and high
efficiency building practices.

o They worked frequently in (or represented) larger cities and towns with a history of
program participation, cities and towns with formalized climate change goals, and/or
jurisdictions that had adopted the stretch code or the specialized opt-in stretch code.

e They had past interactions with MassSave® programs and upcoming NRNC projects were
likely to participate in the NRNC program, if they were not officially enrolled already.

Estimating NTGRs with primary data from these respondents may yield high FR because the
participant enters a project with greater knowledge and acceptance of energy efficiency solutions
and awareness of what the program can provide. One customer representative from a small
private project shared feedback that the program was geared toward participants with more
resources to either absorb the upfront capital costs of efficiency upgrades or access financing for
these upgrades, allowing them to take advantage of incentives and reap the operating cost
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benefits of a better performing building. With the addition of the per-ton heat pump incentives, the
program can offer significantly more money to customers who may otherwise be unwilling or
unable to invest in energy efficiency upgrades. Diversifying recruitment and outreach processes
to capture first time participants who are less accepting or capable of efficiency upgrades ensures
the program contributes to better climate outcomes and will likely improve attribution scores.

The following considerations were offered in Phase | and remain relevant based on further primary
data collected in Phase Il if net savings will remain the basis for impact accounting for the NRNC
program moving forward.

Consideration 4: If NTGRs are needed moving forward, the PAs should examine whether
it is appropriate to develop a separate — and perhaps deemed — NTG ratio for municipal
buildings, for which several factors — including the use of program incentives to build
support for high-performance designs and the presence of electrification goals and
mandates — complicate the process of calculating NTG using traditional methods.

Consideration 5: Similar to Consideration 4, the PAs should explore whether it is
appropriate to develop separate NTG ratios for buildings with different characteristics,
such as building type, size, or program pathway.

ADDITIONAL FINDINGS

Factors Impacting Project-Level Free Ridership

Interviews with customer contacts (building owners, developers, and owners project managers
[OPMs]) and design team representatives (architects and mechanical, electrical, and plumbing
[MEP] engineers) showed that state climate policy, new and more aggressive energy codes, and
increased efforts by municipalities to support decarbonization at the local level each continue to
push the Massachusetts NRNC market to higher levels of performance. While not unique to
Massachusetts, the stringency and level of uptake associated with Massachusetts stretch codes
and local decarbonization policies made them significant factors in the free-ridership (FR)
measurements derived through the self-report NTG approach used in this evaluation. Several
interviewees pointed to the new Municipal Opt-In Stretch Code as a primary driver of project
electrification and efficiency outcomes among participating projects in jurisdictions that have voted
to adopt the new code. The recently updated stretch code has also become more stringent and
further closes the gap between mandated building performance and Path 1 and 2 eligibility
requirements. Municipalities that adopt decarbonization policies, including banning fossil fuels in
new public buildings, commonly participate in the NRNC program and frequently pursue the heat
pump fuel switching incentives. These municipalities pursue incentives to deliver projects at lower
costs to taxpayers and build local support for efficiency enhancements in new designs. However,
these local decarbonization policies, where present, are typically cited as the main influence on
project electrification when discussed in interviews, yielding high self-reported FR. Despite this
pattern of high FR in municipal or public projects, the evaluation team found only a slight
improvement in the FS NTGR (an increase from 34% to 37%) when excluding these cases due
in part to higher FR in some of the larger private projects in our sample.
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Path 1 and 2 NTG Results and Methodological Considerations for Spillover

This study estimated a NTGR of 47% for Paths 1 and 2 of the NRNC program, considerably lower
than the 73% NTGR recommended by the MA20X09 study. There are significant methodological
differences between the two studies. The MA20X09-B-NRNCNTG study was a market-level
analysis using a Delphi panel to estimate program impacts on both the participant and non-
participant NRNC market. To meet regulatory deadlines the evaluation team was required to
estimate a Path 1 and 2 NTGR with no primary data from actual Path 1 or Path 2 projects, which
were just starting to enroll under the redesigned program. As a result, the MA20X09-B-NRNCNTG
study did not include direct estimates of free ridership and spillover for Paths 1 and 2, instead
using retrospective Delphi estimates to inform a negotiated prospective NTGR. That retrospective
analysis included market-level spillover estimates that were factored into the prospective Path 1
and 2 NTGR. The current MA22X02-B-NRNCHPNTG study found no spillover through primary
data collection with 16 participating Paths 1 and 2 projects. This is a noteworthy finding from the
first study to collect primary data on free ridership and spillover with participants in Paths 1 and 2
of the program. Spillover questions in this study were limited to confirmed projects being executed
by the interviewees and we did not ask interviewees to estimate the presence of non-participant
spillover in the market more broadly. This could include the direct transfer of practices learned on
participating projects to non-participant projects by any market actors engaging with the program,
the impacts of program training and outreach on non-participants, or occurrences of peer-to-peer
knowledge transfer to non-participants in other forums (e.g., conferences). Future NTG
measurements, if necessary, may opt for a different approach to assessing program impacts on
the non-participant market based on expected spillover mechanisms.

KEY LIMITATIONS AND SOURCES OF UNCERTAINTY

Interview responses may be subject to memory recall bias. The project design process can span
several years, and projects can be delayed and restarted, meaning some conversations or
decisions are several years in the past by the time interviews are conducted. Many respondents
mentioned the time elapsed between certain conversations or decisions and conducting the
interviews. In addition, these projects are often large and complex, and energy efficiency
discussions are just one small part of the design process. It can be hard for interviewees to recall
the extent of different design variations and the timing of those discussions in relation to program
engagement. Successful new construction programs can drive increased adoption of stretch code
or increased comfort with electrification concepts by familiarizing builders and other market actors
with high-performance building requirements. This study methodology did not support an
investigation of PA impacts on these contextual factors, focusing instead on self-report data from
specific projects. A market-level NTG evaluation, for example using a Delphi Panel of experts,
might better address these additional factors and decide how, if at all, they impact program NTG.
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Section 1 Introduction

This is the final report for a study to estimate net-to-gross ratios (NTGRSs) for the Commercial and
Industrial (C&Il) New Buildings and Major Renovations program (from here on referred to as the
Non-Residential New Construction or “NRNC program”). This study estimated a NTGR for fossil
fuel savings claimed under the heat pump fuel switching component across all NRNC program
pathways and a NTGR for building energy consumption reductions in Paths 1 and 2 of the NRNC
program. The Massachusetts Cross-Cutting Research Area evaluation team, led by NMR Group,
prepared this report for the Massachusetts Program Administrators (PAs) and the Energy
Efficiency Advisory Council (EEAC) consultants. The work was carried out under the Cross-
Cutting Market Effects/Net-to-Gross evaluation contract, for which NMR is the prime contractor
and DNV is a subcontractor. (These organizations are collectively referred to as “the evaluation
team” or “the team” throughout this document.).

1.1 STUuDY GOALS

The MA22X02-B-NRNCHPNTG Study was executed in two phases beginning in mid-2022 and
ending in winter 2024. This report provides findings from the final phase (referred to as “Phase II”
in this report) of the study, which had the following goals:

1. Update the 2023 NTGR for NRNC fuel switching projects developed during Phase | of the
study with a cohort of NRNC Program participants that were enrolled in the program after
the introduction of dedicated fuel switching incentives in April 2022

2. Estimate NTGRs for participants in Paths 1 and 2 of the NRNC program that enrolled after
the launch of the program redesign in summer 2020.

3. Develop a framework to use a modeled partial net (MPN) savings approach in future
NRNC program evaluations and pilot the MPN approach with three existing Paths 1 or 2
projects.

4. Take a more holistic view of program influence for both the Paths 1 and 2 and fuel-switch
NTGRs that addresses a complex program design with market transformation goals.
Examples discussed in Phase | of the study and integrated into data collection for Phase
Il included exploring the role of stakeholder engagement and training, testimony and
letters of support to planning or other decision-making bodies, and prevention of value-
engineering (i.e., removal) of energy-efficiency or fuel-switching measures to reduce
project costs, among other types of support

1.2 BACKGROUND

Since the launch of the redesigned NRNC program in August 2020, both the program and the
regulatory environment in which it operates have evolved significantly. One of the more significant
changes was the addition of per-ton incentives for heat pumps meant to induce greater fuel
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switching away from fossil fuels in NRNC projects. Phase | of this study was the first attempt to
establish a NTGR for NRNC fuel switching.* At the time this study, the NRNC program was
comprised of three participation pathways with varied performance metrics and participation
requirements, all of which include the per-ton heat pump incentives: ®

1. Path 1: Net Zero and Low EUI Buildings
2. Path 2: Whole Building Energy Use Intensity (EUI) Reduction Approach
3. Path 3: High Performance Buildings

Paths 1 and 2 of the NRNC program are focused on whole building performance and use building
energy use intensity (EUI) as the metric for quantifying performance. Paths 1 and 2 were designed
with market transformation goals and use two key strategies for generating market effects
identified in the Massachusetts Action Plan for Measuring Market Effects®: leveraging market
forces to achieve program goals and providing education or information to change practices or
decision-making among market actors. Paths 1 and 2 also offer post-occupancy support to
measure building energy performance and verify if the project is meeting the estimated EUI target.
Path 1 goes a step further and offers post-occupancy incentives for verified performance
improvements over the baseline. Some level of electrification is common in projects participating
in Paths 1 and 2, though Path 2 includes more high-ventilation or hard-to-electrify projects like
laboratories and hospitals that only partially electrify with heat pumps or the addition of a heat
recovery chiller to a traditional boiler and chiller system. Path 3 is offered to capture additional
projects where setting EUI targets is not possible or not desired, when projects qualify for
participation but are not whole buildings (e.g., tenant fit outs), or where customers want program
support for specific measures and not a whole building design. A fourth pathway which was
similarly geared toward capturing late engagement projects or less complex projects that were
not setting whole building EUI goals was combined with Path 3 shortly before this study began.

In the NRNC program, one NTGR is applied to the building energy savings claimed by Paths 1
and 2 projects while a separate NTGR is applied to measure-level energy efficiency savings from
Path 3 projects. The Path 3 NTGR was last updated during the MA20X09-B-NRNCNTG Study in
2021 and is not in the scope of this study. Under current regulations, a separate NTGR for fuel
switching is applied to the fuel switching savings claimed by any project that qualifies for the per-
ton heat pump incentive, regardless of pathway. This fuel switch NTGR was requested in
“Attachment D” of the October 25, 2021, Term Sheet for The Massachusetts Joint Statewide
Electric and Gas Three-Year Energy Efficiency Plan for 2022 — 2024.7

The outline below identifies additional program milestones, regulatory decisions, and evaluations
following the NRNC program redesign launch nearly four years ago that have determined the
scope of this final phase of the MA22X02-B-NRNCHPNTG study.

4 See the Phase | memo here: Recommended 2023 NTGRs for Fuel Switching Heat Pumps in Non-Residential New
Construction

5 More details on the participation pathways can be found here: Mass Save | New Construction & Major Renovations
6 https://ma-eeac.org/wp-content/uploads/Action_Plan_Measuring_Market_Effects_ FINAL_2019.02.15.pdf

7 Ibid.
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Recent Policy and Evaluation Context for the MA22X02-B-NRNCHPNTG Study

August 2020 (May 2021 October 2021 Spring 2022 Fall 2022
Redesigned Department of ‘Attachment D" of the The PAs begin offering MA22X02-B-NRNCHPNTG Phase 1 concludes with:
NRNC Program Public Utilities Term Sheet to the 2022- dedicated per-ton heat « Afuel switching NTGR of 7% for projects enrolled

launches with four
participation
pathways

2024 Three-Year Energy
Efficiency Plan requires
NTGRs for NRNC fuel
switching projects to be
developed in 2022 for use
over remainder of the term

(DPU) lifts the
three-year NTG
lock, allowing
more frequent
NTGR updates

pump incentives to

ol prior to the launch of fuel switching incentives,
promote fuel switching

. . » Aplaceholder fuel switching NTGR of 69% for
'(?n?;r:\zgrg;ctfen projects that enrolled after the incentives launched,

increased in Summer, + Arecommendation to update the fuel switching
2022) NTGR with primary data from projects that enrolled
after the fuel switch incentives were publicly
available

2020 -~ o e e e e e 2024 -

NTGRs for the
2022-2024 three-
year cycle

to update the NTGR for
2023 with primary data
from Paths 1 and 2
projects
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NTGRs for Paths 1 and 2
and new research to
provide the requested
NTG estimation for fuel
switching projects

NMR Group, Inc.

NTGRs in time to meet
DPU requirement by
reporting deadline

13

to conduct Phase Il
data collection with
fuel switching
projects

Fall 2020 September 2021 Spring 2022 Spring 2022 Summer 2023 Winter 2024
MA20X09-B- Deadline for 2022 program | The current study PAs, EEAC, and PAs, EEAC, and The PAs launch a
NRNCNTG year NTGRs. MA20X09-B- [(MA22X02-B- Evaluation team agree evaluation team revision to the
evaluation begins |NRNCNTG Study provides |NRNCHPNTG) launches, |to delay Paths 1 and 2 agree that sufficient NRNC program that
to estimate negotiated Paths 1 and 2 combining research NTG research to fuel switching requires full
prospective NTGR and consideration being planned to update |prioritize fuel switching projects are enrolled electrification in

Paths 1 and 2
projects, with limited
exceptions for
certain space usage
types



One commonality of the Paths 1 and 2 NTG research performed during the MA20X09-B-
NRNCNTG study and the fuel switch NTG research performed during Phase | of this study is the
timing of regulatory edicts and reporting deadlines required estimation of NTGRs without robust
samples of projects representative of the current program design. Specifically, the MA20X09-B-
NRNCNTG study was timed to provide NTGRs before the three-year lock-in occurred for the
2022-2024 plan period, and NTGRs were estimated with no primary data from actual Path 1 or
Path 2 projects, which were just starting to enroll under the redesigned program during that time.
During Phase | of the current study, meeting the deadline for setting a 2023 NTGR for fuel
switching required data collection with a sample of projects that enrolled in the program before
the fuel switching incentives were formally offered.®.

Additionally, the PAs, EEAC, and evaluation team agreed to delay estimation of the Paths 1 and
2 NTGR to focus resources on estimating a fuel switch NTGR before 2023. With the lifting of the
three-year NTG lock-in policy and the opportunity for the fuel switching incentive structure to gain
traction in the market over the course of 2022 and 2023, the second phase of this study was
launched to update both the fuel switch and the Paths 1 and 2 NTGR with primary data from a
larger sample of representative projects participating under the new program structure.

As data collection for Phase Il of this study concluded, the PAs changed the requirements for
NRNC program participation, requiring future Path 1 and Path 2 projects to be fully electrified,
with some exceptions for laboratories, healthcare projects, and other “hard-to-electrify”
typologies. These exceptions would need to partially electrify but could still use natural gas for
space heating and ventilation air heating. The evaluation team reviewed the projects sampled
during Phase Il primary data collection to determine if they were representative of the type of
projects that would meet the new requirements and enroll in the program moving forward, an
important consideration for setting prospective NTGRs. Ultimately, the team concluded that nearly
all projects in both the Path 1 and 2 and the fuel switching sample would remain fully eligible
under the new program requirements, based on our understanding of those requirements.® The
use of heat pumps or heat recovery chillers was extremely common even in older projects that
participated before the fuel switching incentives were launched. As a result, most projects in the
Path 1 and 2 NTG sample were offsetting fossil fuel heating use to some extent with electrified
solutions.

8 Ultimately, Phase 1 estimated a fuel switching NTGR with primary data from 13 projects. The NRNC program
claimed fuel switch savings for these 13 projects because their savings were or will be booked after the October 2021
approval of the 2022 — 2024 plan, the PAs had discussed fuel switching with the project, or the PAs plan to pay fuel-
switching incentives as the projects progress

9 Path 1 projects in the sample were almost always fully electrified. Path 2 includes many healthcare and laboratory
projects that partially electrified but still used some amount of fossil fuel for space heating or other end uses. The new
NRNC program requirements include natural gas allowances for various “hard-to-electrify” space types, including
laboratory and research facilities, healthcare, and “highly ventilated” buildings. These projects would need to achieve
partial electrification to be eligible moving forward, and nearly all projects in our sample that fell under these space
type allowances met that requirement. The exceptions or allowances are aligned with state law (Section 26 of An Act
Driving Clean Energy and Offshore Wind).These changes in program requirements were summarized in a memo
provided to the evaluation team that was not publicly available at the time this report was written.
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1.3 THE MODELED PARTIAL NET SAVINGS APPROACH

During the MA20X09-B-NRNCNTG study, the evaluation team, PAs, and EEAC consultants
discussed additional methodologies for estimating NTGRs that could address the complexity of
the NRNC market and acknowledge the major savings impacts that large NRNC projects can
create. From these conversations, a consensus formed around the use of a modeled partial net
(MPN) approach to estimate the net savings of NRNC projects. A MPN approach uses primary
data collection to establish inputs that allow for the creation of a counterfactual estimate (realized
through an energy model) of project energy use in a hypothetical scenario in which the project
had not received program support. The primary data collection relies on interviews with project
decision makers and focuses on how their decisions related to equipment efficiency or design
approaches would change without the influence of the program. The MPN approach may also
draw on secondary data review, primary non-participant (baseline) data collection, and an expert
panel review to vet the interview findings before finalizing counterfactual inputs and building
counterfactual energy models.

While planning the MA22X02-B-NRNCHPNTG study, the PAs, EEAC, and evaluation team
agreed to develop a framework for executing the MPN approach on Path 1 and Path 2 NRNC
projects and to test the approach with three projects. This study did not utilize an MPN approach
to determine NTGR because, ideally, the MPN is implemented with completed, occupied projects
that allow for confirmation of as-built conditions and provide post-occupancy energy usage data.
Instead, the Paths 1 and 2 NTGR and the fuel switch NTGR were developed using a modified
version of the Massachusetts C&l self-report approach (SRA) NTGR methodology, with
appropriate adjustments for current program designs and measures. The MPN is being tested
with a sample of three projects participating in Paths 1 and 2 of the NRNC program at the time
this report is being finalized. We will present the results of the MPN test in a separate memao.
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Section2 Methodology

The evaluation team relied on in-depth interviews (IDIs) with project customer representatives
and the project design teams (primarily architects or mechanical, electrical, and plumbing [MEP]
engineers) to estimate NTGRs. As with the fuel switching NTGR measurements in Phase | of this
study, the interviews used in this phase are adapted from surveys designed to employ the SRA
outlined in TXC49 Massachusetts Sponsors’ C&l Programs Free-Ridership and Spillover Study
(TXC 49) and relevant updates in the C&l Prescriptive and Custom Net-to-Gross Omnibus Study
(MA20X07-B-CIOMNINTG). The SRA was chosen for Phase | of the study given limited time
available to execute data collection prior to the fall 2022 lock-down date for 2023 NTGRs. The
SRA was more realistic in the time available when compared to alternate methods like a Delphi
Panel approach, which had been used to develop NTGRs for all NRNC program pathways in the
prior MA20X09-B-NRNCNTG study. The Delphi approach and the SRA each offer distinct
advantages and limitations. The SRA approach, because it focuses on primary data from specific
participating projects, provides a more limited investigation of spillover, including non-participant
spillover and participant “unlike” spillover. However, the SRA does support a deeper dive into
individual projects which is important in a program where annual participation is relatively low and
large individual projects have noticeable impacts on program performance.

The SRA approach advises completing two interviews per project — one with a customer
representative and one with an “influential vendor” operationalized for NRNC as members of the
design team — to maximize insight into project outcomes and mitigate the impact of poor recall.
The influential vendor scoring method uses the design team response data to calculate NTGR
when both the customer and design team contact agree that the design team was highly influential
on project outcomes. Attempts to capture two interviews per project were largely unsuccessful in
Phase | due to low response rates among the C&I building professionals in the sample. In Phase
Il the evaluation team implemented changes to the sample development and recruitment
processes that increased the percentage of projects for which they completed two interviews. The
evaluation team also adopted other methodological refinements in Phase 1l to better capture a
broader range of program influence (beyond incentives and technical assistance) in the NTGR
estimation. The sections below describe the Phase Il approach, highlighting important changes
from Phase |I.

2.1 SAMPLE DEVELOPMENT

Over multiple data requests performed for previous evaluations and Phases | and 1 of this study,
the evaluation team collected project files and participation details for about 200 NRNC projects
active in the program since the redesign launched in August 2020.1° We narrowed this participant
population into two samples, one for the Paths 1 and 2 NTG research and another for the fuel

10 Because of lengthy funding, design, and construction timelines, some of these projects were in some stage of
development even before the program redesign launched, but were active in the redesigned program and enrolled
under one of the new pathways.
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switching NTG research. To do this, we filtered out any Path 3 and Path 4 projects that program
implementation staff confirmed were not pursuing the fuel switching incentives. The team then
filtered out any sites that participated in an interview during Phase | of the study. Path 1 and Path
2 projects pursuing fuel switching incentives that enrolled after April 2022 were added to the fuel
switching sample to ensure an adequate count of projects in that sample. Remaining Path 1 and
Path 2 projects that enrolled prior to April 2022 or were not pursuing fuel switching incentives
comprised the Paths 1 and 2 NTG sample frame. There was no overlap between the samples.
Most of the projects in the Paths 1 and 2 sample still used heat pumps or heat recover chillers to
meet at least some of the heating load, limiting fossil fuel use and lowering building site EUI.
However, because they engaged with the program prior to the official launch of the dedicated fuel
switching incentives, we could not ask them FS NTG questions. As in the Phase | fuel switch NTG
research, fuel switch projects in this study were not asked about program influence on efficiency
outcomes because the fuel switch NTGR is defined in regulatory language as being focused only
on the decision to choose heat pumps over fossil fuel alternatives. Elsewhere we discuss how
this separation of the fuel switch from efficiency considerations is a complicating factor in
interviews because the decision to fuel switch is related to a desire to achieve greater levels of
energy efficiency and operational energy use reductions. Phase |l maintains consistency with the
Phase | approach to fuel switch NTG, though this report offers a consideration for adjusting the
NTG estimation approach for fuel switching NRNC projects in the future. Table 3 provides a
summary of the project types and time periods covered in this phase of the evaluation.

Table 3: Summary of Projects Covered in Phase Il NTG Research

Focus NRNC Paths 1 and 2 NTGR  Heat Pump FS NTGR
Phase Il Sample Frame Size 78% 68%

Pathways Covered Paths 1 and 2 Paths 1, 2, and 3°
Time Period of Projects in Enrolled between August

Sample 2020 and August 2023° Enrolled after April 2022

a8Phase | interviewees were removed from both samples and any Path 3 projects that were not fuel switching were
filtered out of the fuel switch sample.

bAlso includes any former Path 4 projects that had not booked savings before Paths 3 and 4 were consolidated
into Path 3.

cDate of last data request for this evaluation

As with Phase |, we collected interviewee names and contact information by reviewing individual
project files (including applications, memoranda of understanding [MOU], technical assistance
[TA] studies, minimum requirement documents, and equipment submittals) provided by the PAs
across multiple data requests. We pulled relevant project (e.g., building type, area, fuel types, EUI
targets), measure (e.g., type of heat pump, presence of fossil fuel equipment), and contact
information from the project files, making sure to capture all contacts associated with the customer
and the design team.
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2.2 RECRUITMENT

2.2.1 Recruitment Goals

Table 4 summarizes the overall recruitment approach for this phase of the study, including the
target numbers for total interviews and projects. The team set out to obtain one interview with a
customer contact and another with a member of the project design team for every project that
participated in data collection. Once a single interview was obtained for a project, recruitment
would prioritize capturing the second interview for that same project and limit recruitment of new
projects until we had exhausted all contacts associated with the initial projects.! The team
provided periodic recruitment updates to the PAs and EEAC consultants and assessed response
rates as recruitment went on to determine if it was necessary to abandon attempts at second
interviews with some projects and recruit additional projects.

Table 4: Initial Recruitment Approach for Phase Il Data Collection

Target Target Design :
NTGR Type Target Customer Team Target Projects
Interviews : ) Covered
Interviews Interviews
Paths 1 and 2 20 10 10 10
Fuel Switching 20 10 10 10
Total 40 20 20 20

When discussing the recruitment approach with the PAs and EEAC, the target number of projects
to cover and interviews to complete evolved over time. Initially, we discussed completing up to 80
interviews covering 40 projects. However, given the recruitment challenges with market actors in
this space and the results of Phase | data collection, we discussed alternate approaches for Phase
Il that would lower sample sizes and increase incentives to facilitate recruitment. Committing to
capturing two interviews per project makes recruitment more difficult because each project was
likely to have hard to reach contacts that would require greater effort to recruit. More time and
effort would be needed to capture these interviews instead of moving on to more willing
participants attached to other projects. Incentive amounts were doubled from the amounts offered
in Phase I, from $150 to $300. Eventually, all parties agreed on a flexible recruitment target of 20
projects, with two completed interviews per project. PAs, EEAC, and evaluation team recognized
the need to balance the desire to interview two individuals from 20 projects with the practicalities
of doing so. In particular, a single interview could potentially suffice to determine program
influence for some projects,? and some interview targets will choose not to take part due to time
constraints or other factors. In these cases, it would be better to shift evaluation resources to
interviewing another project. Still, the evaluation team prioritized securing two interviews from

11 Typically, we would try to reach a contact five times by email and five times by phone before considering that
contact unreachable. In addition, that contact had been contacted by PA implementation at least once.

12 For example, determining program influence for a municipal project claiming fuel switching savings in a town that
has adopted regulations banning fossil fuel use in public buildings is relatively straightforward. They had no choice,
so the program influence was minimal or none.
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each project whenever it made sense and was feasible. The recruitment strategies described next
reflect this priority.

2.2.2 Recruitment Strategies

To increase the number of projects for which two interviews were conducted, the team worked
with PA implementation first to identify key contacts on each project (i.e., those contacts from the
customer and design team who interacted with program staff or were present for key meetings
and design charrettes) and then to provide outreach support confirming the legitimacy of the
study. Interview recruitment began with emails from the evaluation team that included information
about the study and available incentives, plus the names of PA staff members with whom the
interviewee may have had contact during the participation process and who could confirm
legitimacy. Additionally, PA implementation also reached out directly to non-responsive priority
contacts (e.g., the second target interviewee for a project) to encourage participation. The
evaluation team sent multiple waves of emails and performed multiple rounds of phone follow-up.
PA implementation staff conducted two rounds of supporting outreach.

To boost response rates, we doubled the incentive for an interview to $300 after the first phase
of the study showed that $150 did not effectively motivate contacts to participate in interviews.
This step was also informed by research into broader trends of declining response rates among
C&I market actors that was being conducted during the first phase of this study, which suggested
meeting or beating the hourly rate charged by the targeted market actors.*?

2.2.3 Recruitment Results

Between October 2023 and January 2024, the team completed 40 interviews. Table 5
summarizes the disposition of interviews for the Paths 1 and 2 NTG research and the fuel
switching NTG research. Ultimately, the team completed interviews with both a customer contact
and a design team contact at nine projects. The team paused recruitment of new projects for
several weeks and focused on capturing second interviews with the group of projects for which a
first interview was obtained. After exhausting the sample of second interviewees for those
projects, the PAs and EEAC consultants approved expanding the recruitment to new projects. In
the end, we collected data from 31 projects.

13 MA-CI-Outreach-Methods-Research Findings-Memo_FINAL 30JUNEZ2023.pdf (ma-eeac.orq)
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Table 5: Interview Recruitment Results
Count of Count of Count of  Projects with
Customer Design Team Projects Two
Interviews Interviews Covered Interviews

Completed
Interviews

NTG Type

Paths 1 and

5 21 8 13 16 5
Fuel
Switching £ e 1 15 4

The overall sample frame included about 400 customer contacts, which translates to a response
rate of roughly 10%. While obtaining two interviews per project proved challenging and required
a drawn-out recruitment process to attempt, the overall response rate was strong in light of
ongoing challenges reaching market actors in this sector. The success of recruitment efforts was
likely due to a combination of the increased incentive, recruitment support from PA
implementation, and the familiarity many respondents have with the NRNC program.

Table 6 lists the counts and square footage data by type of project included in interviews. Table
7 provides details on the participation pathways of projects covered in interviews. There was no
overlap between the fuel switching sample and the Paths 1 and 2 sample. Each sample included
Path 1 and 2 participants, but the pool of Path 1 and 2 projects was divided based on the timing
of program engagement, with most older projects in the Path 1 and 2 NTG sample. Our team did
include some newer Path 1 and 2 projects that pursued fuel switching incentives in the Paths 1
and 2 NTG sample to understand if the larger incentives (efficiency incentives plus per-ton heat
pump incentives) had a noticeable impact on efficiency NTG results. Path 3 was the most common
participation pathway among fuel switching projects enrolled after the launch of the fuel switching
incentives. As a result, most of the projects covered in fuel switch NTG data collection were
enrolled in that pathway.
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Table 6: Building Type and Size by Program Path

(Source: Program Files)

Fuel Switching

Building Type Count of Total Sq.  Maximum Mean Sq. Ft. Minimum
Building Ft. Sq. Ft. SHE
Type
Other 4 178,562 156,257 44,641 2,320
K-12 3 313,250 124,000 104,417 83,500
C&S Lab/Office 2 730,450 510,450 365,225 220,000
Municipal 2 39,797 24,797 19,899 15,000
Office 2 52,589 30,849 26,295 21,740
C&S Office 1 87,000 87,000 87,000 87,000
University 1 69,000 69,000 69,000 69,000
All Types 15 1,470,648 510,450 98,043 2,320
Paths 1 and 2
Building Type Count of Total Sq. Maximum Mean Sq. Ft. Minimum
Building Ft. Sq. Ft. Sq. Ft.
Type
K-12 School 5 774,281 344,431 154,856 30,000
Municipal 4 186,375 120,730 46,594 15,000
C&S Lab/Office 2 598,402 538,402 299,201 60,000
Healthcare 2 320,817 220,817 160,409 100,000
University 2 387,000 320,000 193,500 67,000
Office 1 570,900 570,900 570,900 570,900
All Types 16 2,837,775 570,900 177,361 15,000

Table 7: Program Participation Pathways for Sampled Projects
Path 2: Whole

Path 1: Net Zero Building EUI Path 3: High
NTG Type and Low EUI : Performance
Buildings Reduction Buildings
Approach
Paths 1 and 2 NTG 7 9 - 16
Fuel Switching NTG 4 2 9 15
Total 11 11 9 31

2.3 PHASE 2 METHODOLOGICAL REFINEMENTS

This section details adjustments made to data collection and to the fuel switch NTGR algorithms
between Phases | and Il of the study based on lessons learned from Phase | and continued
conversations around better adapting the C&l SRA to the current program design.
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2.3.1 Holistic and Thorough Examination of Program Influences

The evaluation team had several conversations with PA implementation and evaluation staff
during and after Phase | about the scope of Phase | data collection and the possibility that it had
not adequately captured program influence derived from activities or offerings other than
incentives and technical assistance. While speculative in nature, the implication was that free-
ridership (FR) and spillover (SO) questions used in the self-report methodology may have
overlooked the influence of program activities that increase awareness, understanding, and
acceptance of efficient measures and practices among all relevant stakeholders. There are at
least four factors or steps that must occur for a customer to make the decision to install the
efficient option and take action:

1. The customer must become, or be made, aware of the efficient option

2. The customer must at minimum accept the measure as a valid option, and potentially
come to desire it

3. The customer must have the resources (financial, technical, staff, time) to make the
investment

4. In some cases, the customer must overcome other barriers (e.g., approval of the city
council/budget committee/zoning board, etc.)

The program may assist with one or more of these factors and thereby have a critical effect on
bringing the project to fruition. For Paths 1 and 2 projects and fuel-switching projects (regardless
of path), the PAs give educational presentations to relevant stakeholders, form relationships with
key public and quasi-public offices like municipal building departments and the Massachusetts
School Building Authority (MSBA) and provide letters of support or testimony to planning boards.
These activities can help boost adoption of energy-efficient practices and prevent the removal of
energy-efficient or electrification measures from projects due to value engineering. ! Yet,
participants and their design teams may not immediately recognize or recall these activities and
interactions as program support without specifically being asked about them.

The data collection instruments and algorithms designed during the first phase of the study did
not address these additional forms of program support in a structured way. Rather, they focused
narrowly on incentives and technical assistance (mirroring accepted question structure from the
self-report methodology). Therefore, as a result of these conversations, the evaluation team
added questions to the Phase Il NTGR battery to ask interviewees about a broader range of
program activities and strategies that may have impacted the decision to pursue low EUIs and/or
fuel-switch on a specific project.

In addition, interviews also specifically covered the topic of value engineering in an attempt to
identify cases where program incentives and/or technical assistance helped avoid the removal of
more efficient (or electrified) equipment, regardless of when that equipment was integrated into

14 Value engineering is the process of developing the most valuable final product by weighing the costs and benefits
of various design choices. In energy efficiency, value engineering is often cited as a threat to more efficient systems
or equipment when weighed against other components like interior finishes that might boost sale or rental values.
Traditional self-report NTGR algorithms may not capture whether the existence of incentives for energy efficiency
measures prevented their removal when they were already under consideration.
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the design. The interview guide did not address more general interactions around electrification
or high-performance buildings (which fall under the rubric of market effects and did not impact
NTGR scoring).®

To implement this change in NTGR measurements, this new dimension of program influence was
assigned an influence score using the same 0 to 10 scale as was used for measuring the influence
of program incentives and program technical assistance. To determine the project-level FR
adjustment, the team chose the highest of the three influence scores and used that to determine
a final FR value. The study team discussed this adjustment in the context of fuel switching results
but agreed that it was also relevant for the Paths 1 and 2 NTGR approach, which was not finalized
during Phase | of the study. The updated NTGR algorithms can be found in Appendix B and
Appendix C.

2.3.2 Program Influence on Project Space Heating Load Served by Heat Pumps

Fuel switch FR was determined by combining an overall FR score and a load FR score, which
measured any influence the program had on increasing the amount of heating load served by
heat pumps. During Phase I, interview respondents had difficulty responding to questions about
changes to the space heating load served by heat pumps, and the degree to which the program
influenced any load shift toward heat pumps. In Phase I, the evaluation team streamlined and
simplified the load FR battery to a single multiple-choice question, which each response tied to a
FR value. The respondent could indicate that the program had no influence on the space heating
load being served primarily by heat pumps (FR = 1) or that the program influenced a space heating
load shift toward heat pumps of low, medium, or high magnitude (FR = 0.7, 0.5, or 0.0). In the
following section, we discuss the fuel switch NTGR in greater detail and outline how load FR is
factored into the overall project-level FR.

15 For example, an architect may report that PA-sponsored training around low-EUI construction and the use of heat
pumps influenced them to consider heat pumps in more of their designs going forward (market effects, not quantified
in this evaluation), but that the current design being covered by the interview was driven solely by customer
requirements and financial considerations and therefore this training was not impactful in that specific case.
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Section3 NTGR Data Collection and Algorithm
Design

The team worked closely with the PAs and EEAC consultants to finalize interview guides
equipped to collect all necessary data to understand the factors influencing the fuel switch or low
EUIl target and calculate project-level NTGR. We identified preliminary algorithm designs for Paths
1 and 2, suggested updates to the fuel switching algorithm, and identified certain algorithm
components to revisit before finalizing NTGR estimates. For example, the preliminary algorithm
for Paths 1 and 2 based FR on the program influence on the overall project and, within that,
program influence on key systems that impact building EUI. The final structure of the algorithm
would depend on the ability of interviewees to respond to questions about program influence on
specific systems (e.g., HVAC systems and the building envelope). Below, we detail the process
of finalizing the algorithms based on the results of data collection.

3.1 PATHS 1 AND 2 NET-TO-GROSS RATIO

Phase Il of this study represents the first attempt in Massachusetts to apply a self-report NTGR
methodology to Paths 1 and 2 of the NRNC program. While these program pathways share some
characteristics with prior NC and C&Il projects, the focus on early intervention, EUI targets, and
fuel-switching are fundamentally new approaches to program engagement. This required
rethinking certain aspects of the SRA approach.

3.1.1 Determining Free-Ridership Inputs

The C&l SRA determines program influence on the timing, quantity, and efficiency of incentivized
measures. Only efficiency is relevant for Paths 1 and 2 NTGR. The program paths focus on overall
project outcomes as measured by EUI, meaning quantity is not a factor. Because these projects
are large and complex, timing is usually determined by economic factors outside the scope of the
program.® Therefore, the initial free-ridership (FR) questions asked respondents about whether
the energy performance of the overall project design had changed due to the influence of the
program. Appendix B lists the full NTG algorithm, but as an overview, the algorithm had the
following base components:

o Determination of whether the customer or design team (or other party) was the most
influential in the decision to design to the current EUI target (or level of building energy
performance)

o Respondent self-report of whether the project would have achieved the same EUI without
program intervention

16 That is, the NRNC program does not accelerate building schedules or timelines.
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e Respondent self-report of the extent to which program influence impacted the current
efficiency of key building systems, if at all

o Follow-up to identify degree of influence from incentives, TA assistance, or “Other”
program activities (discussed in Section 2.3.1) on decision to design to current EUI or
upgrade the efficiency of certain building systems

o Consistency checks to address contradictory responses

The evaluation team also asked each respondent about possible program spillover, limited to
projects that were not enrolled and did not plan to enroll in the program but that pursued similar
energy performance to the project covered in the interview.

3.1.1.1 Paths 1 and 2 Algorithm Refinement

Paths 1 and 2 interview respondents were unable to provide consistent feedback about program
influence on individual building systems. With limited data on system-level FR for most projects,
the team recommended dropping that component from the calculations. In some cases, one or
two building systems became the process of deeper analysis among the customer and design
teams, and those conversations were easiest to recall. It was often difficult for respondents to
identify counterfactual efficiencies for building systems even where they were confident that other
options were considered. Customers and their design teams usually made decisions about
measure types and efficiencies comprising building systems based on multiple iterations of
energy modeling (some by different parties) performed to look at several design scenarios and a
variety of interdependent system options. For more details on the system-level FR approach, see
the discussion in Appendix A.

Without system-level FR inputs, the evaluation team estimated project FR using the EUI FR
component—the line of questioning that developed a program influence score for whole building
EUI outcomes. This simplified the FR calculations and allowed for a consistent approach for all
projects.

3.2 FUEL SWITCHING NET-TO-GROSS

As discussed above, the team adjusted the questions on the space heating load served by heat
pumps to simplify that component of the fuel switching algorithm.” As discussed in the Phase |
report, the question about shifting space heating load to heat pumps was analogous to the
“Quantity” FR component in the SRA. Appendix C lists the full algorithm, but as an overview, the
algorithm has the following components:

o Determination of whether the customer or design team (or other party) was the most
influential in the decision to use heat pumps to displace fossil fuels for heat

o Respondent self-report of whether the project would have used heat pumps to displace
fossil fuels without program intervention

17 For more on the initial development of the fuel switch algorithm, refer to the Phase | memo: Recommended 2023
NTGRs for Fuel Switching Heat Pumps in NRNC
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e Respondent self-report of program-induced changes in planned or actual heat pump
heating loads

¢ Follow-up to identify degree of influence from incentives or TA assistance on decision to
use heat pumps and/or adjust the heat pump heating load

o Assessment of fuel switching spillover to other, non-program projects
e Consistency checks to address contradictory responses

The algorithm creates two FR components: one focused on the decision to use heat pumps to
displace fossil fuels (FS FR) and the other focused on the portion of heating load served by heat
pumps (Load FR). To finalize the fuel switch NTG algorithm, the study team discussed the
appropriate method of combining the two FR components to generate the final project-level FR.
Ultimately, the study team agreed on an approach that averaged the two FR values together and,
when appropriate, applied the downward FR adjustment based on the respondent’s program
influence score. This approach acknowledges that any shift in load toward heat pumps occurred
as part of a broader decision on whether heat pumps would serve as the primary space heating
equipment in the project. As a result, any reported program influence is relevant to each FR
component. Each respondent then received a single spillover score, limited to projects that used
heat pumps to displace fossil fuels and that were not enrolled or do not plan to enroll in the
program.

One exception to this general approach involved assigning a FR of 1.0 to any public or municipal
fuel switching projects in municipalities with binding natural gas or fossil fuel bans. This step was
only taken once the evaluation team had interviewed a project contact that confirmed the town
gas ban was binding and that the project had been requested by the client municipality to be
designed and executed without fossil fuels based on the presence of the fossil fuel ban. In these
cases, there were no opportunities for other parties to influence the outcome of heating fuel usage,
so the application of a 100% FR was appropriate. We also applied a FR of 0.5 to any respondents
who provided contradictory overall and program influence FR responses that were not cleared up
through further questioning.
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Section4 Net-to-Gross Results

After completing the IDIs, the NMR team entered responses into an Excel spreadsheet and
merged them with other critical information about the project (e.g., building type, pathway, square
footage). We then conducted quality control on the spreadsheet to identify potential data entry
errors or unclear responses and used interview notes and recordings to correct any mistakes.
None of the 31 projects included in this assessment exhibited spillover, but we have documented
the concept in the discussion below to inform future study replication. The NMR team then applied
the updated NTG algorithms to the FS and Paths 1 and 2 response sets.

The first step in the NTG calculation process yielded FR, SO, and NTG scores for every
respondent, using the following equation:
2.(1 - FR + 50);

Unweighted NTG Ratio = "

The unweighted estimate, however, treats all projects equally regardless of their size. In reality,
the size of NRNC projects in the sample varied widely: Fuel switch projects ranged from 2,320 to
510,450 square feet, and Paths 1 and 2 projects from 15,000 to 570,900 square feet. Therefore,
for the second calculation step, the NMR team developed project weights equal to their portion of
the total square footage associated with the projects in each NTG sample. Separate weights were
developed for fuel switching based on the 15 projects in that sample and for Paths 1 and 2 based
on the 16 projects in that sample. The equation for both NTG samples is as follows:

square footage;
Y. square footage

Weight; =

For both fuel switching and Paths 1 and 2, NMR multiplied each unweighted NTG ratio by the
project weight and then summed them across all projects to yield the weighted NTG ratio for each
NTG component:

Weighted NTG Ratio = Z(l — FR 4+ 50); x Weight;

4.1 FUEL SWITCHING NET-TO-GROSS RATIO

Table 8 summarizes the FR, SO, and NTG results for the fuel switching sample. We present the
weighted FR and SO, calculated the same way as the weighted NTG ratio.

Table 8: Fuel Switch Net-to-Gross Ratio Estimates

NTG Component Unweighted Estimate Weighted Estimate
FR 65% 66%
SO 0.0% 0.0%
NTG 35% 34%
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During analysis, the team calculated an alternate NTG score to gauge the impact of municipal or
publicly owned fuel switching projects in jurisdictions that took steps to limit fossil fuel use in new
public buildings. This issue was discussed in the Phase | memo and was observed again in data
collection during Phase Il. Respondents associated with these projects typically demonstrate high
FR by indicating that the municipal policy was the main influence on the fuel switch. Removing
these projects and recalculating the NTGR (including the square footage weights) increased the
NTGR from 34% to 37%. The relatively minor impact of excluding municipal mandate projects
reflects that several private projects demonstrated high FR, including a large project representing
over one-third of the square footage in the fuel switching sample. That project, along with other
projects in the fuel switch sample, are in municipalities that have adopted the Specialized Opt-in
Stretch Code, which places additional requirements on buildings that use fossil fuels to prepare
for future electrification and to hit more stringent energy reduction targets. We discuss municipal
decarbonization efforts, energy codes, and other key factors impacting NTGRs in greater detalil
in Section 4.5.

4.2 PATHS 1 AND 2 NET-TO-GROSS RATIO

Table 9 summarizes the FR, SO, and NTG results for Paths 1 and 2 of the NRNC program. As
with fuel switching, we present the weighted FR and SO, calculated the same way as the weighted
NTG ratio. A 53% FR rate combined with no spillover yields a NTGR of 47%. The Paths 1 and 2
interviews included some newer projects that received both the typical per-square foot incentives
for reduced energy consumption and the per-ton heat pump incentives. Unlike the heat pump fuel
switching sample, these projects were asked about the impact of all incentives on efficiency
outcomes. However, it is difficult to draw any conclusions on the impact of the larger incentives
on efficiency outcomes due to the small sample size and the fact that these projects were public
projects, which introduces other factors such as municipal sustainability goals and municipal bans
on fossil fuels in new public buildings (discussed more below).

Table 9: Paths 1 and 2 Net-to-Gross Ratio Estimates

NTG Component Unweighted Estimate Weighted Estimate
FR 45% 53%
SO 0.0% 0.0%
NTG 55% 47%

4.3 FINDINGS FROM A MORE THOROUGH AND HOLISTIC EXAMINATION OF
PROGRAM INFLUENCE

Respondents almost always rated the influence of program activities around education,
awareness, and advocacy lower than the influence of financial or technical assistance, meaning
that this methodological adjustment did not improve NTG outcomes. It is unclear if the inclusion
of these expanded influence questions would have improved the Phase | FS NTGR. In many
cases, respondents from design teams indicated that their firms were often proactively tracking
new technologies and efficient practices to ensure that the firm was not at a disadvantage in an
extremely competitive real estate market where high-quality buildings are in demand. Customers
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too reported a high degree of familiarity and comfort with electrification measures or high-
efficiency building practices, though it was more common for customer contacts to indicate that
program educational and awareness-building activities were useful.

4.4 SPILLOVER FINDINGS

Interviews with customer and design team members did not show any evidence of SO. Spillover
can come in many forms: participant “like” (similar project/measure) and “unlike” (different
project/measure that nevertheless saves energy) SO and non-participant SO. The nature of fuel
switching and the whole building focus of Paths 1 and 2 required a simplified approach to
measuring SO compared to that used in past SRA NTG measurements. For Paths 1 and 2, any
participant like or unlike SO that occurred within the same project covered during the interview
would be captured in the reduced EUI target. Similarly, the fuel switch is a whole building system
change to a heat pump based on fuel usage and offers no opportunity for participant SO within
the same project. Spillover measurements were thus focused on SO to other projects, which, for
discussion purposes here, the evaluation team classifies as non-participant spillover (even if
exhibited by the same customer or design team).

In each case, SO was recorded when the respondent indicated that they had begun a project
after starting the participating project addressed in the interview. This new project either had to
pursue a low EUI (relative to typical performance for that building type) or a fuel switch. Critically,
the new project could not be and would not be enrolled in the NRNC program. If such new, non-
participating projects were found, the team recorded the information about the project, including
the square footage, and asked the respondent to rate the influence that their participation with the
fuel switching incentives or Paths 1 and 2 had on design decisions in the new project.

In reality, interviewees indicated that any projects begun after the participating project discussed
in the interview were either already enrolled in the program or would be enrolled. Many of the
respondents indicated that they had worked with the program in the past and that it is standard
for them to pursue all available NRNC incentives when designing a new project or retrofitting an
existing building. The high degree of repeat participation suggests that the program has made
progress building relationships with many design firms, municipalities, and developers, but these
relationships also limit opportunities for SO as measured through the C&l SRA. Spillover
measurements may suffer from self-selection bias if repeat participants who are more familiar
with and committed to the program are more likely to consent to an interview.

4.5 ADDITIONAL FREE-RIDERSHIP CONTEXT

Below we discuss some findings from the interviews that provide insight into other influences on
project designs that factor into NTG outcomes. State climate policy, municipal decarbonization
efforts, changing energy codes, and new federal legislation create a complex mix of influences
on projects.
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Municipal Decarbonization
municipalities in Massachusetts have begun taking
action to limit fossil fuel emissions in their buildings,
including policies to ban fossil fuels in new public
buildings. Cities like Boston, Cambridge, Newton, and
even smaller municipalities like Amherst have
adopted mandates or signed executive orders that
require electrification of new public buildings.

As part of recent climate legislation, the state
launched a pilot program allowing ten municipalities
to adopt a ban on fossil fuels in all newly constructed
buildings. ¥ These municipalities are required to
pursue all sources of funding that limit costs to

Policies. Many
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“When we start a public project,
the city has a lot of regulations that
stipulate we need to go all-electric.
[The city mandate] dictates that all

large new and existing buildings

need to comply with being all

electric or pay fines and purchase
offsets. This is the third large
school we've done. We always
knew it would be all-electric.”

-Customer Contact of Public K-12

taxpayers and build public support for increased
energy efficiency. The role of the NRNC program and
the fuel switching incentives on the initial development
of these municipal policies would need to be studied in greater detail to understand how, if at all,
the incentives played a role in their initial conception. When using the SRA approach to measure
fuel switching NTG in public projects in these municipalities — which are common in Paths 1 and
2 of the NRNC program — FR will generally appear high because the respondent will attribute
most, if not all, influence on the fuel switch to the municipal decarbonization policy.

School

“t's kind of a chicken and an egg thing. We decided through a policy decision to
go this route with our buildings. But part of our policy is based on state policy and
knowing how the Mass Save programs are pushing the market. They all work
together. State policy and state programs like Mass Save matter to [city]-level
policy decisions. They help and can push things sometimes."

- Customer Contact at Municipality Requiring All-Electric New Municipal Buildings

State Energy Codes. Massachusetts recently updated their state energy code to include a new
stretch code option called the Municipal Opt-In Specialized Code.® This code version, if adopted,
includes requirements on buildings using fossil fuels to wire the building for future electrification,
install on-site solar generation, and meet additional minimum efficiency requirements for any fossil
fuel equipment.?’ These requirements are meant to ensure that any newly constructed building is
aligned with state 2050 climate goals for zero net carbon and create additional construction costs
for new construction that does not fully electrify.

The existing stretch code was also made more stringent. Interviews suggested that code
advancements were driving decisions on building electrification and energy performance in
municipalities that adopted one of the stretch code options. Some respondents saw little

18 225 CMR 24.00 — Municipal Fossil Fuel Free Building Construction and Renovation
19 2023 Stretch Energy Code Update and Municipal Opt-in Specialized Code
20 the ma_voters_guide to the municipal opt-in_stretch code.pdf (neep.orq)
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distinction between the energy performance mandated by stretch codes and the energy
performance needed to qualify for Paths 1 or 2 of the program. Interviewees assigned some
influence to the NRNC program in these situations because the program assistance can help
design teams find additional energy savings on the margins or identify system tradeoffs to improve
the building design while not losing energy efficiency gains.

“The biggest thing we see driving those processes are updates to energy code.
We are working in a lot of the opt-in stretch code communities and so in those
environments we're at a point where the electrification is mandated, not explicitly
but pretty much. You incur added expenses and it's hard to bring natural gas to

the client with a straight face. Because things are driving us in that direction so
much, | think the energy code drives the conversation and the incentives are in
the background.”
- Design Team of a Private School Project

Federal Tax Credits. Several interviewees mentioned the impact of federal tax credits on project
outcomes, including enhanced ground source heat pump (GSHP) tax credits introduced in 2023
as part of the Inflation Reduction Act. Respondents were not able to easily compare the relative
impact of tax credits and the NRNC program incentives for fuel switching. While the maximum
amount of money available from each source is a major factor, timing is also important. The
program incentives are locked in and available to customers earlier than tax credits, for which
customers must apply and collect later. The fact that program incentives amounts can be
confirmed earlier in the project timeline is an important advantage, even if some respondents
indicated that the total money available through tax credits is higher than program incentives.
While the tax credits can limit the overall influence attributable to the program incentives,
respondents also talked about the importance of stacking the two funding sources to make the
financial case for heat pumps more compelling.

“You have to talk about [the Program] intersecting with what the Federal
government is doing. The federal government does not have incentives up front for
public buildings so [the Program is] the only game in town for that. | think you've

been a game changer... | think moving forward given the synergy between [the
Program] and the federal government will make Massachusetts really take off."
- Customer Contact of Public K-12 School
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Appendix A NTG Methodology Notes

A.1 SYSTEM-LEVEL FREE-RIDERSHIP MEASUREMENT

While this study did not use the MPN approach, which employs a battery of questions to generate
measure-level counterfactual data, it did field a simplified version of MPN-like questions asked at
the system level to develop a better understanding of where and how the program can impact
project design outcomes. 2 The system-level approach served to reduce the length of interviews
and minimize the burden placed on respondents to provide complex, measure-level responses.
Measure-level data is required as part of the MPN approach to develop calibrated building
simulation models that provide counterfactual estimates of energy savings in the absence of a
program intervention. Using the C&I SRA for this study allowed us to test a modified version of
the MPN approach and better understand what issues may arise when fielding the MPN approach
as part of a test with several Path 1 and 2 projects (the test was ongoing during the drafting of
this report). If the respondent indicated they could answer more granular questions about the
project design, the evaluation team then asked the battery of system-level questions. Paths 1 and
2 utilize technical assistance vendors (also called Zero Net Energy [ZNE] Consultants in Path 1)
to work with customers and design teams in a collaborative process to identify a broad range of
interventions that lower EUI within project budgets. The team asked respondents if the program
influenced changes at the system (rather than measure) level and used a tiered question structure
to generate three possible FR values for each system. The following is an example for project
glazing. Responding ‘Yes’ to the base question yields a FR value of 1, responding that the system
would have met code or industry standard practice (ISP) yields a FR value of 0.0, and responding
that the system would have been less efficient than the as-built design but better than code or
ISP yields a FR of 0.5. 22

XX.  Had you not participated in the new construction program through [PA1] [and if
applicable PA2], would the project have used the same efficiency glazing on the
project, including windows and curtainwalls [IF NEEDED: this covers U-factors,
SHGC, and shading strategies]?

a. [IF NO] Which of the following options best describes system performance
without program assistance:

i. The systems would have met code minimum or industry standard efficiencies.

21 The list of systems covered by data collection was developed based on an overall review of program
documentation to identify the measures most often studied as part of technical assistance engineering studies
performed during program participation. The engineering study of a specific project would determine the focus of
system-level questions, but interviews would also cover additional systems not covered in documents for that specific
project if that system was often targeted for efficiency upgrades in projects more generally.

22 Evaluation team interviewers had access the Mass Save baseline document and the project files to provide
additional context if the respondent needed a reference for what would represent ISP for a specific measure, if
different than code.
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ii. The systems would be better than standard efficiency but less efficient than
what is currently in the design.

As discussed in Section 3.1.1.1, the team found that most respondents were unable to provide
usable responses at the system-level, leading to its exclusion from the final NTGR algorithm.

The team drew several takeaways from this result as they prepared to field the MPN test and
collect measure-level counterfactual data for a sample of three participants from Paths 1 and 2:

e Encourage any interview or survey respondents to review detailed project materials in
advance of any primary data collection, including energy model files and building plans,
to minimize recall issues at the time of the interview

e Ensure that primary data collection is conducted by trained engineers who understand the
building technology and can tailor their questions and probes to capture the necessary
measure-level data.

e Collect as much supplemental data as possible from the project, including building
simulation modeling results, life cycle cost analysis (LCCA) results, and other sources that
can confirm project specific baselines and provide insight into any alternate design choices
or system types being considered during design development. Often, multiple building
simulation models are run during the design phase, and some are run for different
purposes (e.g., LEED, code compliance, program EUI target setting). These model
variants can provide valuable insight into the project and can be used along with interview
data to develop the final counterfactual values.

e MEP engineers from project design teams may be able to provide more specific
information on building systems and measure mixes being discussed in project designs.
Architects are leaders of design teams and were able to provide high-level descriptions of
project decision-making during interviews. MEP engineers and engineering consultants
could often speak to more specific discussion around certain measures or system options
since they were conducting the energy modeling. Both levels of insight are important, but
missing the input from the MEP may pose challenges when trying to develop the
counterfactual energy model.
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Appendix B Fuel Switch NTG Interview Guide and
Scoring Algorithm

B.1 RECRUITMENT SCRIPTS

B.1.1 Phone and Email Recruitment Script

[SCRIPT MAY BE ADJUSTED DEPENDING ON NUMBER OF CONTACT ATTEMPTS AND
INCLUDE OTHER CUSTOMIZATIONS.]

(Email: Dear [IntervieweeName]) (Phone: Hello, can | speak with [IntervieweeName]?),

| am reaching out to you on behalf of the Sponsors of Mass Save and their energy
efficiency programs. NMR Group is conducting interviews with owners and developers
of non-residential new construction projects in Massachusetts along with the
design teams who work on those projects. The Sponsors of Mass Save want to learn
more about the decision-making processes that influence energy efficiency in these
projects. We are specifically interested in the decision to install heat pump technologies
for space heating. If you are the appropriate contact at your company to talk about
the [PROJECT NAME] project and you patrticipate in a 45-minute interview, we can
offer you a $300 incentive. If you are not the appropriate contact, we would appreciate
you forwarding this message to the correct contact at your organization.

Your input will be held completely confidential and will help the Mass Save sponsors
continue to provide support to contractors like you.

Are you available in the next week for an interview? Please feel free to call me if you would
like to discuss the study further. If you have any questions about the legitimacy of the
study, please contact [PA CONTACT] of [PA] at [PA CONTACT EMAIL] or [PA CONTACT
PHONE].

Thank you for your time.

Sincerely,
[InterviewerName]
[InterviewerPhone]
[InterviewerEmail]

Berkshire Gas, Cape Light Compact, Eversource, Liberty Utilities, National Grid and Unitil work
together as Mass Save® to help residents and businesses across Massachusetts save money
and energy, providing energy efficiency programs and services while simultaneously leading the
state to a clean and energy efficient future.

B.1.2 Scheduling Confirmation Email Script
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[SCRIPT MAY BE ADJUSTED DEPENDING ON NUMBER OF CONTACT ATTEMPTS AND
INCLUDE OTHER CUSTOMIZATIONS.]

Dear [IntervieweeName]

Thank you for agreeing to speak with me. | have you scheduled for [InterviewTime] on
[InterviewDate] and will (IF PHONE PREFERRED: call you at [IntervieweePhone] from
[InterviewerPhone]; IF EMAIL PREFERRED speak with you via Microsoft Teams through
the invite you will receive from [INTERVIEWER EMAIL]. We anticipate the call will take
about 45 minutes.

We will be speaking about your experience on the [PROJECT NAME] project and the
factors that influenced the decision to install heat pumps as the primary space heating
system for the project. Your input will remain confidential, and we will not share your name
or the name of your company. We’re looking forward to speaking with you.

Sincerely,
[InterviewerName]

B.2 CUSTOMER INTERVIEW GUIDE

B.2.1 Project Details
Table to be populated for each interview.

NAME

RESPONDENT TYPE

COMPANY NAME

PHONE

EMAIL

PROJECT NAME

BUILDING TYPE

BUILDING SIZE

PROGRAM PATHWAY

ELECTRIC PA

GAS PA

HEAT PUMP EQUIPMENT?

FOSSIL FUEL EQUIPMENT?

PROJECT NOTES

! For space heating. Do not include cooling or water heating.
2 For any end use.

B.2.2 Introduction
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[Note to reviewers: the following represents an example introduction that an interviewer
might use. Interviewers will not follow a set script and will not be expected to follow this
introduction verbatim. Interviewers will adjust the script subject to time constraints and
the responses of the interviewee.]

Thank you for speaking with us today regarding your work at [COMPANY NAME]. Today, we are
hoping to ask you about your experience with the [PROJECT NAME] project and participation in
the Mass Save New Construction and Major Renovation Program through [PA 1] and [IF
APPLICABLE: PA 2]. We'd like to know more about the decision-making processes that led to
the installation of heat pump technology as the primary space heating system for this project.

This interview will take approximately 45 minutes to complete, and we will send you a $300
electronic gift card to thank you for your time and feedback. We will confirm your email address
during our conversation, and, within a few days of your interview, we will send you an email with
a link to claim your gift card. Your responses will remain confidential and will only be used for
research purposes. Your responses will be reported in aggregate — we will not use your name or
your company’s name in any public materials or provide them to the Mass Save sponsors. | would
like to record our conversation so that | can focus on our discussion rather than worry about trying
to write everything down in my notes as we go. Do | have your permission to record our call? Do
you have any questions before we begin?

1)

2)

To begin, I'd like to confirm a few key details for the [PROJECT NAME] project. [IF
APPLICABLE] Project documents from Mass Save indicate that the design team working
with you on the project consisted of the architecture firm [ARCHITECT] and the engineering
firm [MEP ENGINEER]. [IF APPLICABLE] [TA VENDOR] is providing technical assistance,
including energy modeling, as part of program participation. This project participated in the
Mass Save New Construction and Major Renovations Program path [PROGRAM PATH],
with [PA 1] as the electric program administrator and [IF APPLICABLE: PA 2] as the gas
program administrator. Our records indicate this was a [BUILDING TYPE] consisting of
approximately [SQUARE FOOTAGE] [IF NECESSARY: excluding parking garage spaces].
Does this all sound correct to you?

a. [IF NO] Could you provide updates for any out-of-date information?

We know these projects can be complex, and many factors can influence the equipment and
fuel types used in the project. We are here to learn more about how participating in the
Mass Save program may have impacted the decision to use heat pumps as the primary
space heating equipment in the design. To do that accurately we will need to learn more
about all the factors that impacted the final design. We’'ll ask you more later about specific
influences and how they contributed to the current design, but we wanted to get you thinking
holistically about the project and how you got to where things are today. Could you begin by
describing your organization’s initial approach to this project? For example, were there
specific goals the design was meant to achieve in terms of energy efficiency, carbon
reduction, comfort, or occupant experience? What about any goals to achieve building
design certifications or other industry recognition?

B.2.2.1 Non-Program Design and Equipment Influences:
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3) Does your company have any formal requirements or informal guidelines for pursuing low
carbon or carbon neutral designs or moving away from the use of fossil fuels?

a. [IF YES] Can you explain a bit more about these policies? How did they impact this
specific project? [PROBE ON FORMAL REQUIREMENTS VERSUS INFORMAL
GOALS OR MARKETING APPROACHES]

b. [IF YES] Do you have specific organizations or firms that you work with regularly to
achieve these goals or requirements within project budgets?

4) Were there any municipal regulations or mandates for pursuing low carbon or carbon neutral
designs or moving away from the use of fossil fuels?

a. [IF YES] Do you think you would have moved forward with the same design if these
regulations were not in place? [IF NECESSARY: ASSUMING NO PROGRAM
ASSISTANCE]

B.2.2.2 Building Design

5) Where in the design and construction process is this project currently? [PROBE:
SCHEMATIC DESIGN, DESIGN DEVELOPMENT, CONSTRUCTION DOCUMENTS,
CONSTRUCTION IN PROGRESS, CONSTRUCTION COMPLETED, OR POST-
OCCUPANCY]?

6) Our records indicate the project [uses OR will use] an HVAC system that includes [TYPE 1],
[IF APPLICABLE: TYPE 2], [IF APPLICABLE: TYPE 3], [IF APPLICABLE: TYPE 4]. Is this
information still accurate? [IF NOT] Could you provide an overview of the latest HVAC
design for this project?

7) Does/Will this project use natural gas or propane for any portion of the space heating load?
What about emergency or backup generators? If so, which fuel? [INDICATE YES / NO FOR
EACH USE, FUEL IF YES]

a. Space heating
b. Emergency or backup generators

8) [IF QQ7a = YES] Will natural gas / propane be used as a primary (i.e., carries most of the
space heating load) or supplementary (when the heat pump can’t meet the full heating
demand) space heating fuel?

a. [IF Q8 = PRIMARY] | want to confirm that you are saying that a natural gas/propane
system — and not the heat pumps — will provide most of the project’s heating needs?

b. [IF NATURAL GAS/PROPANE STILL PRIMARY] Had you always planned to use
natural gas/propane as the primary fuel, or did you originally plan to use electricity as
the primary?

c. [IF NATURAL GAS/PROPANE STILL PRIMARY] What factors drove the decision to
have this project rely more on natural gas/propane than heat pumps for heating? [IF
NEEDED PROBE FOR CONCERNS ABOUT RELIABILITY; INTENDED END USE
MAKES IT DIFFICULT TO ELECTRIFY; NEED TO REDUCE PROJECT COST]
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d. Will this project use heat pumps for any portion of the heating load? [IF NO, THANK
AND TERMINATE]

B.2.3 Free Ridership

[IF Q8 = PRIMARY] For these questions, please focus on your decision to use heat pumps for
any portion of the space heating. We are not concerned about using heat pumps for cooling.

[FOR ALL OTHERS] For these questions, please focus on your decision to use heat pumps as
the primary space heating system for the project. By “primary” | mean the main heating system
for the project.

9) Can you tell me a little bit more about how you came to work with the Program through
[PA1] and/or [PA2], and what parties were influential in that process?

a. When you spoke with program staff through [PA1 AND IF APPLICABLE PAZ2] about
participating in the program, how did the program communicate the available
incentives and the requirements for qualifying? Was a specific incentive for
electrifying your space heating, sometimes referred to as a heat pump adder,
brought up as a distinct option? Or did you discuss a single incentive amount based
on all design components that were program-eligible?

[IF Q8 = PRIMARY] As a reminder, please answer the following questions about using heat
pumps for space heating.

10) At what point in the project were heat pumps introduced to the design [READ IF Q8 #
PRIMARY as the primary heating system]? The schematic design, the design development,
or the construction documents? Some other point in the design process?

11) Please think back to the earlier design phases of the project. What factors motivated your
business to choose heat pumps [READ IF Q8 # PRIMARY as the primary space heating
system]?

a. [PROBE FOR]:

i. Influence of the design team
ii. Program incentives
iii. Technical assistance energy model
iv. Design team energy model
v. Internal company carbon reduction/neutrality or electrification goals
vi. [IF APPLICABLE] Municipal mandates for carbon reduction/neutrality or
electrification
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12) Who was MOST responsible for actually recommending heat pumps [READ IF Q8 #
PRIMARY as the primary space heating system]?

a. [PROBE FOR]:

i. Respondent/Respondent company/Internal guidance
ii. Design team representatives (e.g. architect, engineer)
iii. Program staff from [PA 1] and/ or [PA2]

iv. Mass Save Technical assistance vendor
v. A technical assistance vendor that you selected / hired

b. [IFNOT THE RESPONDENT OR THEIR COMPANY] On a scale of 0 to 10, with O
being no influence and 10 being a great deal of influence, how much influence did
the [MOST RESPONSIBLE ENTITY] have on your company's decision to select heat
pumps [READ IF Q8 # PRIMARY as the primary space heating system]?

13) Would your business have opted to use heat pumps [READ IF Q8 # PRIMARY as the
primary space heating system] if the program assistance was not available?

a. [IF YES] To confirm, you are saying that to your knowledge the project would have
been designed to use heat pumps [READ IF Q8 # PRIMARY as the as the main
source of space heating] even if the Mass Save program was not involved?

14) On a scale of 0 to 10, with 0 being ‘no influence’ and 10 being a ‘great deal of influence’,
how much influence did the incentive for heat pumps from [PA 1] (and if applicable) [PA2]
have on your decision to select heat pumps [READ IF Q8 # PRIMARY as the primary space
heating system]?

15) [IF APPLICABLE] On a scale of 0 to 10, with 0 being ‘no influence’ and 10 being a ‘great
deal of influence’, how much influence did the technical assistance available from [PA 1]
(and if applicable) [PA 2] through [TA VENDORY], including the energy modeling and design
charrettes, have on your decision to select heat pumps [READ IF Q8 # PRIMARY as the
primary space heating system]?
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[READ] I'm going to name different types of program support that program administrators typically
offer. Please let me know if you experienced this type of support, and, if so whether the support
influenced your adoption of heat pumps [READ IF Q8 # PRIMARY as the primary space heating
system] on this project directly and/or adoption of heat pumps more generally.

Type of Support Respondent Influenced Influenced
Experienced Adoption of Heat Adoption of Heat

Support Pump on this Pumps Generally
Project

Educational Webinar / Workshop /
Program Materials
Communications with PA
Representative (email,
conversation, etc.)

PA Representative Testimony /
Letters of Support to Organization
or Government Decision Makers
Other [specify]

[IF NO DIRECT INFLUENCE ON THIS PROJECT, SKIP TO Q19]

16) [IF MORE THAN ONE ‘YES’ TO INFLUENCE ON THIS PROJECT] Which of these types of
support had the most influence on the project?

17) On a scale of 0 to 10, with 0 being ‘no influence’ and 10 being a ‘great deal of influence’,
how much influence did [INSERT Q16 MOST INFLUENTIAL] have on your decision to
select heat pumps [READ IF Q8 # PRIMARY as the primary space heating system]?

18) [ASK IF NOT COVERED ABOVE] On a scale of 0 to 10, with 0 being ‘no influence’ and 10
being a ‘great deal of influence’, how much influence did the project design team have on
your decision to select heat pumps [READ IF Q8 # PRIMARY as the primary space heating
system]? This includes your architect, MEP engineer, and any outside energy consultants
you hired in addition to the program’s technical assistance.

19) [SKIP IF Q8A = YES] Now I'd like to read some statements to you about how much the
project relies on heat pumps for space heating. Please let me know which of these
statements is most accurate.

a. The project planned to use heat pumps as the primary heating system, and the Mass
Save assistance had no influence on the heating load to be supplied by heat pumps.

b. The project planned to use heat pumps as the primary heating system, but Mass
Save assistance influenced us to increase the heating load to be supplied by heat
pumps.

c. The project planned to use heat pumps as a secondary/supplementary heating
system, but Mass Save assistance influenced us to select heat pumps as the primary
heating system.

d. The project did not plan to use heat pumps for heating, but Mass Save assistance
influenced us to select heat pumps as the primary space heating system.
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e. [IFQL3/Q13A # YES OR Q19A IS NOT MOST ACCURATE] Which of the types of
support [READ AS NEEDED — INCENTIVES, TECHNICAL ASSISTANCE, OR
OTHER SUPPORT] was the most influential? [SKIP TO SPILLOVER SECTION]

f. [IF Q13/Q13A # YES AND Q19A = MOST ACCURATE] Earlier you said that the
program influenced you to select heat pumps as the primary heating system, but you
also said the project was always going to use heat pumps for primary space heating
and did not influence the load. Can you clarify how the program influenced you?

B.2.3.1 Free-ridership Consistency Check
[IF Q13A = YES AND Q19A OR Q19B = MOST ACCURATE, SKIP TO SPILLOVER SECTION]

20) [IF Q13A = YES AND Q14, Q15, OR Q17 = 7] AND/OR [Q13A = YES AND Q19C OR Q19D
= MOST ACCURATE] You said that you would have opted for using heat pumps [READ IF
Q8 # PRIMARY as the primary space heating system] as designed without assistance from
the program, but you also said that some form of program support was influential in your
decision to select heat pumps [READ IF Q8 # PRIMARY as the primary space heating
system]. Which of these is more accurate?

a. [IF INDICATE PROGRAM WAS INFLUENTIAL AND MORE THAN ONE Q14, Q15,
OR Q17 = 7] Which of the types of support [READ AS NEEDED — INCENTIVES,
TECHNICAL ASSISTANCE, OR OTHER SUPPORT] was the most influential?

B.2.4 Spillover

21) Since enrolling [PROJECT NAME] in the program, has your organization started design or
construction on additional projects in Massachusetts that are not currently enrolled in the
program? [IF NO, SKIP TO Q26]

a. [IF YES] Do you plan to enroll this recent project in the Mass Save program? [IF
YES, SKIP TO Q26]

b. [IF YES] Was this more recent project designed to use heat pumps for any portion
of the heating load? [IF NO, SKIP TO Q26]

c. [IF YES] Was this more recent project designed to use heat pumps as the primary
space heating system?

d. What is the approximate square footage of this more recent project?

22) Did a recommendation by the contractor, engineer, or designer who you worked with under
the program influence your decision to use heat pumps on this recent project?

a. [ALSO ASK IF Q21C = YES] To use heat pumps as the primary space heating
system?
23) Did your experience with the program on the [PROJECT NAME] influence your decision to
use heat pumps on this recent project? [IF NO, SKIP TO Q25]

a. [ALSO ASK IF Q21C = YES] as the primary space heating system? [IF NO, SKIP TO
Q25]
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24) On a scale of 0 to 10, where 0 is “no influence at all” and 10 is “a great deal of influence,”
how much influence did your participation in the program through the [PROJECT NAME]
project have on your decision use heat pumps?

a. [ALSO ASK IF Q21C = YES] as the primary space heating system on this recent
project?

25) Why don’t you plan to enroll this recent project through a Mass Save program?

B.2.5 Prior Program Experience

26) Now I'd like you to think back to the [PROJECT NAME] project. Had your business
participated in an energy-efficiency program offered by any Massachusetts service provider
or Mass Save before you enrolled the [PROJECT NAME] project in the program? [IF YES,
CONTINUE; OTHERWISE, END INTERVIEW]

27) On a scale of 0 to 10, with 0 being 'not at all important and 10 being 'very important’, how
important was your previous experience with a Massachusetts service provider or Mass
Save program when making the decision to use heat pumps [READ IF Q8 # PRIMARY as
the primary space heating system] in the [PROJECT NAME] project?

28) I'm going to read you several statements. For each statement, please tell me whether you
agree or disagree that this statement applies to your business. There are no right or wrong
answers; we just want your honest opinion.

Our previous experience implementing energy-efficient projects through a Massachusetts
service provider or Mass Save program ...

a. Has made our firm more likely to consider heat pumps as the primary space heating
system

b. Has made our firm more likely to install heat pumps as the primary space heating system

c. Has given us more confidence in the financial benefits of relying on heat pumps as the
primary space heating system

d. Has given us more confidence in the nonfinancial benefits relying on heat pumps as the
primary space heating system

We'd like to close by asking a couple hypothetical questions to inform our research.

29) If the Mass Save incentives for new buildings went away,
a. What impact would this have on how many of your projects electrify space
heating equipment? [PROBE FOR COMMUNITIES WITHOUT FOSSIL FUEL
BANS]
a. What impact would this have on the typical energy efficiency of your projects?
b. [IF 29A AND/OR 29B CONFIRM IMPACT] What building practices or equipment
choices would be affected?

30) [IF Q29 RESPONSE INDICATES LOW/NO IMPACT FROM LOSS OF INCENTIVES] If the
Mass Save incentives for new buildings went away, would projects like the one we're
discussing today
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Absorb the added cost of efficiency and equipment upgrades
Pursue additional funding from other sources, or
Adjust non-energy design components to increase efficiency within project budgets
[PROBE for differences in communities with and without requirements to avoid fossil
fuels]
Thanks for your time. Are there any final thoughts you had before we end?

aoow

[CONFIRM IF THEY CAN ACCEPT THE INCENTIVE AND THE EMAILA DDRESS TO SEND
THEIR GIFT CARD]

B.3 DESIGN TEAM INTERVIEW GUIDE

B.3.1 Project Details
Table to be populated for each interview.

NAME

RESPONDENT TYPE
COMPANY NAME

PHONE

EMAIL

PROJECT NAME
BUILDING TYPE
BUILDING SIZE
PROGRAM PATHWAY
ELECTRIC PA

GAS PA

HEAT PUMP EQUIPMENT?
FOSSIL FUEL EQUIPMENT?

PROJECT NOTES

1 For space heating. Do not include cooling or water heating.
2 For any end use.

B.3.2 Introduction

[Note to reviewers: the following represents an example introduction that an interviewer
might use. Interviewers will not follow a set script and will not be expected to follow this
introduction, or the interview guide itself verbatim. Interviewers will adjust the script
subject to time constraints and the responses of the interviewee.]

Thank you for speaking with us today regarding your work at [COMPANY NAME]. Today, we are
hoping to ask you about your experience with the [PROJECT NAME] project and participation in
the Mass Save New Construction and Major Renovation Program through [PA 1] and [IF
APPLICABLE: PA 2]. We'd like to know more about the decision-making processes that led to
the installation of heat pumps as the primary space heating system for this project.
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This interview will take approximately 45 minutes to complete, and we will send you a $300
electronic gift card to thank you for your time and feedback. We will confirm your email address
during our conversation we will send you an email with a link to claim your gift card within a few
days of your interview. Your responses will remain confidential and will only be used for research
purposes and will be reported in aggregate — we will not use your name or your company’s name
in any public materials or provide them to the Mass Save sponsors. | would like to record our
conversation so that | can focus on our discussion rather than worry about trying to write
everything down in my notes as we go. Do | have your permission to record our call? Do you have
any questions before we begin?

1) To begin, I'd like to confirm a few key details for the [PROJECT NAME] project. Project
documents indicate you represented [COMPANY NAME], which served as the
[RESPONDENT TYPE] on the project. The customer for this study was [CUSTOMER
NAME]. This project participated in the Mass Save New Construction and Major
Renovations Program path [PROGRAM PATH)], with [PA 1] as the electric program
administrator and [IF APPLICABLE: PA 2] as the gas program administrator. Our records
indicate this was a [BUILDING TYPE] consisting of approximately [SQUARE FOOTAGE] [IF
NECESSARY: excluding parking garage spaces]. Does this all sound correct to you?

a. [IF NO] Could you provide updates for any out-of-date information?

B.3.2.1 Non-Program Design and Equipment Influences:

2) Were there any municipal regulations or mandates for pursuing low carbon or carbon neutral
designs or moving away from the use of fossil fuels?

a. [IF YES] Do you think you would have moved forward with the same design if these
regulations were not in place? [PROBE ON FORMAL REQUIREMENTS VERSUS
INFORMAL GOALS OR MARKETING APPROACHES]

3) Did the customer communicate any guidelines or requirements on their end that impacted
the decision to use heat pumps as the primary space heating system? [PROBE ON
FORMAL REQUIREMENTS VERSUS INFORMAL GOALS OR MARKETING
APPROACHES]

a. [IF YES] Can you explain a bit more about these policies? How did they impact this
specific project? [PROBE ON FORMAL REQUIREMENTS VERSUS INFORMAL
GOALS OR MARKETING APPROACHES]

B.3.2.2 Building Design and Baseline Assumption Check

4) Where in the design and construction process is this project currently [PROBE:
SCHEMATIC DESIGN, DESIGN DEVELOPMENT, CONSTRUCTION DOCUMENTS,
CONSTRUCTION IN PROGRESS, CONSTRUCTION COMPLETED, OR POST-
OCCUPANCY]?

5) Our records indicate the project [uses OR will use] an HVAC system that includes [TYPE 1],
[IF APPLICABLE: TYPE 2], [IF APPLICABLE: TYPE 3], [IF APPLICABLE: TYPE 4]. Is this
information still accurate? [IF NOT] Could you provide an overview of the latest HVAC
design for this project?
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6) Does/Will this project use natural gas or propane for any portion of the load for the
following? If so, which fuel? [INDICATE YES / NO FOR EACH USE, FUEL IF YES]

a. Space heating
b. Emergency or backup generators

7) [IF Q6a = YES] Will natural gas / propane be used as a primary (main) or supplemental
(when the heat pump can’t meet the full heating demand) space heating fuel source?

a. [IF Q7 = PRIMARY] | want to confirm that you are saying that a natural gas/propane
system — and not the heat pumps — will provide most of the project’s heating needs?
[IF NATURAL GAS/PROPANE STILL PRIMARY, THANK AND TERMINATE]

b. [IF NATURAL GAS/PROPANE STILL PRIMARY] To your knowledge, had the project
always planned to use natural gas/propane as the primary fuel, or was the original
intent to use electricity as the primary?

c. [IF NATURAL GAS/PROPANE STILL PRIMARY] To your knowledge, what factors
drove the decision to have this project rely more on natural gas/propane than heat
pumps for heating? [IF NEEDED PROBE FOR CONCERNS ABOUT RELIABILITY;
INTENDED END USE MAKES IT DIFFICULT TO ELECTRIFY; NEED TO REDUCE
PROJECT COST]

d. To your knowledge, will this project use heat pumps for any portion of the heating
load? [IF NO, THANK AND TERMINATE]

B.3.3 Free Ridership

[IF Q7 = PRIMARY] For these questions, please focus on the decision to use heat pumps for any
portion of the space heating. We are not concerned about using heat pumps for cooling.

[FOR ALL OTHERS] For these questions, please focus on the decision to use heat pumps as the
primary space heating system for the project. By “primary” | mean the main heating system for
the project.

8) At what point in the project timeline did you or your project engage with the Mass Save
program [IF APPLICABLE read and their technical assistance through] [PA 1] and [IF
APPLICABLE: PA 2] to pursue incentives through path [PROGRAM PATH]? [PROBE:
DURING DESIGN, CONSTRUCTION, POST-CONSTRUCTION.]

9) At what point in the project were heat pumps introduced to the design READ IF Q7 #
PRIMARY as the primary heating system]? The schematic design, the design development,
or the construction documents? Some other point in the design process?
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10) Please think back to the earlier design phases of the project. To your knowledge what
factors motivated project decision makers to choose heat pumps READ IF Q7 # PRIMARY
as the primary heating system]?

a. [PROBE FOR]:

i. Influence of the design team
ii. Program incentives
iii. Technical assistance energy model
iv. Design team energy model
v. Internal company carbon reduction/neutrality or electrification goals
vi. [IF APPLICABLE] Municipal mandates for carbon reduction/neutrality or
electrification

11) Who was MOST responsible for actually recommending heat pumps READ IF Q7 #
PRIMARY as the primary heating system]?

a. [PROBE FOR]:

vii. Respondent/Respondent company/Internal guidance
viii. Design team representatives (e.g. architect, engineer)
ix. Program staff from [PA 1] and/ or [PA2]
X. Mass Save Technical assistance vendor

b. [IF NOT THE RESPONDENT OR THEIR COMPANY] On a scale of 0 to 10, with O
being no influence and 10 being a great deal of influence, how much influence did
the [MOST RESPONSIBLE ENTITY] have on the decision to select heat pumps
READ IF Q7 # PRIMARY as the primary heating system]?

12) Would your firm have designed the project to use heat pumps READ IF Q7 # PRIMARY as
the primary heating system] if the program assistance was not available?

a. [IF YES] To confirm, you are saying that to your knowledge the project would have
been designed to use heat pumps READ IF Q7 # PRIMARY as the as the main
source of space heating] even if the Mass Save program was not involved?

13) On a scale of 0 to 10, with 0 being ‘no influence’ and 10 being a ‘great deal of influence’, to
your knowledge how much influence did the incentive for heat pumps from [PA 1] (and if
applicable) [PA2] have on the decision to select heat pumps [READ IF Q7 # PRIMARY as
the primary space heating system]?
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14)[IF APPLICABLE] On a scale of 0 to 10, with 0 being ‘no influence’ and 10 being a ‘great
deal of influence’, to your knowledge how much influence did the technical assistance
available from [PA 1] (and if applicable) [PA 2] through [TA VENDORY], including the energy
modeling and design charrettes, have on your decision to select heat pumps [READ IF Q7 #
PRIMARY as the primary space heating system]?

[READ] I'm going to name different types of program support that program administrators typically
offer. Again, based on your knowledge of the project, please let me know if the project
experienced this type of support, and, if so whether the support influenced the decision to adopt
heat pumps [READ IF Q7 # PRIMARY as the primary space heating system] on this project
directly and/or adoption of heat pumps for space heating more generally

Type of Support Respondent Influenced Influences
Experienced Adoption of Heat Adoption of Heat

Support Pump on this Pumps Generally
Project

Educational Webinar / Workshop /
Program Materials
Communications with PA
Representative (email,
conversation, etc.)

PA Representative Testimony /
Letters of Support to Organization
or Government Decision Makers

Other [specify]

[IF NO DIRECT INFLUENCE ON THIS PROJECT, SKIP TO Q18]

15) [IF MORE THAN ONE ‘YES’ TO INFLUENCE ON THIS PROJECT] To your knowledge,
which of these types of support had the most influence on the project?

16) On a scale of 0 to 10, with 0 being ‘no influence’ and 10 being a ‘great deal of influence’, to
your knowledge how much influence did [INSERT Q15 MOST INFLUENTIAL] have on the
decision to select heat pumps [READ IF Q7 # PRIMARY as the primary space heating
system]?

17) [ASK IF NOT COVERED ABOVE] On a scale of 0 to 10, with 0 being ‘no influence’ and 10
being a ‘great deal of influence’, to your knowledge how much influence did your firm and
the rest of the project design team have on the decision to pursue heat pumps [READ IF Q7
# PRIMARY as the primary space heating system]? This includes [ADJUST BASED ON
TYPE OF RESPONDENT] the architect, MEP engineer, and any outside energy consultants
you hired in addition the program’s technical assistance.

18) [SKIP IF Q7A = YES] Now I'd like to read some statements to you about how much the
project relies on heat pumps for space heating. Please let me know which of these
statements is most accurate.

a. The project planned to use heat pumps as the primary heating system, and the Mass
Save assistance had no influence on the heating load to be supplied by heat pumps.
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b. The project planned to use heat pumps as the primary heating system, but Mass
Save assistance influenced us to increase the heating load to be supplied by heat
pumps.

c. The project planned to use heat pumps as a secondary/supplementary heating
system, but Mass Save assistance influenced us to select heat pumps as the primary
heating system.

d. The project did not plan to use heat pumps for heating, but Mass Save assistance
influenced us to select heat pumps as the primary space heating system.

e. [IFQ12/Q12A # YES OR Q18A IS NOT MOST ACCURATE] Which of the types of
support [READ AS NEEDED — INCENTIVES, TECHNICAL ASSISTANCE, OR
OTHER SUPPORT] was the most influential? [SKIP TO SPILLOVER SECTION]

f. [IF Q12/Q12A # YES AND Q18A = MOST ACCURATE] Earlier you said that the
program influenced you to select heat pumps as the primary heating system, but you
also said the project was always going to use heat pumps for primary space heating
and did not influence the load. Can you clarify how the program influenced you?

B.3.3.1 Free-ridership Consistency Check
[IF Q12A = YES AND Q18A OR Q18B = MOST ACCURATE, SKIP TO SPILLOVER SECTION]

[IF Q12A = YES AND Q13, Q14, OR Q16 2 7] OR [Q12A = YES AND Q18C OR Q18D = MOST
ACCURATE]

19) You said that the project decision maker would have opted for using heat pumps [READ IF
Q7 # PRIMARY as the primary space heating system] as designed without assistance from
the program, but you also said that the program incentives were influential in the decision to
select heat pumps [READ IF Q7 # PRIMARY as the primary space heating system]. Which
of these is more accurate?

a. [IF INDICATE PROGRAM WAS INFLUENTIAL AND MORE THAN ONE Q13, Q14,
OR Q16 = 7] Which of the types of support [READ AS NEEDED — INCENTIVES,
TECHNICAL ASSISTANCE, OR OTHER SUPPORT] was the most influential?

B.3.4 Spillover

20) Since starting the [PROJECT NAME] project, have you begun any additional projects
designed to use heat pumps

a. [READ IF Q7 # PRIMARY as the primary space heating system] What about heat
pumps as the primary heating system

[IF NO TO BOTH Q20 AND Q20A, SKIP TO PAST PARTICIPATION]

21) [IF EITHER Q20 = YES ASK AS APPROPRIATE] Please think about these other non-
residential new construction projects using heat pumps. What percentage of these projects
are being executed without the customer receiving assistance from Mass Save?
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a. What about those with heat pumps as the primary heating system? What percentage

of these projects are being executed without the customer receiving assistance from
Mass Save?

[IF NONE TO BOTH Q21 AND Q21A, SKIP TO PAST PARTICIPATION]

b. What are the main reasons your firm or the customer(s) decided not to pursue
incentives through Mass Save?

c. Best guess, what is the average square footage of these projects [IF NEEDED, ASK
TO SEPARATE BETWEEN THOSE USING HEAT PUMPS VS. THOSE USING
HEAT PUMPS AS PRIMARY?

22) I'm going to read you three statements. For each statement, please tell me whether you
agree or disagree that this statement applies to your company. There are no right or wrong
answers; we just want your honest opinion.

a. Our experience working with the program on the [PROJECT NAME] project has
convinced us that using heat pumps as the [IF APPLICABLE primary] space
heating system is cost effective or beneficial even without a program incentive.

b. We are better able to identify opportunities to design projects that use heat
pumps as the [IF APPLICABLE primary] space heating system because of what
we learned through working on the [PROJECT NAME] project.

c. We are more likely to discuss using heat pumps as the [IF APPLICABLE primary]
space heating system with all of our customers when developing project plans
and designs because of what we learned through working on the [PROJECT
NAME] project.

23) Please describe what impact, if any, your experience on [PROJECT NAME] had on your
decision to select heat pumps as the [IF APPLICABLE primary] space heating system
outside of the Mass Save programs and offerings.

B.3.5 Prior Program Experience

24) On a scale of 0 to 10, with 0 being 'not at all important and 10 being 'very important’, how
important was your previous experience with a [PA1] (if applicable) or [PA2] program when
making the decision to recommend heat pumps over fossil fuels for any portion of the space
heating load in the [PROJECT NAME] project?

Closing:
We'd like to close by asking a couple hypothetical questions to inform our research.

25) If the Mass Save incentives for new buildings went away,
b. What impact would this have on how many of your projects electrify space
heating equipment? [PROBE FOR COMMUNITIES WITHOUT FOSSIL FUEL
BANS]
a. What impact would this have on the typical energy efficiency of your projects?
b. [IF 25A AND/OR 25B CONFIRM IMPACT] What building practices or equipment
choices would be affected?
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26) [IF Q25 RESPONSE INDICATES LOW/NO IMPACT FROM LOSS OF INCENTIVES] If the
Mass Save incentives for new buildings went away, would projects like the one we're
discussing today

a. Absorb the added cost of efficiency and equipment upgrades

b. Pursue additional funding from other sources, or

c. Adjust non-energy design components to increase efficiency within project
budgets

d. [PROBE for differences in communities with and without requirements to avoid
fossil fuels]

Thanks for your time. Are there any final thoughts you had before we end the call?

[CONFIRM IF THEY CAN ACCEPT THE INCENTIVE AND THE EMAIL ADDRESS TO SEND
THEIR GIFT CARD]

B.4 FUEL SWITCHING HEAT PUMP NET-TO-GROSS SCORING ALGORITHM

The tables below document the NMR team’s scoring and algorithm for estimating NTG for fuel
switch heat pumps in NRNC. We have used the Commercial and Industrial Self-Report NTG (C&lI
NTG) approach to guide development of this algorithm. However, this algorithm incorporates
modifications that fit the nature of the New Construction and Major Renovations program and how
the PAs have structured fuel switching incentives. We have also aligned key components of the
Fuel Switching and Path 1 and 2 NTG algorithms.

DAV

DNV 50



D.P.U. 24-140 - D.P.U. 24-149
NON-RESIDENTIAL NEW CONSTRUCTION PATHS 1 AND 2 ANB? PG SiFrERiNG NET-TO-

GROSS W&kﬁt’ﬁfﬂ?}%gg}ﬁ@%mm)

cto
Page 53 of 82

Table 10: Participant Guide Scoring

Question # Response Suggested Scoring
Type
. . If Q8a = Yes, Manual review of all
. L NG/Propone is primary _ )
Project Eligibility i Yes/No responses to decide scoring. If Q8d =
heating Q8 . . .
No heat pump, interview terminated.
Engaged PAs and Who o
Qualitative
Q9
When HP introduced . Overall context; inform manual review
Background Categorical . .
Q10 situations
What motivated fuel .
. Categorical
switch Q11
If Q12a = Design Team and Q12b 27
) and the Design Team concurs (Q16 =
a. Categorical . )
Q12a/b b. Scale 7 on DT guide), Design Team
Influential Party ’ responses supersede participant
responses.
Ask if Q12a # Design Team; same
DT: Q18 Scale
rules apply as above for Q12b
Opted for HP as primary: Yes = 1.0; No = 0; either response =
Yes/No .
Q1l3a continue
) If Q13a =Yes and Q14 /10 = 0.7 will
Incentive: Q14 . . .
receive manual review of consistency
(0 to 10, zero = no Scale
) checks
influence)
All others = 1.0 — (Q14 / 10)
) If Q13a = Yes, Q15/10 = 0.7 will
Program influence on ) ) )
. receive manual review of consistency
fuel switch TA: Q15 Scale
checks
All others = 1.0 — (Q15/ 10)
Other: Q16 Qualitative Background to feed Q17
If Q13a = Yes, Q17 /10 = 0.7 will
receive manual review of consistency
Other: Q17 Scale
checks
All others = 1.0 — (Q17 / 10)
) . Q19a=1,Q19b =0.7, Q19c = 0.5,
Switch to Primary: Q19 Select Best
Q19d = 0.0, Q19e = context
Manual review: Scoring depends on
Program influence on context of the response. Indicate no
load Consistency Check: Q19f o influence Q19 = 1.0; influenced load
Qualitative .
Q19 = 0.7-0.0 depending on response
data. (Will discuss unclear cases with
working group to finalize approach)
) Manual review: Scoring depends on
Overall Consistency . o .
Check Consistency Check: Q20 | Qualitative context of the response. Indicate no
influence = 1.0; remains inconsistent =
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Question # Response Suggested Scoring

Type
0.5; Indicates program influence
minimum of = ({1.0 — [Q14, Q15, Q17
indicated in Q20a] / 10} OR Q19c,
19d).

FUEL SWITCH FREE RIDERSHIP (FS FR)
e QB8a = Natural Gas / Propane as Primary; FSFR =1.0
e Ql3a=Yes;FSFR=1.0
e Ql3a=No;FSFR=0.0

LOAD FREE RIDERSHIP (L FR) = outcome of Q19a to Q19d, Q19f

OVERALL FREE RIDERSHIP (FR)
Below, to ease review, we assume Q14, Q15, and Q17 have already been divided by 10 to produce
responses that range from 0 to 1.0.
e |f asked Q20 Consistency Check, overall FR = Q20 outcome, otherwise
e FR =(Average FS FR and Load FR) - max(Q14, Q15, Q17)
o Score based on Q14 and Q17 if no Technical Assistance Provided
e Exceptions: Municipal projects in towns banning gas in new public buildings: FR = 1.0

New Project: Q21 Yes/No No = 0.0; Yes, continue
Plan to enroll: Q21a Yes/No Yes = 0.0; No, continue
Any Heat Pumps: Q21b Yes/No No = 0.0; Yes, continue
Primary Heat Pumps: Either response, continue to determine
Yes/No .
Q21c influence
) ) Size of Post calculation weighting (have for
Project Size: Q21d . . . .
project participants so not asked in FR series)
Vendor Rec Any HP Inf: No = 0.0; If Q21c = Yes, continue;
Yes/No
) Q22 If Q21c = No, Yes = 0.25
Program influence on X
. . Vendor Rec Primary HP
fuel switch spillover Yes/No No =0.0; Yes =0.5
Inf: Q22a
Program Exp Any HP Inf: .
Yes/No No = 0.0; Yes, continue
Q23
Program Exp Primary HP .
Yes/No No = 0.0; Yes, continue
Inf: Q23a
Program Exp Inf Check:
Scale If Q21c = No, (Q24/10)/2
Q24
Program Exp Inf Check:
Scale If Q21c = Yes, Q24 /10
Q24a

PARTICIPANT LIKE SPILLOVER
e Q21lorQ21b=No,SO=0
e Q2la=YesorQ2lb=No,SO=0
e Otherwise, SO = Max(Q22, Q23, and Q24) with appropriate variation for presence of primary HP
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Table 11: Design Team Guide Scoring

Question # Response Suggested Scoring
_ o NG/Propone is If Q7a = Yes, Mapual revi_ew of all
Project Eligibility . . Yes/No responses to decide scoring. If Q7d = No
primary heating Q7 - . .
heat pump, interview terminated.
Engaged Program Q8 | Qualitative
When HP introduced . L .
Categorical Overall context; inform manual review
Background Q9 L
- situations
What motivated fuel Categorical
switch Q10
If Participant Q12a = Design Team and
a. Categorical 12b = 7 and the Design Team concurs
Q11la/b2 ' (Q11b = 7 here), Design Team
. b. Scale L
Influential Party responses supersede participant
responses.
DT: Q17 Scale Ask if 11a # Respondent or Design Team;
same rules apply as above for 10b
Opted for HP as Yes = 1.0; No = 0; either response =
. . Yes/No .
primary: Q12a continue
If Q12a =Yes and Q13 /10 = 0.7 will
Incentive: Q13 Scale receive manual review of consistency
checks
Program influence on All others = 1.0 - (Q13/10)
fuel switch If Q12a = a_nd Q14 / 1Q = 0.7 will receive
TA: Q14 Scale manual review of consistency checks
All others = 1.0 — (Q14/ 10)
Other: Q15 Qualitative Background to feed Q16
If Q12a = Yes, Q16 / 10 =2 0.7 will receive
Other: Q16 Scale manual review of consistency checks
All others = 1.0 — (Q16 / 10)
Switch to Primary: Q18a=1,Q18b =0.7, Q18c = 0.5, Q18d
Q18 Select Best = 0.0, Q18e = context
Manual review: Scoring depends on
Program influence on Consistency Check: context of the response. Indicate no
load o18f ' Qualitative influence Q18 = 1.0; influenced load Q18
= 0.7-0.0 depending on response data.
(Will discuss unclear cases with working
group to finalize approach)
Manual review: Scoring depends on
context of the response. Indicate no
Overall Consistency Consistency Check: Qualitative influence = 1.0; remains inconsistent =
Check Q19 0.5; influence minimum of = ({1.0 — [Q13,
Q14, Q16 indicated in Q19a] / 10} OR
Q18c, 18d).
FUEL SWITCH FREE RIDERSHIP (FS FR)
e Q7a=Natural Gas / Propane as Primary; FSFR =1.0
e Ql2a=Yes;FSFR=1.0
e Ql2a=No; FSFR=0.0
LOAD FREE RIDERSHIP (L FR) = outcome of Q18a to Q18d, Q18f
OVERALL FREE RIDERSHIP (FR)
Below, to ease review, we assume Q13, Q14, and Q16 have already been divided by 10 to produce
responses that range from 0 to 1.0.
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Question # \ Response Suggested Scoring
e |f asked Q19 Consistency Check, overall FR = Q19 outcome, otherwise
¢ FR=(Average FS FR and Load FR) — max(Q13, Q14, Q16)

o Score based on Q13 and Q16 if no Technical Assistance Provided
e Exceptions: Municipal projects in towns banning gas in new public buildings: FR = 1.0

New Any HP Project:

020 Yes/No No = 0.0; Yes, continue

New Primary HP A .

Project Q20a Yes/No No = 0.0; Yes, continue

Plan to enroll with any _ o .

HP: Q21 Yes/No If none = 0.0. If > 0%, continue
Program influence on Plan to enroll with Yes/No If none = 0.0. If > 0%, continue

Primary HP: Q21a
Why not enroll: Q21b Qualitative Context

Post calculation weighting (have for
participants so not asked in FR series)

fuel switch spillover

Project Size: Q21c Size of project

Manner of Influence Agree/Disagree | See below based on whether primary HP

Q22atoc

Consistency Check: . TBD (will discuss recommendation with
Qualitative .

Q23 working group).

NON-PARTICIPANT LIKE SPILLOVER (will not address unlike spillover due to time)
e Q20=00rQ20a=0,S0=0
e For non-primary heat pumps Q21 > 0%, Q22 scoring: Agree to all 3, SO =0.5; Agree to 2, SO =
0.25; Agreeto <2,S0O=0.0
e For primary heat pumps Q21a > 0%, Q22 scoring:

e Possible Q23 adjustment based on context
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Appendix C Paths 1 and 2 NTG Interview Guide and
Scoring Algorithm

C.1 RECRUITMENT
C.1.1 Recruitment Scripts

C.1.2 Phone and Email Recruitment Script

[SCRIPT MAY BE ADJUSTED DEPENDING ON NUMBER OF CONTACT ATTEMPTS AND
INCLUDE OTHER CUSTOMIZATIONS.]

(Email: Dear [IntervieweeName]) (Phone: Hello, can | speak with [IntervieweeName]?),

I am reaching out to you on behalf of the Sponsors of the Mass Save and their energy
efficiency programs. NMR Group is conducting interviews with owners, developers,
and desigh team members of non-residential new construction projects in
Massachusetts. The Sponsors of Mass Save want to learn more about the decision-
making processes that influence energy efficiency in these projects. If you are the
appropriate contact at your company to talk about the [PROJECT NAME] project
and you participate in a 60-minute interview, we can offer you a $300 incentive. If you
are not the appropriate contact, we would appreciate you forwarding this message to the
correct contact at your organization.

Your input will be held completely confidential and will help the Mass Save sponsors
continue to provide support for non-residential new construction projects.

Are you available in the next week for an interview? Please feel free to call me if you
would like to discuss the study further. If you have any questions about the legitimacy of
the study, please contact [PA CONTACT] of [PA] at [PA CONTACT EMAIL] or [PA
CONTACT PHONE].

Thank you for your time.

Sincerely,
[InterviewerName]
[InterviewerPhone]
[InterviewerEmail]

Berkshire Gas, Cape Light Compact, Eversource, Liberty Utilities, National Grid and Unitil work
together as Mass Save® to help residents and businesses across Massachusetts save money
and energy, providing energy efficiency programs and services while simultaneously leading the
state to a clean and energy efficient future.

C.1.3 Scheduling Confirmation Email Script
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[SCRIPT MAY BE ADJUSTED DEPENDING ON NUMBER OF CONTACT ATTEMPTS AND
INCLUDE OTHER CUSTOMIZATIONS.]

Dear Error! Reference source not found.,

Thank you for agreeing to speak with me. | have you scheduled for [InterviewTime] on
[InterviewDate] and will (IF PHONE PREFERRED: call you at [IntervieweePhone] from
[InterviewerPhone]; IF EMAIL PREFERRED speak with you via Microsoft Teams
through the invite you will receive from [Interviewer Email]. We anticipate the call will
take about one hour.

We will be speaking about your experience on the [PROJECT NAME] project and the
factors that influenced energy efficiency decisions for the project. Your input will remain
confidential, and we will not share your name or the name of your company. We’re
looking forward to speaking with you.

Sincerely,
Error! Reference source not found.

C.2 CUSTOMER INTERVIEW GUIDE

C.2.1 Project Details
Table to be populated for each interview.

NAME
RESPONDENT TYPE
COMPANY NAME
PHONE

EMAIL

PROJECT NAME
BUILDING TYPE

BUILDING SIZE

PROGRAM
PATHWAY

ELECTRIC PA

GAS PA

MEASURE 1/ EUI
TARGET

EUI TARGET NOTES
HEAT PUMP
EQUIPMENT
FOSSIL FUEL
EQUIPMENT
PROJECT NOTES

C.2.2 Introduction
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[Note to reviewers: the following represents an example introduction that an interviewer
might use. Interviewers will not follow a set script and will not be expected to follow this
introduction verbatim. Interviewers will adjust the script subject to time constraints and
the responses of the interviewee.]

Thank you for speaking with us today regarding your work at [COMPANY NAME]. Today, we
are hoping to ask you about your experience with the [PROJECT NAME] project and
participation in the Mass Save New Construction and Major Renovations Program through [PA
1] and [IF APPLICABLE: PA 2]. We'd like to know more about the decision-making processes
behind the design and equipment choices that impact the energy usage of the project.

This interview will take approximately one hour to complete, and we will send you a $300
electronic gift card to thank you for your time and feedback. We will confirm your email address
during our conversation, and, within a few days of your interview, we will send you an email with
a link to claim your gift card. Your responses will remain confidential and will only be used for
research purposes. Your responses will be reported in aggregate — we will not use your name or
your company’s name in any public materials or provide them to the Mass Save sponsors. |
would like to record our conversation so that | can focus on our discussion rather than worry
about trying to write everything down in my notes as we go. Do | have your permission to record
our call? Do you have any questions before we begin?

Before | begin? Are you familiar with the concept of Energy Use Intensity or EUI? [IF UNSURE,
According to ENERGY STAR “EUI expresses a building’s energy use as a function of its size or
other characteristics.”]

[IF NOT FAMILIAR ASK] Is there anyone else at your organization who may be familiar with the
concept of EUI generally and for this project specifically? [IF SO, GET CONTACT
INFORMATION TO TRY TO SCHEDULE. THANK AND TERIMATE WITH THE CURRENT
RESPONDENT]

1) To begin, I'd like to confirm a few key details for the [PROJECT NAME] project. Project
documents from Mass Save indicate that the design team working with you on the project
consisted of the architecture firm [ARCHITECT] and the engineering firm [MEP ENGINEER].
[TA VENDOR] is providing technical assistance, including energy modeling, as part of
program participation. This project participated in the Mass Save New Construction and
Major Renovations Program path [PROGRAM PATH], with [PA 1] as the electric PA and [IF
APPLICABLE: PA 2] as the gas PA. Our records indicate this was a [BUILDING TYPE]
consisting of approximately [SQUARE FOOTAGE] [IF NECESSARY: excluding parking
garage spaces]. Does this all sound correct to you?

a. [IF NO] Could you provide updates for any out-of-date information?

2) We know these projects can be complex, and many factors can influence the outcome of the
design from an energy performance standpoint. We are here to learn more about how
participating in the Mass Save program may have impacted the energy performance of the
project. To do that accurately we will need to learn more about all the factors and parties
that impacted the final design. We’ll ask you more later about specific influences and how
they contributed to the current design, but we wanted to get you thinking holistically about
the project and how you got to where things are today. Could you begin by describing your
organization’s initial approach to this project? For example, were there specific goals the
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design was meant to achieve in terms of energy efficiency, comfort, or occupant
experience?

C.2.2.1 Non-Program Design and Equipment Influences:

3) Does your company have any formal requirements or informal guidelines for the installation
of energy-using equipment or for the energy performance of your properties?

a. [IF YES] Can you explain a bit more about these policies? How did they impact this
specific project [PROBE ON FORMAL REQUIREMENTS VERSUS INFORMAL
GOALS OR MARKETING APPROACHES]?

b. [IF YES] Do you have specific organizations or firms that you work with regularly to
achieve these goals or requirements within project budgets?

4) Were there any municipal regulations or mandates that set requirements on the energy
performance of this project beyond the Massachusetts base or stretch energy code? [IF
YES] What were those? [PROBE FOR ADDITIONAL REQUIREMENTS IF PROJECT IS IN
BOSTON OR CAMBRIDGE, PROBE ON IMPACT OF STRETCH CODE]

a. Do you think you would have moved forward with the same design if these
regulations were not in place? [IF NECESSARY: ASSUMING NO PROGRAM
ASSISTANCE]

C.2.3 Free-Ridership
I'd like to confirm some details about the timeline of this project and the EUI target.

5) Mass Save project files indicate that the latest EUI target discussed for the project was [EUI
Target]. Is this the current EUI target? [IF DIFFERENT] What is the current EUI target?

a. [IFNOT COVERED ALREADY] Were there any previous EUI targets? If so, how do
they compare to the current target?

Timing series: Ask the three questions in the table and confirm the design phase for each
milestone.

What is the What was the When was first EUI

current project timing of program target set?
status? engagement?

Schematic Design
Design Development
Construction
Documents

Bidding Phase
Active Construction
Post-occupancy

6) Can you tell me a little bit more about how you came to work with the Program through
[PA1] and/or [PA2], and which parties involved with the project were influential in that
process?
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7) Please think back to the earlier design phases of the project. What factors motivated your
business to consider pursuing the level of energy performance currently being modeled for
the project?

a. [PROBE FOR]:
i.  Influence of the design team
ii.  Program incentives
iii.  Program technical assistance energy model and charrette
iv. Program education and advocacy, such as webinars, workshops, or
presentations aimed at state and local government.
v.  Design team energy model
vi. Internal company sustainability goals or performance targets
vii.  [IF APPLICABLE] Municipal mandates on building energy use

8) Who was MOST responsible for actually recommending or specifying the level of building
performance that is reflected in the project’'s EUI target?
a. [PROBE FOR]:
i.  Respondent/Respondent company/Internal guidance
ii. Design team representatives (e.g. architect, engineer)
iii. Program staff from [PA 1] and/ or [PA 2]
iv.  Mass Save Technical assistance vendor
v.  Atechnical assistance vendor that you selected / hired

b. [IF NOT THE RESPONDENT OR THEIR COMPANY] On a scale of 0 to 10, with O
being no influence and 10 being a great deal of influence, how much influence did
the [MOST RESPONSIBLE ENTITY] have on your company's decision to pursue the
current level of energy performance?

9) On a scale of 0 to 10, with 0 being ‘no influence’ and 10 being a ‘great deal of influence’,
how much influence did the total incentives available from [PA 1] (and if applicable) [PA 2]
have on your decision to pursue the current level of energy performance?

10) On a scale of 0 to 10, with 0 being ‘no influence’ and 10 being a ‘great deal of influence’,
how much influence did the technical assistance available from [PA 1] (and if applicable)
[PA 2] through [TA VENDORY], including the energy modeling and design charrettes, have
on your decision to pursue the current level of energy performance
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[READ] I'm going to name different types of program support that program administrators
typically offer. Please let me know if you experienced this type of support, and, if so whether the
support influenced this project directly and/or your energy-related decisions more generally.

Type of Support Respondent Influenced Energy- Influences Energy
Experienced Support Related Decisions on Related Decisions

this Project Generally

Educational Webinar /
Workshop / Program
Materials

Communications with
PA Representative
(email, conversation,
etc.)

PA Representative
Testimony / Letters of
Support to Organization
or Government Decision
Makers

Other [specify]

[IF NO DIRECT INFLUENCE ON THIS PROJECT, SKIP TO INTRO TO Q14]

11) [IF MORE THAN ONE ‘YES’ TO INFLUENCE ON THIS PROJECT] Which of these types of
support had the most influence on the project?

12) On a scale of 0 to 10, with 0 being ‘no influence’ and 10 being a ‘great deal of influence’,
how much influence did [INSERT Q11 MOST INFLUENTIAL] have on your decision to
pursue the current level of energy performance?

13) [ASK IF NOT COVERED ABOVE] On a scale of 0 to 10, with 0 being ‘no influence’ and 10
being a ‘great deal of influence’, how much influence did the project design team have on
your decision to pursue the current level of energy performance? This includes your
architect, MEP engineer, and any outside energy consultants you hired in addition the
program’s technical assistance.

NVIR o0

DNV



D.P.U. 24-140 - D.P.U. 24-149
NON-RESIDENTIAL NEW CONSTRUCTION PATHS 1 AND 2 ANB? PG SiFrERiNG NET-TO-

GROSS W&HWH@%%&;’%%PNTG)

ctober
Page 63 of 82
Now | would like you to think about what you would have done if this same program assistance
had not been available.

14) Would your business have implemented this project as currently designed, with the same
energy performance (EUI), if the program assistance were not available? [IF NO, SKIP TO
Q15 OR Q16, BASED ON Q5 TIMING RESPONSE]

a. [IF YES] To confirm, you are saying that to your knowledge the project would have
been designed to achieve the exact same level of energy performance even if the
technical assistance, incentives, or other forms of program assistance from the
Sponsors of Mass Save were not involved? In other words, the EUI target of [EUI
TARGET] would be unchanged? [IF NO, SKIP TO Q15 OR Q16, BASED ON Q5
TIMING RESPONSE]

b. [IF YES] Which of the following scenarios is most accurate in describing the EUI
target-setting process with the Mass Save program:

i.  We determined this EUI target before engaging with the program through
energy modeling done outside of the Mass Save program, or:

i.  We had settled on this building design, and engagement with the program
technical assistance vendor confirmed the design met program
requirements and helped generate an EUI target

[SKIP TO Q17 IF INCONSISTENT OR SPILLOVER, AS APPROPRIATE].

[[F THERE WERE NO EUI TARGETS SET OUTSIDE OF MASS SAVE (Q14b.ii), SKIP TO
Q16]

[IF Q14 = NOJ I'd like to talk about how the project might have turned out differently had you not
engaged with the program.

15. [IF THE PROJECT HAD AN EUI TARGET BEFORE PARTICIPATION] How do you think
the EUI target would have evolved? Would it have improved, but not to the level it is now
with the Mass Save requirements? Would it have decreased from your original target?

a. [IF EUI WOULD HAVE EVOLVED] What EUI target would the project have had in
the absence of the program?

b. [IF EUI WOULD HAVE DECREASED] Did PA assistance allow you to keep your EUI
target rather than reducing it for cost or other reasons?

16) You indicated that the project would have looked different without the influence of the
program and [PA1] (and if applicable) [PA 2]. We'd like to know more about changes at the
system level. Do you think you can confidently answer some questions about how building
systems like heating, cooling, and ventilation would be different had you not participated in
the program?

[IF YES: MOVE TO SYSTEM LEVEL COUNTERACTUALS]
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[IF NO] That's ok, we will also be talking to a member of the design team on this project and
will get this data from them. Do you have any recommendations on who from the design
team would be the best person to speak with?

[SKIP TO SPILLOVER]

C.2.3.1 Free-ridership Consistency Check
[FOR 100% FREE RIDERSHIP]

17)[ASK IF THEY INDICATED PROGRAM DID NOT IMPACT THE FINAL ENERGY
PERFORMANCE OF THE DESIGN (Q14a = “YES” AND THAT ANY PROGRAM SUPPORT
WAS INFLUENTIAL (=7 ON 1-10 SCALE IN Q9, Q10, AND/OR Q12)] You said that you
would have executed the project as designed without assistance from the program, but you
also said that some form of program support was influential on the final energy performance
of the design. Which of these is more accurate?

[I[F THEY WOULD HAVE EXECUTED THE SAME PROJECT WITHOUT THE
PROGRAM, SKIP TO SPILLOVER]

[IF IT IS MORE ACCURATE THAT PROGRAM WAS INFLUENTIAL, ASK THE
FOLLOWING:]

a. [IF MORE THAN ONE Q9, Q10, AND Q12 = 7] Which of the types of support
[READ AS NEEDED — INCENTIVES, TECHNICAL ASSISTANCE, OR OTHER
SUPPORT] was the most influential?

b. [IF PROGRAM BEING INFLUENTIAL IS MORE ACCURATE]: Now that you've
confirmed the program was influential in the [current/final] design of this project,
do you think you’d be able to discuss some specifics of how systems such as the
heating and cooling systems or the lighting might have changed if not for the
assistance of the program?

i. No [MOVE TO SPILLOVER]

ii. Yes[ASK SYSTEM-LEVEL COUNTERFACTUAL QUESTIONS]

C.2.3.2 System-Level Counterfactuals

[ASK IF THEY INDICATE THE PROJECT WOULD BE DESIGNED DIFFERENTLY WITHOUT
PROGRAM ASSISTANCE OR ARE INCONSISTENT IN THE FREE-RIDERSHIP CHECK]

[Note to reviewers: before the interview, analysts will review program files (specifically the TA
reports) for the specific measures and systems that were part of the program-sponsored
savings analysis to help guide the data collection below and look for inconsistency in recall. If
there is no final TA report, they will note that data are preliminary.]

You mentioned earlier that the project would have turned out differently had you not worked with
[PA1] [and if applicable PA2] and the technical assistance offered by the program. We’d like to
know more about how things changed. To simplify this process, we are asking questions in
general terms, but we recognize these systems are complex and encourage you to provide
more detail as you prefer. Please use the latest version of the project design as a reference
point when discussing your best guess on how the project might be different if had not
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participated in the New Construction and Major Renovations program with [PA1] [and if
applicable PA2].

In our questions we use the terms ‘standard practices’ and ‘code minimum’ together. These
terms are meant to reflect the minimum efficiency practices one would expect to see in the
market where there are no goals beyond meeting local codes using common equipment and
strategies in the Massachusetts market.

18) Had you not participated in the new construction program through [PA1] [and if applicable
PAZ2], would the project have used the same high efficiency heating and cooling systems?
[IF NEEDED: please focus on core heating and cooling systems to the extent possible, we’ll
talk about ventilation and heat recovery later].

b. [IF NOJ] Which of the following options best describes system performance
without program assistance:

i.  The systems would have met code minimum or industry standard efficiencies.

ii.  The systems would be better than standard efficiency but less efficient than what
is currently in the design.

19) Had you not participated in the new construction program through [PA1] [and if applicable
PA2], would the project have used the same type of HVAC system controls?

c. [IF NO] Which of the following options best describes system performance
without program assistance:

ii.  The systems would have met code minimum or industry standard efficiencies.

iv.  The systems would be better than standard efficiency but less efficient than what
is currently in the design.

20) Had you not participated in the new construction program through [PA1] [and if applicable
PAZ2], would the project have used the same efficient ventilation strategies?

d. [IF NO] Which of the following options best describes system performance
without program assistance:

v.  The systems would have met code minimum or industry standard efficiencies.

vi.  The systems would be better than standard efficiency but less efficient than what
is currently in the design.

21) Had you not participated in the new construction program [PA1] [and if applicable PA2],
would the project have used the same level of insulation in the building shell, including walls
and ceilings?

a. [IF NO] Which of the following options best describes the insulation
characteristics without program assistance:

i.  The project would be insulated to code minimum or industry standard efficiencies
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ii.  The project would be insulated beyond standard efficiency but less than what is
currently in the design.

22) Had you not participated in the new construction program through [PA1] [and if applicable
PAZ2], would the project have used the same efficiency glazing on the project, including
windows and curtainwalls [IF NEEDED: this covers U-factors, SHGC, and shading
strategies]?

e. [IF NO] Which of the following options best describes system performance
without program assistance:

vii.  The systems would have met code minimum or industry standard efficiencies.

viii.  The systems would be better than standard efficiency but less efficient than what
is currently in the design.

23) Had you not participated in the new construction program through [PA1] [and if applicable
PAZ2], would the project have the same window to wall ratio [glazing percentages?] and
glazing orientation as the current design?

a. [IF NO] Would glazing percentages and orientation be less optimized to manage
solar heat gain? How would you describe the impact of this change?

24) Had you not participated in the new construction program through [PA1] [and if applicable
PAZ2], would the project have used the same efficiency lighting, including interior and exterior
Lighting Power Density?

f. [IF NO] Which of the following options best describes system performance
without program assistance:

ix.  The systems would have met code minimum or industry standard efficiencies.

X.  The systems would be better than standard efficiency but less efficient than what
is currently in the design.

25) Had you not participated in the new construction program through [PA1] [and if applicable
PAZ2], would the project have used the same lighting controls strategy?

g. [IF NO] Which of the following options best describes system performance
without program assistance:

xi.  The systems would have met code minimum or industry standard efficiencies.

xii. ~ The systems would be better than standard efficiency but less efficient than what
is currently in the design.

26) Had you not participated in the new construction program through [PA1] [and if applicable
PAZ2], would the project have used the same efficiency domestic hot water equipment?

h. [IF NOJ] Which of the following options best describes system performance
without program assistance:
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xiii. ~ The systems would have met code minimum or industry standard efficiencies.

xiv.  The systems would be better than standard efficiency but less efficient than what
is currently in the design.

27) Are there any other building design components that you would say were impacted by your
work with the program and the technical assistance they provided? What were they, and
how impactful would you say the program influence was [EXAMPLES TO PROBE FOR:
PUMPS, LOW-FLOW DHW FIXTURES]?

C.2.4 Spillover

28) Since enrolling [PROJECT NAME] in the program, has your organization started design or
construction on additional projects in Massachusetts that are not currently enrolled in the
program? [IF NO, SKIP TO Q33]

a) [IF YES] Do you plan to enroll this recent project in the Mass Save program? [IF
YES, SKIP TO Q33]

b) What is the approximate square footage of this more recent project?

c) Was this more recent project designed to be at least or an even higher
efficiency level as the [PROJECT NAME] project? [IF YES, SKIP TO Q29]

d) [IF Q28C = NO] Was this equipment more energy efficient than standard
efficiency or code equipment?

[IF NO TO Q28a AND NO TO Q28c or Q28d, SKIP TO Q33]

29) Did a recommendation by the contractor, engineer, or designer who you worked with under
the program influence your decision to pursue enhanced energy performance in the more
recent project?

30) Did your experience with the [PROJECT NAME] project and the program participation
process influence your decision to pursue enhanced energy performance in the more recent
project?

31) On a scale of 0 to 10, where 0 is “no influence at all” and 10 is “a great deal of influence,”
how much influence did your participation in the program through the [PROJECT NAME]
project have on your decision to implement enhanced energy saving strategies in the more
recent project without an incentive?

32) Why don'’t you plan to enroll this project through a Mass Save program?

C.2.5 Past Program Participation
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33) Now I'd like you to think back to the [PROJECT NAME] project. Had your business
participated in an energy-efficiency program offered by any Massachusetts service provider
or Mass Save before you enrolled the [PROJECT NAME] project in the program? [IF YES,
CONTINUE; OTHERWISE, END INTERVIEW]

34) On a scale of 0 to 10, with 0 being 'not at all important’ and 10 being 'very important’, how
important was your previous experience with a Mass Save program when making the
decision to move forward with the current design for the [PROJECT NAME] project under
[PROGRAM PATH] of the Mass Save program [PROBE FOR SPECIFIC MEASURES,
SYSTEMS, AND COMPONENTS THAT WERE IMPACTED].

35) I'm going to read you several statements. For each statement, please tell me whether you
agree or disagree that this statement applies to your business. There are no right or wrong
answers; we just want your honest opinion. [REPEAT IF NECESSARY]

Our previous experience implementing energy-efficient projects through a Sponsor of Mass
Save or the Mass Save program ...

Has made our firm more likely to consider energy-efficient equipment or pursue lower
EUI projects

Has made our firm more likely to install energy-efficient equipment or pursue lower EUI
projects

Has given us more confidence in the financial benefits of energy-efficient equipment or
lower EUI projects

Has given us more confidence in the nonfinancial benefits of energy-efficient equipment or
lower EUI projects

C.2.6 Closing
We’'d like to close by asking a couple hypothetical questions to inform our research.

37) If the Mass Save incentives for new buildings went away,
a. What impact would this have on how many of your projects electrify space
heating equipment? [PROBE FOR COMMUNITIES WITHOUT FOSSIL FUEL
BANS]
b. What impact would this have on the typical EUI of your projects?
c. [IF 36AAND/OR 36B CONFIRM IMPACT] What building practices or equipment
choices would be affected?

38) [IF Q36 RESPONSE INDICATES LOW/NO IMPACT FROM LOSS OF INCENTIVES] If the
Mass Save incentives for new buildings went away, would projects like the one we're
discussing today

a. Absorb the added cost of efficiency and equipment upgrades

b. Pursue additional funding from other sources, or

c. Adjust non-energy design components to increase efficiency within project
budgets

d. [PROBE for differences in communities with and without requirements to avoid
fossil fuels]
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Thanks again for taking the time to speak with us today. Are there any other thoughts or
observations about working the program that you’d like to mention before we end?

[ASK FOR AND RECORD THEIR PREFERRED EMAIL ADDRESS FOR GIFT CARD]
C.3 DEsSIGN TEAM INTERVIEW GUIDE

C.3.1 Project Details
Table to be populated for each interview.

NAME
RESPONDENT TYPE
COMPANY NAME
PHONE

EMAIL

PROJECT NAME
BUILDING TYPE

BUILDING SIZE

PROGRAM
PATHWAY

ELECTRIC PA

GAS PA

MEASURE 1/ EUI
TARGET

EUI TARGET NOTES
HEAT PUMP
EQUIPMENT
FOSSIL FUEL
EQUIPMENT

PROJECT NOTES

C.3.2 Introduction

[Note to reviewers: the following represents an example introduction that an interviewer
might use. Interviewers will not follow a set script and will not be expected to follow this
introduction, or the interview guide itself verbatim. Interviewers will adjust the script
subject to time constraints and the responses of the interviewee.]

Thank you for speaking with us today regarding your work at [COMPANY NAME]. Today, we
are hoping to ask you about your experience with the [PROJECT NAME] project and
participation in the Mass Save New Construction and Major Renovation Program through [PA 1]
and [IF APPLICABLE: PA 2]. We'd like to know more about the decision-making processes
behind the design and equipment choices that impact the energy usage of the project.

This interview will take approximately 60 minutes to complete, and we will send you a $300
electronic gift card to thank you for your time and feedback. We will confirm your email address
during our conversation we will send you an email with a link to claim your gift card within a few
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days of your interview. Your responses will remain confidential and will only be used for
research purposes and will be reported in aggregate — we will not use your name or your
company’s hame in any public materials or provide them to the Mass Save sponsors. | would
like to record our conversation so that | can focus on our discussion rather than worry about
trying to write everything down in my notes as we go. Do | have your permission to record our
call? Do you have any questions before we begin?

1) We know these projects can be complex, and many factors can influence the outcome of the
design from an energy performance standpoint. We are here to learn more about how
participating in the Mass Save program may have impacted the energy performance of the
project. To do that accurately we will need to learn more about all the factors and parties
that impacted the final design. We’ll ask you more later about specific influences and how
they contributed to the current design, but we wanted to get you thinking holistically about
the project and how you got to where things are today.

a. To begin, I'd like to confirm a few key details for the [PROJECT NAME] project.
Project documents indicate you represented [COMPANY NAME], which served as
the [RESPONDENT TYPE] on the project. The customer for this study was
[CUSTOMER NAME]. This project participated in the Mass Save New Construction
and Major Renovations Program path [PROGRAM PATH], with [PA 1] as the electric
program administrator and [IF APPLICABLE: PA 2] as the gas program
administrator. [TA VENDOR] is the technical assistance vendor for the project as
part of program participation. Our records indicate this was a [BUILDING TYPE]
consisting of approximately [SQUARE FOOTAGE] [IF NECESSARY: excluding
parking garage spaces]. Does this all sound correct to you?

b. [IF NOJ Could you provide updates for any out-of-date information?

C.3.3 Non-Program Design and Equipment Influences:

2) Were there any municipal regulations or mandates that set requirements on the energy
performance of this project beyond the Massachusetts base energy code? [IF YES] Could
you speak to the extent these requirements impacted the design concept, if at all? [PROBE
FOR ADDITIONAL REQUIREMENTS IF PROJECT IS IN BOSTON OR CAMBRIDGE,
PROBE ON IMPACT OF STRETCH CODE]

3) Did the customer communicate any guidelines or requirements on their end that impacted
energy performance or sustainability targets? How did this impact the early design concept
[PROBE ON FORMAL REQUIREMENTS VERSUS INFORMAL GOALS OR MARKETING
APPROACHES]?

C.3.4 Free-Ridership
I'd like to confirm some details about the timeline of this project and the EUI target.

4) Mass Save project files indicate that the latest EUI target discussed for the project was [EUI
Target]. Is this the current EUI target? [IF DIFFERENT] What is the current EUI target?

a. [IF NOT COVERED ALREADY] Were there any previous EUI targets? If so, how
do they compare to the current target?

DAV

DNV 68



D.P.U. 24-140 - D.P.U. 24-149
NON-RESIDENTIAL NEW CONSTRUCTION PATHS 1 AND 2 ANB? PG SiFrERiNG NET-TO-

GROSS W&kﬁ’ﬁfﬂg%ggwémme)

ctober
Page 71 of 82

Timing series: Ask the three guestions in the table and confirm the design phase for each
milestone.

What is the current What was the timing  When was first EUI

project status? of program target set?
engagement?

Schematic Design
Design Development
Construction Documents
Bidding Phase

Active Construction
Post-occupancy

5) Can you tell me a little bit more about how you came to work with the Program through
[PA1] and/or [PA2], and which parties involved with the project were influential in that
process?

6) [IF NOT ADDRESSED EARLIER. NOTE THE SPECIFICS ARE IMPORTANT] Please think
back to the earlier design phases of the project. To your knowledge, what factors motivated
the customer to consider pursuing the level of energy performance currently being modeled
for the project?

a. [PROBE FORJ:
i. Influence of the design team
ii. Program incentives
iii. Program technical assistance energy model and charrette
iv. Design team energy model
v. Program education and advocacy, such as webinars, workshops, or
presentations aimed at state and local government.
vi. Customer’s internal company sustainability goals or performance targets
vii. [IF APPLICABLE] Municipal mandates on building energy use

7) Who was MOST responsible for actually recommending or specifying the level of building
performance that is reflected in the Mass Save EUI target?

a. PROBE FOR:
i. Design team representatives
ii. Program staff from [PA 1] and/ or [PA2]
iii. Mass Save Technical assistance vendor
iv. Customer

b. [IF NOT THE RESPONDENT OR THEIR COMPANY] On a scale of 0 to 10, with
0 being no influence and 10 being a great deal of influence, how much influence
did the [MOST RESPONSIBLE ENTITY] have on the customer's decision to
pursue the current level of energy performance?
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8) On a scale of 0 to 10, with 0 being ‘no influence’ and 10 being a ‘great deal of influence’, to
you knowledge how much influence did the incentive totals available from [PA 1] (and if
applicable) [PA 2] have on the decision to pursue the current level of energy performance?

9) On ascale of 0 to 10, with 0 being ‘no influence’ and 10 being a ‘great deal of influence’, to
you knowledge how much influence did the technical assistance, including the energy
modeling and design charrettes, available from [PA 1] (and if applicable) [PA 2] through [TA
VENDORY] have on the decision to pursue the current level of energy performance

[READ] I'm going to name different types of program support that program administrators
typically offer. Again, based on your knowledge of the project, please let me know if you
experienced this type of support, and, if so whether the support influenced this project directly
and/or your energy-related decisions more generally.

Type of Support Respondent Influenced Energy- Influences Energy

Experienced Support Related Decisions on Related Decisions
this Project Generally

Educational Webinar /
Workshop / Program
Materials
Communications with
PA Representative
(email, conversation,
etc.)

PA Representative
Testimony / Letters of
Support to Organization
or Government Decision
Makers

10) Of those that influenced you, which had the most influence on the project?

11) On a scale of 0 to 10, with 0 being ‘no influence’ and 10 being a ‘great deal of influence’, to
your knowledge how much influence did [INSERT MOST INFLUENTIAL FROM TABLE
ABOVE] have on your decision to pursue the current level of energy performance?

12) On a scale of 0 to 10, with 0 being ‘no influence’ and 10 being a ‘great deal of influence’, to
your knowledge how much influence did the project design team have on the decision to
pursue the current level of energy performance? This includes [SUB “YOUR COMPANY”
WHERE RELEVANT HERE] the architect, MEP engineer, and any outside energy
consultants you hired in addition the program’s technical assistance.

Now | would like you to think about what would have been done if this same program assistance
had not been available.

13) Would the customer have implemented this project as currently designed, with the same
energy performance, if the program assistance was not available?
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a. [IF YES] To confirm, you are saying the project would very likely have been
designed to achieve the same level of energy performance even if the Mass
Save program was not involved? In other words, the EUI target would be
unchanged? [IF NO, SKIP TO Q14 OR Q16, BASED ON Q4 TIMING
RESPONSE ]

b. [IF YES] Which of the following scenarios is most accurate in describing the EUI
target-setting process with the Mass Save program:

i. We determined this EUI target before engaging with the program through
energy modeling done outside of the Mass Save program,

ii. We had settled on this building design, and engagement with the program
technical assistance vendor confirmed the design met program
requirements and helped generate an EUI target.

[SKIP TO Q15 IF INCONSISTENT OR SPILLOVER, AS APPROPRIATE].

[IF THERE WERE NO EUI TARGETS SET OUTSIDE OF THE MASS SAVE TARGET
(Q13b.ii), MOVE TO Q16]

14)[IF THE PROJECT HAD AN EUI TARGET BEFORE PARTICIPATION] How do you think the
EUI target would have evolved? Would it have improved, but not to the level it is now with
the Mass Save requirements? Would it have decreased from your original target?
a. [IF EUI WOULD HAVE EVOLVED] What EUI target would the project have had
in the absence of the program?

b. [IF EUI WOULD HAVE DECREASED] Did PA assistance allow you to keep the
EUI target rather than reducing it for cost or other reasons?

[MOVE TO SYSTEM-LEVEL COUNTERFACTUALS]

C.3.4.1 Free-ridership Consistency Check
[FOR 100% FREE RIDERSHIP]

15) [ASK IF THEY INDICATED PROGRAM DID NOT IMPACT THE FINAL ENERGY
PERFORMANCE OF THE DESIGN (Q13 = “YES” AND THAT ANY PROGRAM SUPPORT
WAS INFLUENTIAL (>7 ON 1-10 SCALE IN Q8, Q9, AND/OR Q11)] You said that you
would have executed the project as designed without assistance from the program, but you
also said that some form of program support was influential on the final energy performance
of the design. Which of these is more accurate?

a. [IF MORE THAN ONE Q8, Q9, AND Q11 > 7] Which of the types of support
[READ AS NEEDED — INCENTIVES, TECHNICAL ASSISTANCE, OR OTHER
SUPPORT] was the most influential?

b. [IF PROGRAM BEING INFLUENTIAL IS MORE ACCURATE]: Now that you've
confirmed the program was influential in the [current/final] design of this project,
do you think you’d be able to discuss some specifics of how systems such as the
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heating and cooling systems or the lighting might have changed if not for the
assistance of the program?
i. No [MOVE TO SPILLOVER]

ii. Yes[ASK SYSTEM-LEVEL COUNTERFACTUAL QUESTIONS]

C.3.4.2 System-Level Counterfactuals

16) Now that you've indicated that the program had an influence on the energy efficiency of this
project, we'd like to ask about some specific building systems and how they might be
different had this project not participated in the program. Can you provide feedback on how
specific systems such as HVAC and ventilation were impacted by the program, including
incentives and technical assistance? [IF YES: CONTINUE TO SYSTEM-LEVEL
COUNTERFACTUAL QUESTIONS. IF NO, MOVE TO SPILLOVER]

[ASK IF THEY INDICATE THE PROJECT WOULD BE DESIGNED DIFFERENTLY WITHOUT
PROGRAM ASSISTANCE OR ARE INCONSISTENT IN THE FREE-RIDERSHIP CHECK]

[Note to reviewers: before the interview, analysts will review program files (specifically the TA
reports) for the specific measures and systems that were part of the program-sponsored
savings analysis to help guide the data collection below and look for inconsistency in recall. If
there is no final TA report, they will note that data are preliminary.]

You mentioned earlier that the project would have turned out differently had you not worked with
[PA1] [and if applicable PA2] and the technical assistance offered by the program. We’d like to
know more about how things changed. To simplify this process, we are asking questions in
general terms, but we recognize these systems are complex and encourage you to provide
more detail as you prefer. Please use the latest version of the project design as a reference
point when discussing your best guess on how the project might be different if had not
participated in the New Construction and Major Renovations program with[PA1] [and if
applicable PA2]

In our questions we use the terms ‘standard practices’ and ‘code minimum’ together. These
terms are meant to reflect the minimum efficiency practices one would expect to see in the
market where there are no goals beyond meeting local codes using common equipment and
strategies in the Massachusetts market.

17) Had you not participated in the new construction program through [PA1] [and if applicable
PAZ2], would the project have used the same high efficiency heating and cooling systems?
[IF NEEDED: please focus on core heating and cooling systems to the extent possible, we’ll
talk about ventilation and heat recovery later].

i. [IF NOJ] Which of the following options best describes system performance
without program assistance:

xv.  The systems would have met code minimum or industry standard efficiencies.

xvi.  The systems would be better than standard efficiency but less efficient than what
is currently in the design.

18) Had you not participated in the new construction program through [PA1] [and if applicable
PAZ2], would the project have used the same type of HVAC system controls?

DAV

DNV 72



D.P.U. 24-140 - D.P.U. 24-149
NON-RESIDENTIAL NEW CONSTRUCTION PATHS 1 AND 2 ANB? PG SiFrERiNG NET-TO-

GROSS W&HWRQ%)%?&E;%;HPNTG)

ctober
Page 75 of 82

j-[IF NOJ] Which of the following options best describes system performance
without program assistance:

xvii. ~ The systems would have met code minimum or industry standard efficiencies.

xviii.  The systems would be better than standard efficiency but less efficient than what
is currently in the design.

19) Had you not participated in the new construction program through [PA1] [and if applicable
PA2], would the project have used the same efficient ventilation strategies?

k. [IF NOJ] Which of the following options best describes system performance
without program assistance:

Xix.  The systems would have met code minimum or industry standard efficiencies.

xx.  The systems would be better than standard efficiency but less efficient than what
is currently in the design.

20) Had you not participated in the new construction program [PA1] [and if applicable PA2],
would the project have used the same level of insulation in the building shell, including walls
and ceilings?

b. [IF NOJ] Which of the following options best describes the insulation
characteristics without program assistance:

ii.  The project would be insulated to code minimum or industry standard efficiencies

iv.  The project would be insulated beyond standard efficiency but less than what is
currently in the design.

21) Had you not participated in the new construction program through [PA1] [and if applicable
PAZ2], would the project have used the same efficiency glazing on the project, including
windows and curtainwalls [IF NEEDED: this covers U-factors, SHGC, and shading
strategies]?

[.  [IF NOJ] Which of the following options best describes system performance
without program assistance:

xxi.  The systems would have met code minimum or industry standard efficiencies.

xxii.  The systems would be better than standard efficiency but less efficient than what
is currently in the design.

22) Had you not participated in the new construction program through [PA1] [and if applicable
PAZ2], would the project have the same window to wall ratio [glazing percentages?] and
glazing orientation as the current design?

b. [IF NOJ] Would glazing percentages and orientation be less optimized to manage
solar heat gain? How would you describe the impact of this change?
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23) Had you not participated in the new construction program through [PA1] [and if applicable
PA2], would the project have used the same efficiency lighting, including interior and exterior
Lighting Power Density?

m. [IF NOJ] Which of the following options best describes system performance
without program assistance:

xxiii. ~ The systems would have met code minimum or industry standard efficiencies.

xxiv.  The systems would be better than standard efficiency but less efficient than what
is currently in the design.

24) Had you not participated in the new construction program through [PA1] [and if applicable
PAZ2], would the project have used the same lighting controls strategy?

n. [IF NO] Which of the following options best describes system performance
without program assistance:

xxv.  The systems would have met code minimum or industry standard efficiencies.

xxvi.  The systems would be better than standard efficiency but less efficient than what
is currently in the design.

25) Had you not participated in the new construction program through [PA1] [and if applicable
PAZ2], would the project have used the same efficiency domestic hot water equipment?

0. [IF NO] Which of the following options best describes system performance
without program assistance:

xxvii.  The systems would have met code minimum or industry standard efficiencies.

xxviii.  The systems would be better than standard efficiency but less efficient than what
is currently in the design.

26) Are there any other building design components that you would say were impacted by your
work with the program and the technical assistance they provided? What were they, and
how impactful would you say the program influence was [EXAMPLES TO PROBE FOR:
PUMPS, LOW-FLOW DHW FIXTURES]?

C.3.5 Spillover

27) Since starting the [PROJECT NAME] project, have you begun any additional projects
pursuing similar or even higher performance levels [IF NECESSARY: Path 1 aims for an EUI
of 25 or below and a plan to achieve ZNE or ZNE-readiness while Path 2 requires a building
create at least 10% energy savings over a baseline building as measured in EUL]? [IF NO,
SKIP TO PAST PARTICIPATION]

28) [IF Q27= YES] Please think about these other high-performance non-residential new
construction projects. What percentage of these projects are being executed without the
customer receiving assistance from Mass Save? [IF NONE, SKIP TO PAST
PARTICIPATION]
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a. What are the main reasons your firm or the customer(s) decided not to pursue
incentives through Mass Save?

29) I'm going to read you three statements. For each statement, please tell me whether you
agree or disagree that this statement applies to your company. There are no right or wrong
answers; we just want your honest opinion.

a. Our experience working with the program on the [PROJECT NAME] project has
convinced us that design approaches to lower project EUI are cost effective or
beneficial even without a program incentive.

b. We are better able to identify opportunities to improve energy efficiency by using
high efficiency design practices because of what we learned through working on
the [PROJECT NAME] project.

c. We are more likely to discuss energy-efficient options with all of our customers
when developing project plans and designs because of what we learned through
working on the [PROJECT NAME] project.

30) Please describe what impact, if any, the [PROGRAM PATH] offerings had on your decision
to design a more efficient project outside of the Mass Save programs and offerings.

C.3.6 Past Program Participation

31) Now I'd like you to think back to the [PROJECT NAME] project. Had your business
participated in an energy-efficiency program offered by any Massachusetts service provider
or Mass Save before you enrolled the [PROJECT NAME] project in the program? [IF YES,
CONTINUE; OTHERWISE, END INTERVIEW]

32) On a scale of 0 to 10, with 0 being 'not at all important’ and 10 being 'very important’, how
important was your previous experience with a Mass Save program when making the
decision to move forward with the current design for the [PROJECT NAME] project under
[PROGRAM PATH] of the Mass Save program [PROBE FOR SPECIFIC MEASURES,
SYSTEMS, AND COMPONENTS THAT WERE IMPACTED].

33) I'm going to read you several statements. For each statement, please tell me whether you
agree or disagree that this statement applies to your business. There are no right or wrong
answers; we just want your honest opinion. [REPEAT IF NECESSARY]

Our previous experience implementing energy-efficient projects through a Massachusetts
service provider or MASS Save program ...

Has made our firm more likely to encourage our clients to consider energy-efficient
equipment or pursue lower EUI projects

Has made our firm more likely to encourage our clients to install energy-efficient
equipment or pursue lower EUI projects

Has given us more confidence in the financial benefits of energy-efficient equipment or
lower EUI projects

Has given us more confidence in the nonfinancial benefits of energy-efficient equipment
or lower EUI projects
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C.3.7 Closing
We'd like to close by asking a couple hypothetical questions to inform our research.

39) If the Mass Save incentives for new buildings went away,
a. What impact would this have on how many of your projects electrify space
heating equipment? [PROBE FOR COMMUNITIES WITHOUT FOSSIL FUEL
BANS]
b. What impact would this have on the typical EUI of your projects?
c. [IF 38AAND/OR 38B CONFIRM IMPACT] What building practices or equipment
choices would be affected?

40) [IF Q38 RESPONSE INDICATES LOW/NO IMPACT FROM LOSS OF INCENTIVES] If the
Mass Save incentives for new buildings went away, would projects like the one we're
discussing today

a. Absorb the added cost of efficiency and equipment upgrades

b. Pursue additional funding from other sources, or

c. Adjust non-energy design components to increase efficiency within project
budgets

d. [PROBE for differences in communities with and without requirements to avoid
fossil fuels]

Thanks again for taking the time to speak with us today. Are there any other thoughts or

observations about working the program that you'd like to mention before we end?

[ASK FOR AND RECORD THEIR PREFERRED EMAIL ADDRESS FOR GIFT CARD]

C.4 PATH1 AND 2 NET-TO-GROSS SCORING ALGORITHM

The tables below document NMR’s suggested scoring and algorithm for estimating net-to-gross
(NTG) for Paths 1 and 2 of the non-residential new construction (NRNC) program. We have used
the Commercial and Industrial Self-Report NTG (C&l NTG) and the C&I Omnibus approaches to
guide development of this algorithm. However, the algorithm required modifications to fit the
nature of the Path 1 whole building energy use intensity (EUI) reduction approach.

Table 12: Participant Guide Scoring

Topic Question # Response Suggested Scoring
Type
What factored into program o
o Qualitative ) .
participation: Q6 Overall context; inform manual review
Background - — . .
What motivated building . situations
Categorical
energy performance: Q7
If 8a = Design Team (8a) and 8b =7 and
the Design Team concurs (7b =7 on DT
) a. Categorical | guide), Designh Team responses
Influential Party Q8a/b o
b. Scale supersede participant (customer)
responses unless both answer system-
level FR; system level then averaged.
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Question # Response Suggested Scoring
Type

Incentive: Q9 If Q14a = Yes and Q9/10 2 0.7 goes to
(0 to 10, zero = no Scale manual review of consistency checks
influence) If Q14a = No, becomes 1.0 — (Q9 /10)

If Q14a = Yes and Q10/10 = 0.7 goes to
TA: Q10 Scale manual review of consistency checks

If Q14a = No, becomes 1.0 — (Q10 /10)
Other program: Q11 Qualitative Background to feed into Q12

If Q14a = Yesand Q12/10 = 0.7 goes
Other program: Q12 Scale to manual review of consistency checks

If Q14a = No, becomes 1.0 — (Q12 /10)
Ask if 8a # Design Team; same rules

Program influence

on project energy DT: Q13 Scale
apply as above for 8b.

usage/EUI - -

Same project without

. Yes/No Ql4aYes=1.0;Ql4aNo=0

program assistance: Ql4a

How EUI set: Q14b Select Best Context

EUI evolution w/o program

Q15 Select Best Context

Manual review: Scoring depends on
context of the response. Indicate no
Consistency Checks: Q17 Qualitative influence = 1.0; remains inconsistent =
0.5; influence minimum of 1 —
[Q9,Q10,Q12] /10.

PATH 1 AND 2 FREE RIDERSHIP (P 1&2 FR)*
e Ql4a=Yes; All Q9, Q10, and Q12 =0; P1&2 FR=1.0
e Ql4a=Yes; All Q9, Q10, and Q12 >0<0.7 P1&2 FR = 1.0 — max(Q9, Q10, Q12)
e If asked Q17, P1&P2 FR = Q17
e Ql4a=No; P 1&2 Project-level FR = 1.0 - max(Q9,Q10,Q12)

* The evaluation team attempted to gather information on program influence at the system level.
Respondents did not feel that they could provide feedback at the level of detail to support development of
system-level influence scores. The series included Q16 and Q22 to Q27.

New Project Not Enrolled:

Yes/No No = 0.0; Yes, continue

Q28
Plan to enroll: Q28a Yes/No No = 0.0; Yes, continue

. . ) Post calculation weighting (have for
Project Size: Q28b Numeric . ) .

] participants so not asked in FR series)
Program influence ) . - - -

Design efficiency: Q28c Yes/No Determines question series

on spillover
Better than standard . . .
Determines question series, Yes = 0.5 *

efficiency, worse than as- Yes/No .
) ] SO score derived from Q29-Q31
built/as-designed: Q28d
Vendor Rec Inf: Q29 Yes/No No=0.0; Yes=0.5
Program Exp Inf: Q30 Yes/No No = 0.0; Yes, continue
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Question # Response Suggested Scoring

Type

Program Exp Inf Check:
Q31
SO =0if Q28 = No, Q28a = Yes; Otherwise SO = Lower of Q29, Q30, and Q31

Scale Q31/10
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Table 13: Design Team Guide Scoring

Topic Question # Response Suggested Scoring
Type
What factored into program Qualitative

participation: Q5 Overall context; inform manual review

Background What motivated building . situations
i Categorical
energy performance: Q6
If 7a = Design Team and 7b = 7 and the
customer concurs (8b = 7 on customer
Influential Party Q7alb a. Categorical guide), Design Team responses

b. Scale supersede participant (customer)
responses unless both answer system-
level FR; system level then averaged.

Incentive: Q8 If Q13a = Yes and Q8/10 2 0.7 goes to
(0 to 10, zero = no Scale manual review of consistency checks
influence) If Q13a = No, becomes 1.0 — (Q8 /10)

If Q13a = Yes and Q9/10 2 0.7 goes to
TA: Q9 Scale manual review of consistency checks

If Q13a = No, becomes 1.0 — (Q9 /10)
Other program: Q10 Qualitative Background to feed into Q11

If Q13a =Yes and Q11/10 = 0.7 goes
Other program: Q11 Scale to manual review of consistency checks

If Q13a = No, becomes 1.0 — (Q11 /10)
Ask if 7a # Design Team; same rules

Program influence

Sgar;ré);sﬁtl energy DT: Q12 | | Scale apply as above for 7b

Eﬁgiﬁ:ﬂiﬁ&ﬁﬂh&% 1aa | YesINo Q13a Yes = 1.0; Q13a No = 0

How EUI set: Q13b Select Best Context

EUI evolution w/o program Select Best Context

Q14
Manual review: Scoring depends on
context of the response. Indicate no

Consistency Checks: Q15 Qualitative influence = 1.0; remains inconsistent =
0.5; influence minimum of 1 —
[Q8,Q9,Q11] /10.

PATH 1 AND 2 FREE RIDERSHIP (P 1&2 FR)*
e Q13a=Yes; All Q8, Q9, and Q11 = 0; P1&2 FR = 1.0
e Q1l3a=VYes; All Q8, Q9, and Q11 >0 < 0.7 P1&2 FR = 1.0 - max(Q8, Q9, Q11)
e If asked Q15, P1&P2 FR = Q15
e Q13a=No; P 1&2 FR = 1.0 - max(Q8,Q9,Q11)

* The evaluation team attempted to gather information on program influence at the system level.
Respondents did not feel that they could provide feedback at the level of detail to support development of
system-level influence scores. The series included Q16 and Q26.

New Project: Q27 Yes/No No, SO =0.0; Yes, continue
Plan to enroll: Q28 Yes/No If none SO = 0.0. If > 0%, continue
Program influence Why not enroll: Q28a Qualitative Context

on spillover
Manner of Influence Q29a

toC

Agree to all 3, SO = 1.0; Agree to 2, SO

Agree/Disagree | ' 5. agree to < 2, SO = 0.0

TBD (will discuss recommendation with

Consistency Check: Q30 Qualitative working group).
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Question # Response Suggested Scoring

Type
NON-PARTICIPANT LIKE SPILLOVER (will not address unlike spillover due to time)
e Q27=00rQ28=0,SO=0
o Q28 >0%, Q29 scoring: Agree to all 3, SO =1.0; Agree to 2, SO =0.5; Agreeto <2, SO =0.0
e Possible Q30 adjustment based on context
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