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MEMORANDUM 

To: Massachusetts Program Administrators and Energy Efficiency Advisory Council 

Consultants 

From: NMR Group 

Date: September 14, 2026 

Re: MTI Framework Development Study (MA26X02-BB-MTIFRAMEP1) Preliminary Guidance 

Memo - FINAL 

Executive Summary 
This guidance document summarizes research undertaken to inform potential updates to 

Massachusetts’ existing approach for evaluating and accounting for market transformation 

initiative (MTI) impacts, including the potential use of long-term market adoption forecasting. This 

research had two primary objectives: 

➢ Document the core principles and methodological approaches used by leading MTI 

administrators to forecast, evaluate, and account for MTI impacts; and 

➢ Identify the Massachusetts-specific policy, regulatory, governance, and methodological 

considerations that would need to be addressed if this long-term market adoption 

forecasting approach is to be pursued in Massachusetts in the future.  

MTIs generate energy savings by accelerating the adoption of efficient technologies and practices 

beyond what would have happened absent the intervention. The goal is to create lasting market 

changes that continue to produce benefits long after the intervention begins. Because MTIs are 

intended to create durable market changes, a substantial share of their benefits may accrue 

beyond a single Three-Year Plan period. This memorandum examines whether and how 

Massachusetts’ existing impact accounting approach could be expanded to recognize those 

longer-term market effects.  

Under the current approach, Massachusetts’ MTIs, which include residential and non-residential 

new construction programs as well as initiatives promoting residential-sized heat pumps, are 

exempt from net savings impact accounting and report gross savings from participating projects 

as verified program impacts (i.e., they use a net-to-gross ratio of 1.0). This approach is relatively 

tractable within Massachusetts’ existing planning and regulatory structure and provides for 

straightforward accounting of near-term program impacts. However, it does not explicitly forecast 

and account for long-term market-level impacts that may result from MTIs.  

Other jurisdictions with established MTI impact accounting frameworks such as the Northwest 

Energy Efficiency Alliance (NEEA) and California Market Transformation Administrator (CalMTA) 

use long-term market adoption modeling to forecast and quantify these impacts over time. This 

document examines how those approaches compare with current Massachusetts practices and 

how elements of long-term market adoption modeling could be adapted to the Massachusetts 
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context. It also identifies the policy, governance, and methodological considerations associated 

with pursuing such an approach. By drawing on this approach, this memo provides information to 

help the PAs, Energy Efficiency Advisory Council (EEAC) consultants, policymakers, and other 

stakeholders assess whether a long-term market adoption forecasting approach would provide 

sufficient advantages to warrant proposing changes to MTI impact accounting in a future Three-

Year Plan filing.   

KEY COMPONENTS OF LONG-TERM MTI IMPACT ACCOUNTING  

The following sections outline the key steps in MTI impact accounting across the MTI lifecycle, 

based on a review of best practices used by leading MTI administrators, including the NEEA and 

CalMTA. For each step below, the discussion highlights practices already incorporated into MA 

MTI impact accounting and evaluation, as well as practices that could be added to the 

Commonwealth's approach.  

Phase I: MTI Concept Development. In this Phase, MTI administrators conduct preliminary 

market research and forecasting to score and prioritize potential concepts. Massachusetts’ 

current MTIs have already been identified, so these activities would apply to any future MTIs. 

Phase II: MTI Program Development. In this Phase MTI administrators implement the following 

developmental steps: 

1. Market Characterization and Theory-Based Evaluation. Established MTI practice 

includes market characterization, program theory and logic model (PTLM) development, 

and market progress indicator (MPI) development. Massachusetts already conducts these 

activities for its current MTIs for residential and non-residential new construction programs 

as well as initiatives promoting residential-sized heat pumps, providing much of the 

evaluation foundation needed to support a long-term impact accounting approach. 

2. Long-Term Market Adoption Forecasting. Established MTI frameworks develop 

baseline market adoption (BMA) and total market adoption (TMA) forecasts over 10–20-

year timelines, with the difference between the two providing the basis for estimating 

incremental market adoption associated with the MTI. They revisit these long-term 

forecasts as new information becomes available rather than treating them as fixed 

predictions. Massachusetts does not currently use long-term market adoption forecasting 

for MTI impact accounting or cost-effectiveness assessment, making this the most 

significant methodological addition that would be made under such an approach. 

3. Impact Estimation and Attribution. Incremental adoption is measured and translated 

into energy impacts using unit energy impact (UEI) estimates. In some cases, MTI 

administrators make attribution adjustments when incremental adoption measurements 

include adoption attributable to other interventions. If Massachusetts adopts long-term 

market forecasting, the PAs would also need to consider how the existing attribution policy 
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should interact with BMA and TMA assumptions when other programs, policies, or MTIs 

influence the same market.1  

Phase III: Market Deployment and Ongoing Evaluation. Once an MTI is deployed, ongoing 

evaluation includes measuring market progress using MPIs, assessing the PTLM and 

implementation strategies, assessing MTI causality, measuring TMA, and comparing observed 

adoption to initial forecasts. Evaluation findings are also used to determine whether BMA and 

TMA forecasts should be updated as new data become available or market and policy conditions 

change. Massachusetts already conducts market progress measurement, causality assessment, 

and PTLM review for its MTIs. The principal new element under a long-term market adoption 

forecasting approach would be using observed market adoption and other evaluation findings to 

assess and periodically update BMA and TMA forecasts.  

POTENTIAL NEXT STEPS 

If the PAs choose to pursue a long-term market adoption forecasting approach for MTI impact 

accounting, the PAs would develop that proposal with input from the EEAC, evaluators, 

policymakers, and other relevant stakeholders. The resulting proposal would then be subject to 

DPU review through the formal Three-Year Plan process. 

The considerations below identify key policy and methodological issues that would need to be 

addressed in developing such a proposal. Work on these issues could proceed concurrently, with 

evaluation research informing policy and planning discussions and those discussions, in turn, 

helping to define the methodological needs and assumptions that evaluation can address. 

Forward-Looking Policy Considerations  

If the PAs choose to pursue a long-term market adoption forecasting approach for MTI impact 

accounting, several policy considerations would need to be addressed in an impact accounting 

proposal to the DPU:  

➢ The PAs, in consultation with the EEAC and other relevant policy stakeholders, would 

need to determine how long-term MTI impacts expected to accrue beyond a three-year 

plan period would be incorporated into cost-effectiveness testing, planning, and program 

decision-making under a proposed approach. 

➢ The PAs, in consultation with the EEAC and other relevant policy stakeholders, would 

need to establish an accounting approach for recognizing MTI impacts over time, including 

the appropriate starting point for recognizing cumulative savings.   

➢ The proposed approach would need to establish expectations for addressing and 

communicating uncertainty in long-term market adoption forecasts, including transparent 

 

1 The 2025-2027 Three-Year Plan EM&V Policy Memo states that “EM&V study results should not reduce the 
attribution of savings to the Mass Save® programs when participating customers also leverage federal, state, and 
local initiatives and/or funding, or were motivated by complementary marketing or other awareness campaigns 
outside of Mass Save.” The memo can be found here: Appendix-P-2025-2027-Three-Year-Plan-EMV-Policy-
Memo.pdf 

https://ma-eeac.org/wp-content/uploads/Appendix-P-2025-2027-Three-Year-Plan-EMV-Policy-Memo.pdf
https://ma-eeac.org/wp-content/uploads/Appendix-P-2025-2027-Three-Year-Plan-EMV-Policy-Memo.pdf
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documentation of key assumptions and processes for determining when forecasts should 

be updated.  

➢ The proposed approach would need to address how Massachusetts’ existing attribution 

policy would interact with long-term market adoption forecasting, including the treatment 

of other programs, policies, and market influences reflected in BMA and TMA forecasts. 

Forward Looking EM&V Considerations 

Many components of established MTI impact accounting are already reflected in Massachusetts 

EM&V practices. The primary methodological addition would be the development, application, 

and ongoing evaluation of long-term market adoption forecasts. If the PAs choose to pursue this 

approach, key EM&V considerations include:   

➢ Defining appropriate market boundaries and methods for accounting for regional market 

influences when developing Massachusetts-specific market adoption forecasts. 

➢ Establishing criteria and processes for evaluating and updating BMA and TMA forecasts 

as new market, program, policy, and evaluation information becomes available. 

➢ Developing approaches for addressing uncertainty in long-term forecasts, including 

sensitivity analysis, transparent documentation of assumptions, and reporting of forecast 

revisions and their implications for MTI impact and cost-effectiveness estimates. 

➢ Determining how Massachusetts-specific market characteristics should be reflected in 

forecasting models, including the Commonwealth’s energy code environment and 

initiatives involving multiple technologies or adoption pathways. 

➢ Identifying appropriate methods for integrating market actor research, market sales data, 

and structured expert judgment into market adoption forecasts, and exploring 

opportunities to expand access to market-level data (e.g., manufacturer sales data) 

needed to support more robust forecasts. 

➢ Considering an exploratory application of the long-term MTI impact accounting approach 

to an existing Massachusetts MTI. Such a demonstration could test the feasibility of the 

methods using Massachusetts-specific data, illustrate the implications of key 

methodological choices, and provide information to support the PAs’ consideration of 

whether and how to incorporate long-term market adoption forecasting into a future Three-

Year Plan proposal.  

 



MA26X02-BB-MTIFRAMEP1 MTI FRAMEWORK STUDY PRELIMINARY GUIDANCE MEMO 

 

 

5 

Section 1 Introduction  
This guidance document summarizes research undertaken to inform potential updates to 

Massachusetts’ existing approach for evaluating and accounting for market transformation 

initiative (MTI) impacts, including the potential use of long-term market adoption forecasting. This 

research had two primary objectives: 

➢ Document the core principles and methodological approaches used by leading MTI 

administrators to forecast, evaluate, and account for MTI impacts; and 

➢ Identify the Massachusetts-specific policy, regulatory, governance, and methodological 

considerations that would need to be addressed if this long-term market adoption 

forecasting approach is to be pursued in Massachusetts in the future.  

The purpose of this document is to organize the current state of knowledge, identify how 

established MTI impact accounting practices from the Northwest Energy Efficiency Alliance 

(NEEA) and California Market Transformation Administrator (CalMTA) could be adapted within 

the Massachusetts context, and highlight the policy, governance, and methodological questions 

that would need to be addressed in a potential proposal to the DPU for updating MTI impact 

accounting procedure in Massachusetts. MTIs generate energy savings by accelerating the 

adoption of efficient technologies and practices beyond what would have happened absent the 

MTI. The goal is to create lasting market changes that continue to produce benefits long after the 

intervention begins. Because MTIs are intended to create durable market changes, a substantial 

share of their benefits may accrue beyond a single Three-Year Plan period. This memorandum 

examines whether and how Massachusetts’ existing impact accounting approach could be 

expanded to recognize those longer-term market effects.  

The MTI impact accounting procedures detailed in this document are designed to ensure that 

long-term (e.g., 10-20 years from initiative launch) market-level impacts are accounted for when 

approving program investments and measuring program impacts. Massachusetts currently has 

an impact accounting framework for MTIs that does not explicitly incorporate long-term forecasted 

market-level impacts. Currently, Massachusetts MTIs are exempt from net savings impact 

accounting and report gross savings from participating projects as verified program impacts. 

Procedures to estimate and incorporate long-term, market-level impacts are hallmarks of MTI 

impact accounting and cost effectiveness frameworks in other jurisdictions and are typically 

supported by long-term market adoption modeling using econometric methods. The document 

discusses these market adoption modeling methods in more detail below, along with other key 

steps in MTI impact accounting.   

This guidance document follows from three study tasks that characterized the key steps in MTI 

impact accounting and identified remaining methodological and policy considerations:  

Task 1: Literature review of MTI impact accounting frameworks, forecasting methods, and 

evaluation practices used by leading MTI administrators, including Northwest Energy Efficiency 

Alliance (NEEA), California Market Transformation Administrator (CalMTA), and ComEd. 

Task 2: Interviews with NEEA, CalMTA, and ComEd to supplement the literature review and 

capture practical implementation insights, and  
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Task 3: Synthesis of findings and assessment of the Massachusetts policy, regulatory, and 

methodological considerations associated with adopting an MTI impact accounting framework. 

The remainder of this guidance document is structured as follows: 

➢ Section 2: Massachusetts Context for MTI Impact Accounting. An overview of the 

Massachusetts program administration and policy context and how this context shapes 

the discussion around an alternate impact accounting approach for MTIs.  

➢ Section 3: Evaluation and Policy Guidance for MTI Impact Accounting Framework 

Development. This section follows the MTI lifecycle from planning through ongoing 

evaluation and model updates. For each major component of the process, it: 

o summarizes established practices used by leading MTI administrators  

o identifies how those practices compare with current Massachusetts evaluation 

activities  

o highlights Massachusetts-specific considerations  

o identifies the methodological and policy questions that remain to be addressed 

before a comprehensive framework can be implemented. 

➢ Section 4: Conclusions and Potential Next Steps. 

➢ Appendix A: MTI Case Studies. The appendix provides three illustrative case studies that 

demonstrate how leading MTI administrators have addressed key elements of impact 

accounting at different stages of the MTI lifecycle. Together, these examples provide 

practical context for the concepts discussed throughout the guidance while allowing the 

main body of the document to remain focused on guidance for developing a 

Massachusetts approach. The examples are:  

o CalMTA’s Room Heat Pump Market Forecasting and Cost Effectiveness Modeling 

Approach, 

o NEEA’s Commercial Deep Energy Retrofit Market Characterization and Market 

Baseline Assessment, and 

o NEEA’s Heat Pump Water Heater Baseline Research and Key Assumptions 

Review. 
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Section 2 Massachusetts Context for MTI Impact 

Accounting 
Massachusetts has historically administered energy efficiency programs under what is broadly 

defined as a Resource Acquisition (RA) framework. A resource acquisition framework views 

energy efficiency as a resource that can be acquired (purchased) through direct PA or utility action 

and thus treats energy efficiency similarly to other resources that might be purchased to meet the 

energy needs of a PA or utility. RA can be considered the “traditional” energy efficiency program 

design that typically works at the individual consumer level, rather than the market level. As a 

result, RA energy efficiency impacts are typically measured through the defined parameters of 

participation in a program. 

Like other jurisdictions that operate under an RA framework, Massachusetts plans and 

administers their energy efficiency portfolio over short-term planning cycles that include cost-

effectiveness testing requirements be satisfied within each planning cycle. In addition, energy 

efficiency programs are subject to net savings impact accounting whereby gross savings undergo 

a quantitative adjustment through the use of a net-to-gross (NTG) ratio that adjusts for savings 

that would have occurred without the program intervention (free-ridership) and any “spillover” 

effects of the program intervention on participants or (in some cases) non-participants.  

The 2025-2027 Three-Year Plan included an EM&V policy memo 2  that addressed impact 

accounting for MTIs and specified that these initiatives would not be subject to net savings 

adjustment, unlike traditional RA programs: 

➢ “Market Transformation initiatives may not be subject to net-to-gross factors, or certain 

impact results that are caused by participant behaviors, or other market factors that are 

an explicit component of the market transformation theory because these initiatives should 

be judged on their effectiveness in accelerating market transformation, rather than through 

a traditional resource acquisition lens.”   

This impact accounting guidance addresses known difficulties that MTIs can have under net 

savings impact accounting due to differences between RA programs and MTIs in strategy, scale, 

scope, and timeline. However, this MTI impact accounting procedure does not address 

accounting for MTI impacts beyond the three-year planning period and how those impacts should 

be factored into MTI investments, performance, and cost effectiveness. This is a key difference 

between Massachusetts and other MTI administrators such as CalMTA, where impacts over the 

full 20-year lifespan of an MTI are factored into assessments of MTI savings potential and cost 

effectiveness.  

Unlike initiatives run by other MTI administrators, Massachusetts MTIs are an evolution of existing 

programs that have been active in the market for several years in a similar form. Other MTI 

administrators develop long-term market adoption models of MTI impacts before the MTI 

launches that reflect pre-intervention conditions. When proposing the use of long-term adoption 

forecasting for Massachusetts MTIs, the PAs may need to address how prior program 

interventions affect forecasting, including a rationale for setting the base forecast year and how 

 

2 Appendix-P-2025-2027-Three-Year-Plan-EMV-Policy-Memo.pdf 

https://ma-eeac.org/wp-content/uploads/Appendix-P-2025-2027-Three-Year-Plan-EMV-Policy-Memo.pdf
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that timing affects impact accounting procedure and forecast assumptions. These and other 

considerations are discussed in more detail in the following section, which outlines established 

MTI impact accounting and evaluation processes across an MTI lifecycle. At each step in the 

impact accounting process, the document discusses where and how Massachusetts policy and 

program considerations should inform the methodological guidance. In some cases, 

methodological challenges can be addressed by the evaluation team, PA evaluation, and the 

EEAC consultants as part of evaluations of individual MTIs. In other cases, input from PA policy 

and planning teams, external policymakers, and other energy efficiency stakeholders may be 

necessary to fully flesh out an impact accounting proposal in time for the next Three-Year Plan 

filing. 
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Section 3 Evaluation and Policy Guidance for  MTI 

Impact Accounting Framework Development 

This section provides an overview of key steps in MTI impact accounting at each phase in the 

MTI lifecycle, as established by leading MTI administrators like NEEA and CalMTA. When 

discussing key steps, the guidance document identifies what would be new to Massachusetts and 

what methods and procedures are already used to evaluate Massachusetts MTIs. In addition, for 

each key step in MTI impact accounting best practices, the guidance document identifies if there 

are forward-looking considerations that should be addressed to further strengthen a formal 

proposal to the DPU in the next Three-Year Plan filing for an updated MTI impact accounting 

framework.  

3.1 PHASE I: MTI CONCEPT DEVELOPMENT 

In this initial phase, the initiative administrator and other relevant stakeholders consider various 

market transformation ideas, score the ideas, and prioritize those deemed most promising. Initial 

research and analysis is performed to forecast the potential for energy savings or other priority 

impacts like GHG emissions reductions. This preliminary impact accounting is used for prioritizing 

concepts but will be updated with more information to a formal, long-term forecast of MTI impacts 

if the concept moves to the next phase. MTI concept development is less immediately relevant to 

Massachusetts' existing MTIs because they were transitioned from mature RA programs rather 

than developed as MTIs from the outset. However, these steps would be relevant for future MTI 

developed under a dedicated market transformation framework. 

3.2 PHASE II: MTI PROGRAM DEVELOPMENT 

In this phase, the MTI administrator invests in the necessary research and planning activities to 

develop a concept into a full-scale initiative ready for market deployment, including a detailed 

theory of how the initiative will create the desired market changes and more robust forecasts of 

long-term impacts and benefits.  

3.2.1 Market Characterization 

Market characterization refers to the data collection and market research conducted to 

understand dimensions of the market (e.g., market size, distribution, etc.) to inform MTI 

development and planning. This research provides essential inputs for the estimation of initiative 

impacts and provides information on market barriers and opportunities that inform the MTI 

Program Theory and Logic Model (PTLM). Typical research tasks include analysis of baseline 

market conditions, supply chain analysis, and primary data collection on market actor awareness, 

attitudes, and practices.  

3.2.1.1 Considerations for Framework Development 

Massachusetts’ current market characterization was not originally designed to support long-term 

market adoption forecasting as a tool for MTI impact accounting, but these studies are already 
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generating the information and data needed for those purposes. Future market characterization 

for MTIs could focus on identifying gaps and collecting data to support long-term market adoption 

modeling. The PAs and evaluation contractors might explore opportunities to expand sales, 

shipment, and other market data access through partnerships with manufacturers, distributors, 

regional organizations, and other MTI administrators with existing data-sharing arrangements. 

3.2.2 Theory-Based Evaluation (TBE) 

Theory-based evaluation (TBE) is considered best practice in MTI evaluations and is used already 

in evaluations of each Massachusetts MTI.3 The hallmarks of TBE are developing a program 

theory of change that identifies key market barriers and opportunities, links them to specific 

intervention strategies, and describes the expected near-, mid-, and long-term structural market 

changes or “outcomes.” Collectively these inputs establish causal pathways of the influence of 

the MTI on the market outcomes. Market progress indicators (MPIs) are established for each of 

the outcomes and tracked over time to assess whether the initiative is producing the anticipated 

market changes. Market adoption forecasts should build on this foundation by reflecting the 

initiative's theory of market change and the expected relationships among interventions, market 

outcomes, and adoption.. TBE also includes processes for establishing causality between MTI 

activities and market outcomes, typically using a preponderance of evidence approach. The 

program theory and associated indicators of market progress are informed by the early market 

characterization work and should be revisited and reassessed over time during ongoing market 

progress evaluations. The PTLM may also identify the presence of complimentary initiatives that 

represent opportunities or leverage points that MTI interventions plan to work synergistically with. 

3.2.2.1 Considerations for Framework Development 

No major new methodological elements are identified for theory-based evaluation, which is 

already well established in Massachusetts market effects evaluation. The primary consideration 

is ensuring that future market adoption forecasts and forecast updates remain aligned with the 

PTLM and observed market progress.  

3.2.3 Long-Term Market Adoption Forecasts 

Massachusetts MTIs do not currently use long-term market adoption forecasting using 

econometric methods for MTI impact estimation. For other established MTI administrators, this 

approach provides the basis for understanding program impacts and cost effectiveness over the 

life of the MTI. Information gathered through market characterization efforts provides the basis for 

robust model inputs and assumptions in the forecast. To estimate MTI impacts over the life of the 

MTI, MTI administrators develop ex ante forecasts of baseline market adoption (BMA) and total 

market adoption (TMA).  

➢ BMA represents the naturally occurring market adoption in the absence of market 

interventions. BMA is critical to the impact accounting process, as it represents all market 

 

3 See for example the latest Massachusetts Heat Pump Market Effects Report: MA25X02-BB-HPMEI2024 FINAL 
REPORT; the Non-Residential New Construction Baseline Study of Market Effects Indicators: MA20X12-B-
NRNCMEB Baseline Study of Market Effects Final Report; and the Residential New Construction Program Theory 
and Logic Model Study: Low-Rise and High-Rise RNC Program Theory and Logic Model Study (MA24R70-E-
RNCPTLM) 

https://ma-eeac.org/wp-content/uploads/MA25X02-B-HPMEI2024_Final-Report_2026.04.23.pdf
https://ma-eeac.org/wp-content/uploads/MA25X02-B-HPMEI2024_Final-Report_2026.04.23.pdf
https://ma-eeac.org/wp-content/uploads/MA20X12-B-NRNCMEB_NRNC-Mkt-Effects-Indicators-Baseline_FINAL-2.28.22.pdf
https://ma-eeac.org/wp-content/uploads/MA20X12-B-NRNCMEB_NRNC-Mkt-Effects-Indicators-Baseline_FINAL-2.28.22.pdf
https://ma-eeac.org/wp-content/uploads/MA24R70-E-RNCPTLM_RNC-PTLM-report_final_29sep2025.pdf
https://ma-eeac.org/wp-content/uploads/MA24R70-E-RNCPTLM_RNC-PTLM-report_final_29sep2025.pdf
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adoption estimated to occur in the absence of the program and determines the impacts 

attributable to the MTI.  

➢ The BMA is a counterfactual and thus is unobservable, whereas the TMA represents 

market adoption under planned intervention conditions. This includes the natural uptake 

captured in the BMA as well as the cumulative impacts of the MTI and related programs.  

➢ The net incremental adoption attributed to the MTI for a given year and over time is then 

equal to the difference between the TMA and BMA, representing the additional units of 

adoption of a target technology or practice induced by the MTI. 

Figure 1 illustrates this concept graphically, where the area between the TMA and BMA forecast 

curves indicates the cumulative units of adoption induced by the MTI over the initiative lifecycle. 

Figure 1: Example of Long-term Market Adoption Modeling 

 

This market adoption modeling is often performed using econometric methods. The exact 

approach will be determined by the evaluation team based on the specific attributes of the MTI 

and target market. To forecast the BMA, analysts identify key inputs including the initial and 

maximum potential market saturation of a target technology, the rate of adoption over time, and 

the proposed point in time at which rate of adoption will transition from accelerating to decelerating 

growth. The BMA is central to all impact accounting estimates and measurements over the life of 

the MTI, and it is important to carefully document the methods, data sources, and assumptions 

that go into each forecast.  

The PAs and their evaluators will address certain key forecasting questions for each MTI as they 

develop evaluation plans and forecasts. Each MTI focuses on different technologies or practices 

and target markets, and each MTI requires a unique approach to the following forecast 

considerations:  
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➢ defining the baseline market adoption, including which policies and program interventions 

should be reflected in the baseline  

➢ selecting appropriate market adoption forecasting models for different technologies and 

market segments  

➢ determining the appropriate level of market segmentation (discussed more below)  

➢ integrating market actor research, market sales data, and structured expert judgment input 

into forecasting models  

➢ developing approaches for initiatives involving multiple technologies or adoption pathways 

➢ Incorporating the complex Massachusetts code environment into forecasting, including 

how changes to the stretch and specialized codes might impact target markets and 

forecasting the relative adoption rates of each code version  

3.2.3.1 Market Segmentation in Forecasting 

Developing accurate market adoption forecasts requires special attention to establishing the 

correct level of market segmentation. Market adoption and incremental impact estimates can be 

focused on a narrowly defined customer segment, such as single-family homes with a particular 

primary heating fuel. This approach produces impact estimates that are both more transparent 

and more closely aligned with the target market. Alternatively, in some cases broader target 

markets may warrant additional segmentation to improve forecast precision.4  

Greater segmentation may be warranted in Massachusetts given varied code environments, 

multiple program pathways, and regional market influences. However, the appropriate level of 

segmentation would need to balance improved representation of market differences against 

additional data requirements, modeling complexity, and uncertainty. 

3.2.3.2 Considerations for Framework Development 

Proposing the use of long-term market adoption forecasts as a foundational tool for MTI impact 

accounting introduces several considerations that would require additional research and 

deliberation among the PAs, EEAC, and policy stakeholders before a proposal would be ready 

for DPU consideration in the next Three-Year Plan filing: 

➢ The PAs’ proposal should determine how long-term MTI impacts expected to accrue 

beyond a three-year plan period would be incorporated into current program metrics, 

planning, and program decision-making under the updated impact accounting approach. 

Although long-term forecasts are commonly used to estimate the expected lifetime 

benefits of market transformation initiatives, jurisdictions differ in how such forecasts are 

incorporated into savings reporting and program performance assessment. MTIs often 

rely on long-term forecasting to show cost effectiveness because this allows program 

costs to be frontloaded and substantial program benefits to be delayed. 

 

4 For example, Case Study 1 in Appendix A references CalMTA’s room heat pump (RHP) MTI, in which individual 
model inputs were segmented into 40 mutually exclusive, collectively exhaustive subsegments, based on geographic, 
equipment, and home tenure characteristics. 
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➢ The PAs, in consultation with the EEAC and other relevant policy stakeholders, would 

need to establish a proposed accounting approach for recognizing MTI impacts over time, 

including the appropriate starting point for recognizing cumulative savings. For example, 

if savings are based on realized market impacts, should cumulative savings begin when 

an initiative first launches, when an existing initiative is formally designated as an MTI, at 

the beginning of a three-year plan, or from another reference point? This question of when 

to set the base year for forecasts is unique to Massachusetts because, unlike other MTI 

administrators, Massachusetts would develop forecasts after the full market deployment 

of the MTI. In other jurisdictions, MTIs are designed under the MTI frameworks described 

in this memo and year zero is set when the program moves from planning and piloting to 

full implementation.  

➢ A proposed approach would need to establish expectations for addressing and 

communicating uncertainty in long-term market adoption forecasts, including transparent 

documentation of key assumptions and processes for determining when forecasts should 

be updated. Long-term market adoption forecasts inherently involve greater uncertainty 

than the participant-level savings estimates traditionally used in RA programs. Technology 

costs, consumer preferences, federal standards, economic conditions, and related 

policies may evolve in ways that cannot be fully anticipated. The jurisdictions for which the 

team reviewed literature generally acknowledge this uncertainty by periodically revisiting 

forecasts as new information becomes available rather than treating long-term forecasts 

as fixed predictions. 

The proposed use of long-term market adoption modeling for impact accounting also introduces 

further methodological questions and considerations specific to the Massachusetts context. While 

some of these may follow from broader policy questions raised above,  these generally represent 

areas where EM&V can take a lead and areas where further EM&V guidance can better inform 

those policy discussions. These key EM&V considerations include: 

➢ Defining appropriate market boundaries and methods for accounting for regional market 

influences when developing Massachusetts-specific market adoption forecasts. 

➢ Establishing criteria and processes for evaluating and updating BMA and TMA forecasts 

as new market, program, policy, and evaluation information becomes available.. 

➢ Developing approaches for addressing uncertainty in long-term forecasts, including 

sensitivity analysis, transparent documentation of assumptions, and reporting of forecast 

revisions and their implications for MTI impact and cost-effectiveness estimates. 

➢ Determining how Massachusetts-specific market characteristics should be reflected in 

forecasting models, including the Commonwealth’s energy code environment and 

initiatives involving multiple technologies or adoption pathways. 

➢ Identifying appropriate methods for integrating market actor research, market sales data, 

and structured expert judgment into market adoption forecasts, and exploring 

opportunities to expand access to market-level data needed to support those forecasts. 
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3.2.4 Cost Effectiveness Estimation 

MTIs typically rely on forecasting to show cost effectiveness because program costs can be 

frontloaded and substantial program benefits can be delayed.5 This stands in contrast to the 

current Massachusetts model where the PAs must show that their portfolio will achieve cost 

effectiveness within each three-year planning cycle. Massachusetts and California both use the 

Total Resource Cost (TRC) Test in their procedures; it is the timespan over which benefits are 

counted that changes.  

One method for addressing this would be making changes to the Massachusetts cost 

effectiveness testing approach, which will require that regulators and policymakers address the 

core question raised earlier in this document of whether the PAs can use MTI impacts forecasted 

many years into the future when planning initiatives and reporting the potential benefits from MTI 

investments. The same long-term market adoption forecasts recommended for estimating 

program impacts under a new Massachusetts MTI framework would support program cost 

effectiveness testing if there is regulatory approval to consider the full stream of program benefits 

over the life of the MTI.  

3.2.5 Estimating MTI Impacts 

This section discusses the approach for estimating energy savings associated with incremental 

increases in units of adoption caused by MTI interventions, as well as how those savings are used 

in planning programs and evaluating performance. 

3.2.5.1 Unit Energy Impacts (UEI) 

Once baseline and total market adoption units are estimated, Evaluators will estimate the energy 

savings associated with MTI intervention-induced units by multiplying net incremental adoption 

by the unit energy impacts (UEI) for the target technology or energy efficiency practice. Unit 

energy impacts are typically estimated using Technical Reference Manual (TRM) for established 

technologies, or secondary research, energy modeling, and technology assessments for new or 

emerging technologies. 

Evaluators would work to establish the appropriate unit of analysis, the baseline against which 

impacts are measured, and the treatment of electric energy, demand, and fuel impacts in a 

manner that is consistent with Massachusetts evaluation and savings accounting practices. For 

each MTI, evaluation would assess the extent to which unit energy impacts should vary across 

technologies, customer segments, building types, applications, climate zones, or other relevant 

factors, and identify the types of data and analyses that may be appropriate for developing and 

maintaining these estimates.  

As technologies, market conditions, program designs, and the Massachusetts Technical 

Reference Manual (TRM) evolve, unit energy impact estimates may also need to be revisited. 

 

5 For example, cost effectiveness modeling for the CalMTA Room Heat Pump MTI forecasts Total System Benefits 
(TSB) of $480 million over a 20-year forecast period ending in 2045 (Case 1, Appendix A). However, five years into 
the implementation period of that MTI in 2030, they are expected to have invested roughly $40 million dollars to 
implement the initiative and have received $5 million in TSB out of the expected $480 million. 
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These circumstances will differ for each MTI, and evaluators will assess the need to review and 

update UEIs as part of ongoing evaluation activities. 

3.2.5.2 Savings Attribution and Reporting 

In MTI impact accounting, the first step in addressing the issue of attribution is deciding which 

programs, policies, and market influences are reflected in the BMA forecast and therefore 

excluded from incremental MTI impacts. Other MTI administrators parse incremental impacts 

captured in the difference between BMA and TMA and attribute some adoption to known 

interventions not already accounted for in the BMA. The purpose and structure of attribution 

adjustment varies by jurisdiction and MTI administrator. While MTIs are often designed to work 

synergistically with related programs and interventions to generate structural change in the 

market, there could be interest or requirements around isolating the market adoption attributable 

to the MTI. One attribution scenario in other jurisdictions occurs when RA impacts are not already 

captured in BMA forecasts and administrators are required to separate RA impacts from MTI 

impacts.  

Figure 2 illustrates the process of accounting for RA impacts when assessing incremental MTI 

impacts. Figure areas A and C represent verified program participation and spillover savings 

determined through RA program impact evaluation. A simplified attribution process involves 

subtracting A and C to isolate the MTI impacts. One potential downside of this approach is that it 

lacks a pathway to identify evidence that the MTI might be boosting participation in the RA 

program and contributing to increased RA impacts. 

Figure 2: Accounting for RA Program Administrator Market Activity 

 
Source: Illinois Statewide Technical Reference Manual—Attachment C: Framework for Counting 

Market Transformation Savings in Illinois 

Figure 3 provides an overview of a simplified process for assessing MTI attribution by verifying 

and removing savings from RA programs active in the same target market. This approach is less 

directly applicable in Massachusetts where RA activities are incorporated into an MTI’s PTLM as 

points of engagement or drivers of market change, rather than operating as separate programs 
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whose effects necessarily need to be removed from the MTI impacts. Attribution may present a 

different challenge when separate organizations pursue overlapping MT objectives in the same 

market, such as the Massachusetts residential heat pump MTI and the New England Heat Pump 

Accelerator. In these cases, simply subtracting verified RA savings would not address the 

potential overlap between the market-level impacts of the two MTIs, and additional consideration 

may be needed to determine how those overlapping effects should be treated for impact 

accounting and reporting purposes. 

Figure 3: An Example of Net Incremental Adoption Accounting for Separate RA 
Programs 

 

  

3.2.5.3 Considerations for Framework Development 

A proposal to update MA Impact accounting procedure to use forecasted adoption would need to 

consider how Massachusetts’ existing attribution policy would interact with long-term market 

adoption forecasting, including the treatment of other programs, policies, and regional market 

influences in BMA and TMA forecasts. In Massachusetts, current attribution policy prevents 

evaluation from reducing program savings when participants leverage complimentary initiatives 

and resources. The inclusion of some complimentary initiatives in the BMA, like established tax 

credits aimed at the same target market, could increase BMA relative to the TMA forecast or 

measurement and reduce MTI savings. Keeping complimentary initiatives out of the BMA forecast 

would allow the MTI to claim synergistic impacts created as multiple initiatives address key market 

barriers. Defining the BMA forecasting approach from an attribution standpoint has significant 

implications for forecasted impacts and program metrics.    

Another consideration for attribution is whether there should be a standardized approach to 

assessing attribution or if each MTI should develop a tailored plan for addressing attribution based 

on the unique attributes of the MTI and target market. If the only outside impacts to address in 

attribution are those from related RA programs, a blanket approach whereby RA impacts are 

quantified using verified program impact evaluation data and subtracted from incremental impacts 

may be sufficient.  

3.3 PHASE III: MARKET DEPLOYMENT AND ONGOING EVALUATION 

Regular third-party evaluation of MTIs is essential for tracking whether the anticipated market 

changes are occurring and collecting the data necessary to connect these changes to the MTI 

interventions. Key ongoing evaluation activities include validating the program theory and logic 

model through market progress indicators and causality assessment, evaluating initial forecast 

assumptions, measuring observed market adoption, and reforecasting long-term market adoption 

for BMA and TMA when necessary. 

Net 
Incremental 

Adoption

Total Market 
Adoption 

(TMA)

Baseline 
Market 

Adoption 
(BMA)

PA-Verified 
Units (PA)
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3.3.1 Progress Indicator Measurement, Causality, and PTLM Assessment 

Massachusetts has already adopted many processes for ongoing MTI market progress evaluation 

that reflect established best practices in theory-based evaluation of market transformation using 

a preponderance of evidence approach. Under a dedicated MTI impact accounting framework 

Massachusetts will continue to conduct regular market progress evaluations that address the 

following key evaluation goals: 

• Track market progress through MPI operationalization and measurement 

• Assess key market conditions, including any changes in market conditions or policy that 

diverge from assumptions underlying the initial forecasts 

• Review and reassess the PTLM and indicators to ensure they continue to accurately 

reflect the program design and key market conditions  

• Evaluate MTI causality by applying a preponderance of evidence approach to the indicator 

measurements results, referencing outcomes predicted in the PTLM. 

• Provide data-driven recommendations for program delivery improvement or new market 

opportunities 

3.3.1.1 Considerations for Framework Development 

No major new methodological elements are identified for theory-based evaluation, which is 

already well established in Massachusetts market effects evaluation. The primary consideration 

is ensuring that future market adoption forecasts and forecast updates remain aligned with the 

PTLM and observed market progress.  

3.3.2 Impact Evaluation 

The proposed use of long-term market adoption forecasts as a basis for assessing MTI impacts 

requires changes to ongoing impact evaluation. Incremental impacts are, at a basic level, the 

difference between the BMA and TMA adoption curves multiplied by the UEI of the chosen market 

transformation unit of adoption. Incremental impacts will be measured through tracking observed 

TMA on a regular basis to compare to the BMA forecast. The MTI program theory may not predict 

significant changes in TMA in the early years while the MTI intervention addresses key market 

barriers. Aside from measuring TMA, ongoing impact evaluation is also an opportunity to evaluate 

and maintain the initial BMA and TMA forecasts. Third-party evaluators will use the observed 

market adoption and market progress evaluation findings to assess initial BMA and TMA 

forecasts, update model assumptions, and determine when formal reforecasting is warranted. 

Any updates in adoption forecast models should also come with iterative alignment of the program 

theory so that all components remain aligned as new information emerges from evaluation or 

other sources. 

3.3.2.1 Market Adoption Forecast Updates 

Ongoing evaluation may provide data that suggests the need to update or re-forecast the initial 

long-term market BMA or TMA forecasts. Re-forecasting refers to redrawing part or all the initial 

market adoption curves as new market evidence becomes available. Revisions may be applied 

prospectively or, where appropriate, retrospectively to periods affected by the new information. 
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Whether and under what circumstances BMA revisions should be applied retrospectively 

represents an important impact accounting policy decision. TMA reforecasting may also be 

motivated by exogenous market shocks, like unforeseen federal policy changes or a global 

pandemic. TMA forecasts may be updated periodically as new market evidence becomes 

available. Doing so ensures an accurate reflection of market trends when estimating program 

impacts and cost effectiveness.  

One of the key challenges of ongoing MTI evaluation is knowing when to reforecast the BMA. 

Because it is a counterfactual and cannot be directly observed, the BMA stands as the largest 

source of uncertainty in the impact accounting framework. Incremental impact measurements 

depend on accurately distinguishing naturally occurring market adoption from adoption 

attributable to program or market intervention activities. Small differences in BMA assumptions 

can therefore have a substantial effect on estimated incremental impacts, especially over longer 

forecasting horizons. Longer forecasting horizons also increase uncertainty because future 

market conditions, technology costs, consumer preferences, federal standards, and related 

policies may evolve in ways that cannot be anticipated during program planning or initial modeling 

phases. Given this uncertainty, the BMA estimation process should rely on transparency, rigor, 

and clear documentation of data sources, modeling approaches, assumptions, and the rationale 

underlying key forecasting decisions. Sensitivity analyses can also help illustrate how alternative 

assumptions affect results and provide decision-makers with a better understanding of the range 

of plausible outcomes. Some preliminary criteria for determining whether it is appropriate to 

update the BMA include:  

• Newly available data and ongoing evaluation activities demonstrate that key assumptions 

used in the initial forecast were incorrect.  

• Anticipated milestones, codes, or standards occur at different times or at different rates 

than anticipated or not at all and may even backslide. For example, if a code or standard 

assumed in the original BMA takes effect later than anticipated, a revised BMA could 

retrospectively adjust the forecast for the period between the anticipated and actual 

effective dates. 

• Exogenous conditions (economic shocks, major policy changes) affect the market in 

substantial and unforeseen ways. 

• New products or technological innovations enter the target market and change anticipated 

energy consumption trends.  

Beyond tracking whether these criteria manifest in the market, the evaluator would need to assess 

whether the changes in conditions will generate a significant enough change in the BMA forecast 

to justify a revision. The evaluator would also need to conduct the research necessary to ensure 

that the change cannot be attributed to the MTI, in which case it should not be included in the 

BMA forecast and instead should be included in measured TMA. Access to new and better 

information will naturally drive interest in reassessing BMA forecasts and evaluators would need 

to provide additional guidance necessary to confirm if resource-intensive reforecasting exercises 

are actually necessary.  

3.3.2.2 Considerations for Framework Development 
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Markets and the policy and regulatory forces that act upon them can be unpredictable, which 

complicates any attempt to prescribe when BMA forecasts should be updated. The PAs, 

policymakers, and other stakeholders  should identify and agree on the criteria for making BMA 

revisions and define these criteria in a final framework. This should include guidance on not only 

the market and policy phenomena to look for, but a process of confirming that the proposed 

changes to the BMA are significant enough to justify new forecasting work and cannot reasonably 

be attributed to the impact of the MTI. Given the importance of the BMA to MTI long-term cost 

effectiveness, all relevant stakeholders should be appraised of BMA update criteria and given the 

opportunity to weigh in. BMA forecast revisions are a topic of debate among market 

transformation evaluators and stakeholders, and we should expect this to be the case in 

Massachusetts as well. 
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Section 4 Conclusions and Potential Next Steps 
Massachusetts already undertakes many of the foundational evaluation practices used to support 

MTI impact accounting in other jurisdictions. Existing market effects evaluations incorporate 

market characterization, theory-based evaluation, program theory and logic models, market 

progress indicators, and ongoing market research and evaluation. These activities provide much 

of the information and evaluation infrastructure that could support a long-term market adoption 

forecasting approach. The most significant methodological addition would be the development of 

baseline and total market adoption forecasts and processes for evaluating and updating those 

forecasts over the MTI lifecycle.  

If the PAs choose to pursue this approach, additional methodological work would be needed to 

translate incremental market adoption into energy impacts and determine how long-term 

forecasting would interact with Massachusetts’ existing attribution and savings-accounting 

practices. Forecasting methods would also need to reflect Massachusetts-specific market 

conditions, including multiple technology and participation pathways, overlapping statewide and 

regional market transformation efforts, and market activity that extends beyond Massachusetts 

boundaries..  

Other considerations extend beyond evaluation methods alone. A proposal based on long-term 

market adoption forecasting would need to address how forecasted impacts would be used in 

planning and cost-effectiveness testing, how savings would be recognized and reported over time, 

and how the approach would relate to PA accountability and performance assessment. These 

considerations would be addressed by the PAs with input from the EEAC, evaluators, 

policymakers, and other relevant stakeholders in developing any future proposal for DPU 

consideration through the Three-Year Plan process.  

Overall, the research indicates that Massachusetts would not need to build an entirely new 

evaluation infrastructure to pursue long-term MTI impact accounting. Rather, the key question is 

whether the additional capabilities and information provided by long-term market adoption 

forecasting would offer sufficient value to warrant updating the current approach. If the PAs 

determine that further exploration is warranted, several areas could benefit from additional 

evaluation work, including: 

• Defining BMA and TMA boundaries, including treatment of related programs, policies, and 

other market influence; 

• Establishing approaches for validating forecasts and determining when BMA and TMA 

should be updated, including whether revisions would apply prospectively only or could 

affect prior-period estimates; 

• Addressing forecast uncertainty through sensitivity analyses and transparent 

documentation of key assumptions;  

• Incorporating Massachusetts-specific conditions such as energy codes, regional market 

influences, and initiatives involving multiple technologies or adoption pathways; and 

• Integrating market actor research, market sales data, and structured expert judgment input 

into forecasting models.  
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One option for further exploration would be a practical demonstration of the long-term market 

adoption forecasting and impact accounting approach for an existing Massachusetts MTI. The 

purpose would be to test the approach using Massachusetts-specific data and conditions. Such 

a demonstration could begin by translating the initiative’s program theory and logic model into a 

quantitative forecasting structure and defining the relevant target market, adoption unit, BMA, and 

TMA scenarios. It could then assemble and assess available inputs from existing Massachusetts 

evaluations, program records, market progress indicators, sales data, market actor research, and 

relevant regional or national sources. Using these inputs, the demonstration could develop 

preliminary BMA and TMA forecasts, estimate resulting incremental adoption and energy impacts, 

and examine how results vary under alternative assumptions about market boundaries, 

overlapping programs and policies, attribution, unit energy impacts, and forecast duration. It could 

also test procedures for model documentation, sensitivity analysis, validation, and determining 

when and how forecasts should be updated as new market evidence becomes available.  

The results of such a demonstration could help identify which existing Massachusetts data and 

evaluation activities can be readily leveraged, where additional data or methodological 

development may be needed, and whether long-term market adoption forecasting provides 

sufficient value to support its inclusion in a future MTI impact accounting proposal. Massachusetts 

could also continue tracking developments in other jurisdictions, particularly ComEd, as additional 

examples emerge of how long-term forecasting may be integrated into shorter-term planning and 

regulatory structures. 
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Appendix A MTI Case Studies 
The three case studies presented here are drawn from NEEA and CalMTA’s MTI planning, 

modeling, and evaluation reports. They are intended to provide greater detail on the MTI 

evaluation approach described in Section 3 by illustrating how different stages of the MTI lifecycle 

are addressed in practice, with each case focusing on a different stage. The case studies are not 

intended to be prescriptive examples for similar or planned MTIs in Massachusetts because the 

Northwest and California regulatory and organizational environments differ from those of 

Massachusetts. 

The case studies are: 

1. CalMTA’s Room Heat Pump Market Forecasting and Cost Effectiveness Modeling 

Approach, 

2. NEEA’s Commercial Deep Energy Retrofit Market Characterization and Market Baseline 

Assessment, and 

3. NEEA’s Heat Pump Water Heater Baseline Research and Key Assumptions Review 

CASE 1: CALMTA ROOM HEAT PUMPS MTI 

This case study focuses on the California Market Transformation Administrator (CalMTA)’s Room 

Heat Pump (RHP) MTI, including a review of the initial MTI Plan and forecasting methodology. 

The MTI Plan is a particularly useful example to demonstrate how market adoption forecasting 

and benefit-cost analysis can support MTI planning and ex ante decision-making. The forecasting 

and modeling approach review provides context for many key elements of rigorous market 

adoption modeling, such as model segmentation. 

Background 

CalMTA’s RHP initiative seeks to accelerate adoption of RHPs in existing single-family and small 

multifamily homes in a market that the administrator describes as possessing unique barriers to 

the adoption of traditional RHPs. They developed the RHP MTI Plan in 2024 based on 18 months 

of research, outreach, and analysis and multiple rounds of stakeholder input. CalMTA’s MTI Plan 

establishes the business case for an initiative based on forecasts of program impacts and cost 

effectiveness, to be reevaluated at later stages after full implementation of the MTI. 

Market Transformation Theory 

For each of its MTIs, CalMTA develops a clear target market definition and market transformation 

theory, outlining key market barriers and links to strategic interventions. For their RHP MTI, 

CalMTA identified a significant increase in innovation in the RHP market. Its RHP initiative seeks 

to increase availability of new RHP designs that fit in slider and casement window frames common 
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in California. This also includes promoting increased adoption of Type 2 and 3 RHPs that are 

better suited for CA’s moderate climate and are less costly than Type 4 cold climate versions.6 

The RHP MTI aims to reduce key market barriers to RHPs, such as lack of product availability, 

low consumer awareness, labeling misalignment, high first-costs, high operating costs, and 

federal safety regulations. Through strategic interventions, including manufacturer engagement, 

demand aggregation, specification development, leveraging state and federal funding, and 

building market awareness, the program theory predicts an increased adoption of climate 

appropriate, high-efficiency RHPs. The link between these interventions and market changes is 

defined using clear market progress indicators (MPIs). 

Market Characterization 

To inform developing the program theory and subsequent market adoption and cost effectiveness 

forecasts, CalMTA conducted a range of data collection activities as part of its RHP market 

characterization. This included primary data collection efforts, like surveys with property 

managers and homeowners and interviews with key manufacturers, to help identify the most 

prominent barriers to adoption and opportunities for effective market intervention.  

CalMTA also analyzed 2022 U.S. Census American Community Survey (ACS) 1-year estimates 

to determine the number of single- and multifamily households in the state. Base-year saturation 

of HVAC equipment in CA in 2022 was calculated based on the Energy Information 

Administration’s Residential Energy Consumption Survey 2020 estimates (EIA RECS 2020). This 

secondary research helps inform adoption model assumptions and provides useful context for 

forecasting baseline market activity. CalMTA adjusted the RECS equipment saturation data to 

ACS 2022 population estimates to more closely align with the 2023 baseline year for the study. 

This data was also used to develop population subsegments to increase forecast accuracy. 

Market Adoption Modeling 

CalMTA used the Gompertz S-curve model to estimate the diffusion of RHPs both in the absence 

of the MTI and following interventions from the initiative. The model is characterized by three 

phases: an initial slow growth phase, followed by a rapid growth phase, and eventually a plateau 

as the market reaches saturation. The model uses three parameters to generate an S-curve in 

which the proportion of households (Z) who have adopted the product in year t can be written as: 

𝑍𝑡 = 𝑚(𝑒−𝑒
−𝑟(𝑡−𝑡0)) 

Where: 

• Maximum market potential (m): The total number of households who will ultimately 

adopt RHPs, the upper bounds of the S-curve. 

 

6 CalMTA describes these heat pump types as: Type 2 heat pump: A room heat pump that has active defrost and for 
which the specified compressor cut-in and cut-out temperatures are both less than 40˚F but not both less than 17˚F. 
Type 3 heat pump: A room heat pump that has active defrost and for which the specified compressor cut-in and cut-
out temperatures are both less than 17˚F but not both less than 5˚F. Type 4 heat pump: A room heat pump that has 
active defrost and for which the specified compressor cut-in and cut-out temperatures are both less than 5˚F. 
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• Year of inflection (t0): The year when the adoption rate of RHPs reaches its peak and 

transitions from accelerating to decelerating growth. 

• Rate of growth (r): The speed at which RHPs are being adopted (the slope of the S-

curve). 

• Euler’s number (e): Mathematical constant approximately equal to 2.71828. 

CalMTA chose this approach for the RHP MTI over other models, like Bass Diffusion, explaining 

that the Gompertz model better relates recommended interventions in the MTI plan and market 

outcomes in the program theory to the model parameters above. Something like the introduction 

of compatible RHP models in the market, for instance, and other planned market milestones can 

be directly linked to an increased rate of adoption in the model. Data collected in market 

characterization efforts, as well as the results of a Delphi panel with California program and market 

experts, informed the value of model parameters in the baseline and the impact that strategic 

interventions have on the diffusion of RHPs in the market. 

CalMTA first forecasted the saturation of single-family and multifamily homes in California over 

the 20-year forecast period through 2050, then estimated the number of RHP units adopted based 

on assumed units per household and the assumed rate of product re-adoption in replacement 

scenarios (Figure 4). This includes a forecast of the baseline market adoption (BMA), or “naturally 

occurring” market adoption, and total market adoption (TMA), or the additional RHP adoption 

resulting from strategic interventions described in the MTI Plan. 

Figure 4: Estimated Number of Single-Family and Multifamily Households Adopting 
RHPs (in thousands) 

 
Source: CalMTA RHP MTI Appendix B : Market Forecasting and Cost Effectiveness Modeling Approach. 

Savings Attribution 

Following its forecasts of BMA and TMA, CalMTA forecasted the net incremental adoption of 

RHPs attributable to the MTI after accounting for the impacts of related programs administered 

by Investor-Owned Utilities (IOUs), Regional Energy Networks (RENs), and Community Choice 

Aggregators (CCAs). Broadly, net incremental unit adoption is calculated as TMA minus BMA 

minus adoption associated with the verified savings of these program administrators (PAs) as 

reported in the California Energy Data and Reporting System (CEDARS) (Figure 5). CalMTA 
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defines the BMA as the level of market adoption expected to occur in the absence of the MTI and 

related programs mentioned above. Since the TMA then includes adoption influenced by the MTI 

and these related PA programs, CalMTA calculates net incremental adoption attributed to the MTI 

by subtracting PA-verified units from the TMA. This avoids double counting savings claimed by 

other PAs. 

Figure 5: Net Incremental Adoption Accounting for Impacts of Related Programs 

 

Using this approach, CalMTA estimated just over 1.7 million units of adoption across single- and 

multifamily homes from 2024 to 2045. These estimates were used in subsequent benefit-cost 

analyses and exclude adoption associated with households outside of IOU service territories. 

Total System Benefits (TSB) and Cost Effectiveness 

CalMTA forecasted TSB and initiative cost effectiveness based on the net incremental adoption 

induced by the MTI as well as several other factors that determine the level of energy savings 

resulting from the full lifecycle of the initiative. These include: 

• Net incremental adoption, 

• Unite energy impacts (UEI), 

• Initiative costs, 

• Incremental measure cost (IMC), based on product cost data from California stores, 

• Avoided costs, and  

• Load shape. 

Based on CalMTA’s forecasts and secondary research, the total system benefits from the RHP 

MTI are estimated to be $480 million over the 20-year period. Most of these benefits are 

associated with reductions in greenhouse gas (GHG) emissions from increased product efficiency 

and fuel substitution, especially in later years of the MTI. Table 1 shows CalMTA’s forecasted MTI 

cost effectiveness schedule and key cost effectiveness ratios. 

Table 1: CalMTA RHP MTI Cost Effectiveness Schedule 

Forecast Metric 2030 2035 2045 

Total System Benefits (TSB) $ 5M $ 74M $ 480M 

Total Resource Cost (TRC) 
ratio (negative IMCs included) 

0.13 1.6 304.09 

TRC ratio (negative IMCs set 
to zero) 

0.12 1.12 5.03 

Program Administrator Cost  
(PAC) ratio 

0.11 1.19 7.64 

 

Net 
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Total Market 
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Adoption 
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Model Segmentation 

For their RHP MTI, CalMTA developed separate forecasts for existing single-family and 

multifamily homes and then estimated BMA, TMA, and net incremental impacts by combining the 

results. For individual model inputs, like maximum market potential, they segmented each group 

even further into 40 mutually exclusive, collectively exhaustive subsegments each, based on 

geographic, equipment, and home tenure characteristics determined using EIA RECS data. This 

type of segmentation is only possible with sufficiently detailed market data and ensures that model 

inputs account for attributes that influence the propensity to adopt a new technology. 

Ongoing Evaluation 

The RHP MTI Plan describes clear processes for long-term evaluation of the initiative after 

implementation. This includes third-party evaluation of the market progress and causal influence 

of the MTI and review of the MTI incremental impact and cost effectiveness estimates. The 

evaluation approach for the RHP MTI was developed with input from key CalMTA stakeholders 

and is designed to assess the performance of the initiative, verify incremental impacts, and 

improve program design. 
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CASE 2: NEEA COMMERCIAL DEEP ENERGY RETROFIT MARKET 

CHARACTERIZATION AND MARKET BASELINE ASSESSMENT 

Case study 2 covers the Northwest Energy Efficiency Alliance (NEEA)’s Commercial Deep 

Energy Retrofit (DER) market characterization and baseline assessment. This case focuses on 

the development of market characterization and baseline assumptions that support market 

adoption modeling and impact estimation. DERs also serve as an example of a target market or 

technology with broader market definitions and adoption pathways, similar to Massachusetts’ 

MTIs. 

Background 

In 2014, NEEA contracted with Navigant Consulting, Inc. to conduct a Northwest commercial DER 

market characterization and develop a 20-year market baseline forecast. Navigant’s research on 

the DER market was used to support NEEA’s broader Northwest regional Existing Building 

Renewal (EBR) initiative. The focus of the EBR initiative is on encouraging regional commercial 

building owners to undertake DERs for their buildings. 

Defining the Target Market 

For the purposes of the market characterization and baseline assessment, Navigant was tasked 

with estimating a 20-year DER market baseline for both a broader Northwest commercial building 

market as well as a narrower one that focuses just on office buildings. In the context of forecasting 

baseline market penetration, NEEA defined DERs in these two target markets according to the 

percentage of energy savings achieved beyond pre-retrofit building energy performance, the 

square footage of the building, and other building characteristics (Table 2). 

Table 2: NEEA DER Definition and Target Market for the NEEA Existing Building 
Renewal Initiative 

“Broader” Market 
DER Definition 

A Deep Energy Retrofit building is one that has completed an energy efficiency 
(EE) upgrade that achieves greater than 35 percent (>35%) energy savings over 

the building pre-retrofit energy performance 

“Narrower” Target 
Market 

• Greater than (>) 35% savings over pre-retrofit state 

• Commercial office buildings 

• Greater than (>) 20,000 square feet 

• Privately owned 

• Greater than (>) 20 years old 

Source: NEEA Commercial Buildings Deep Energy Retrofit Market Characterization and Twenty-Year Market Baseline 

Assessment. 

Market Characterization 

Navigant used NEEA’s 2009 Commercial Building Stock Assessment (CBSA) and national 

estimates from Rocky Mountain Institute (RMI) research to size the overall commercial building 

stock and estimate the portion of the market eligible for target market definitions. 

The study found approximately 50,000 existing commercial buildings totaling 2.7 billion square 

feet of floor space in the Northwest market. Of these 2.7 billion square feet, roughly 19.7 percent 
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was categorized as office space, with just 8.5 percent of the region’s total commercial building 

floorspace meeting NEEA’s narrower EBR target market criteria. Navigant estimated that a 

maximum of 2,000 commercial buildings in the NEEA region (i.e., NEEA’s broad DER market) 

could undergo a DER in any given year. 

Navigant also conducted a building owners survey and analysis of the impact of building code 

and LEED certification on building owners’ decisions. This primary research provided insight into 

the factors influencing owners’ motivations to conduct a DER, including policies and tenant 

preferences. Building owners also identified attributes of building equipment, such as age and 

replacement/upgrade needs, and the owner’s positioning of the building on the market as 

additional “triggers” for DERs. 

In addition, a 2011 study reviewed by Navigant from the New Buildings Institute (NBI) identified 

just 11 buildings in the NEEA region that had achieved or planned to undertake a deep energy 

savings renovation that meets NEEA’s DER definition. Combined with secondary research and 

primary data collection, information on these buildings informed subsequent market baseline 

discussions. 

Market Baseline Estimation Approach 

Since deep energy retrofits were a relatively new concept at the time and there was limited 

relevant data available, Navigant relied on a NEEA-sponsored Delphi panel to vote on the 

approach to forecasting a 20-year DER market baseline. The panel of experts in the Northwest 

DER market were provided with the background information gathered in market characterization 

efforts as context for their selection decisions. 

Navigant proposed seven alternative projection scenarios to forecast baseline DER activity in the 

“broader” market definition. The general approach was to plot historical DER activity from 2000 

to 2010, to which various projections were calibrated and forecasted through 2035, representing 

counterfactual scenarios of future DER market trajectory without NEEA or utility influences. These 

seven projections, listed below, varied based on diffusion model methods, assumptions about 

market growth, and data sources used.  

1. Assumes a constant value of one building per year undergoing a DER in the Northwest 

over the 20-year timeframe 

2. Assumes a constant value equal to recent average floorspace of DER buildings continues 

into the future 

3. Fits a linear trend to historical DER floorspace to project future activity 

4. Fits a Bass market diffusion curve to historical DER data 

5. Fits a Bass diffusion curve to historical LEED data and then scales the result down to 

estimate DER activity 

6. Assumes 2 percent of annual commercial renovations in NEEA region by 2035 are DERs 

7. Assumes 4 percent of annual commercial renovations in NEEA region by 2035 are DERs 

Most panelists leaned towards projections 4 and 5 or provided an alternative baseline forecast 

based on additional factors not reflected in the seven projection scenarios. Navigant took an 
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average of the panelists’ forecasts after two rounds of voting to produce a final baseline forecast 

of DER activity in NEEA’s broader DER market based on the estimates of the panelists. 

Panelists were also asked to vote on or provide an informed value for two other factors influencing 

Navigant’s baseline forecasting approach for both the “broader” and “narrower” target markets. 

These included: 

• NEEA and Utility Influence (Factor): A NEEA and utility “influence voting factor” that, if 

considered, would impact the initial understanding of the “non-NEEA/utility influenced” 

current stock of DERs in the region, reflected in the 11 buildings from the NBI research. 

• Target Market Scaling Methodology/Factor: A NEEA “Narrow” target market scaling 

factor to allow the Delphi panel’s “broader market assessment” to be scaled to the more 

limited office building-focused target market. 

Panelists were asked to vote on the influence that NEEA and regional utility programs had on 

encouraging the 11 DERs identified in the NBI research (NEEA and utility “influence factor”). This 

influence would help determine how much of that historical DER market activity would be 

attributed to the naturally occurring baseline in the final 20-year forecast. NEEA estimated an 

influence factor of 22% on the 11 buildings, while the average estimate from the Delphi panel was 

18%. 

While the forecast method and influence factor help project baseline DER activity in the broader 

market definition, there is not enough data available to estimate a baseline for NEEA’s more 

narrow target market definition. Because of this, panelists were asked to estimate a target market 

“scaling factor” to project a narrower market baseline based on the broader market curve. 

Panelists estimated that the proportion of the “broader” market baseline curve that was 

attributable to NEEA’s narrower target market was roughly 7.2%. 

The average estimate of broader Northwest DER baseline from the Delphi panel achieved 65 

DER buildings per year in 2035. Applying the panelists’ estimated scaling factor, baseline DER 

activity in the narrower target market was 4 DER buildings per year, or 155,200 square feet of 

floorspace, in 2035. 
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CASE 3: NEEA HEAT PUMP WATER HEATER MTI 

The following case study details NEEA’s Heat Pump Water Heater (HPWH) MTI, including initial 

planning and forecasting decisions, subsequent market progress evaluation reports, and baseline 

market adoption forecast review. This case study focuses particularly on baseline forecast review 

and updating decisions to demonstrate how baseline assumptions and market models can be 

revisited and refined as markets evolve and new information becomes available. 

Background 

In the Fall of 2012, NEEA contracted with Evergreen Economics to establish a 20-year naturally 

occurring baseline forecast of target market adoption in the absence of NEEA interventions for its 

HPWH MTI. NEEA began planning and implementing its HPWH initiative in 2011, with rebates 

for end-users rolled out in mid-2012. Through third-party research, they sought to establish a 

process for estimating and reevaluating a BMA forecast to use as the basis for program impact 

and cost effectiveness calculations. 

NEEA sponsored the HPWH initiative to intervene in the electric water heater market in the 

Northwest (i.e., Idaho, Montana, Oregon, and Washington). The goal of initial research was to 

forecast baseline unit sales and installations for heat pump water heaters meeting Tier 1 and Tier 

2 Northern Climate Specifications ‒ above and below 55 gallons ‒ in the absence of utility 

incentives, including those of the Bonneville Power Administration and the Energy Trust of 

Oregon. 

Market Characterization 

To inform their forecasting approach, Evergreen conducted secondary research on the Northwest 

heat pump water heater market. This included a review of national heat pump water heater market 

forecasts produced by an independent research firm and U.S. Department of Energy (DOE). 

Evergreen also reviewed DOE electric water heater efficiency standards and NEEA’s 

development of the Northern Climate Specifications to address the shortcomings in ENERGY 

STAR® water heater specifications for the Northwest climate. They also considered a potential 

waiver to the standards expected in 2015 for manufacturers producing electric resistance water 

heaters for certain demand-response utility rebate programs. 

Baseline Forecasting Approach 

The study forecasted BMA from 2013 through 2042 and included an assessment of BMA from 

2009 to 2012, prior to the initiative. Evergreen used an ex ante Delphi panel, or a panel that 

forecasts future outcomes based on current information, to forecast baseline annual sales of 

HPWHs. Panelists were given the national HPWH market forecasts and a summary of federal 

and Northwest efficiency standard and product specification developments as context for their 

estimates. Panelists participated in multiple rounds, informed by the estimates of their peers. 

Evergreen used sequencing, convening two separate groups of panelists at different times, to 

address panelist attrition and subsequent changes in federal efficiency standards for electric 

thermal storage (ETS) programs. 
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When conducting the panel and reporting on its results, Evergreen divided the panelists into two 

groups, Panelists A - E and Panelists F - I, each of which worked independently of the other to 

develop their estimates. Ultimately, Evergreen recommended NEEA adopt the estimates from 

Panelists A – E because compared to Panelists F - I these panelists:  

• Demonstrated a better understanding of unique market characteristics in the Northwest 

• Used more diverse forecasting approaches 

• Their baseline sales of HPWHs never approached total electric water heater sales 

• They assumed the 2015 federal mandate was the sole standard during the forecast period 

• They assumed low levels of compliance with federal mandates in the absence of 

incentives 

By Comparison, Panelists F – I relied much more on national contexts and more generous 

assumptions about future market conditions when making their forecasts. Figure 6 below shows 

the results from Panelists A - E. Since the panelists did not reach a strong consensus in their 

forecasts, the study presented the baseline forecasts as a blended average for each year by tank 

size and HPWH Tier based on the estimates of all panelists in the group.7 

Figure 6: Panelists A – E, Blended Average Forecasts by Tank Size and Tier, and 
Overall 

 
Source: NEEA Heat Pump Water Heater Baseline Forecast Research. 

 

7 The blended average approach follows [(Mean + Median) / 2]. This approach retains outlier estimates while 
discounted the impact on the forecasts. 
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None of the panelists believed that the potential 2015 waiver of federal standards would have any 

significant effect on baseline or overall sales of HPWHs at any point in the study period, for any 

of the tank sizes or HPWH Tiers. Panelists A – E estimated that total HPWH sales in the Northwest 

would surpass 10,000 units in 2015 and 25,000 units in 2031. 

Following a summary of the overall results of the panel, in the baseline study report Evergreen 

presented a detailed description of the analysis approach and results for each panelist, including 

the data sources used and application of the data, and then compared the results from the two 

groups of panelists for different HPWH Tiers and tank sizes. The baseline report provides 

recommendations for how to incorporate the results into NEEA’s cost effectiveness model. It also 

recommends that NEEA revisit the BMA forecast if a second DOE federal standard or standard 

update was implemented.  

Baseline Forecast Review 

In 2014, NEEA conducted its initial review of the baseline forecast provided by Evergreen 

Economics. To this end, NEEA applied the results from the baseline study to its Net Market Effects 

calculations, which forecasts savings not counted as baseline or through utility programs using a 

market share forecast multiplied by an estimate of annual sales of electric water heaters. The 

difference between this forecast minus local programs and the baseline is Net Market Effects for 

the region when multiplied by a savings rate (Figure 7). 

Figure 7: Net Market Effects Calculations 

 

 

Using the results from the baseline study for this calculation produced negative Net Market Effects 

in some cases, because the panelists’ baseline results exceeded NEEA’s forecast of Total 

Regional Savings in some years for certain tank sizes. NEEA addressed this result by adjusting 

the baseline units to be equal to Total Regional Sales when the baseline exceeded actual market 

activity. Net Market Effects in those years were ultimately set to 0. 

In 2017, NEEA added a second adjustment to the original baseline forecast by removing the 

increase in HPWH sales that had initially been predicted from the 2015 federal standard on large 

(>55-gal) tanks. A study from Cadmus concluded that when the standard went into effect for large 

water heaters the market found some “workarounds” to avoid installing larger HPWHs. As a result, 

little of the expected conversion was realized. 

In total, NEEA has conducted more than eight market progress evaluation reports and benefit-

cost model reviews through third-party research that include measurement of the MTI’s impacts, 

review of the initiative’s logic model and market progress indicators, and review of long-term 

impact and baseline forecast assumptions and data sources. In 2025, NEEA conducted a 

dedicated HPWH baseline and key assumptions review, prepared by Larson Energy Research 

Net 
Market 
Effects

Total 
Regional 
Savings

Local 
Programs

Baseline
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(LER). NEEA conducted this study following a revision to the benefit-cost model approach to more 

appropriately account for savings from HPWHs in residential new construction that were not 

already reported at the state level through new construction programs. 

LER reviewed the 2025 version of NEEA’s HPWH benefit-cost model, including the counterfactual 

baseline used to compare realized savings to those attributable to federal standards as well as 

key assumptions around the allocation of unit sales within the new construction market and the 

use of Retail Product Portfolio (RPP) data to estimate retail unit sales. LER highlighted the 

following findings/recommendations in its model review: 

1. Data is not yet available to produce a more accurate estimate of HPWH installations in 

new homes in Idaho and Montana, though this a relatively small share of the regional 

electric water heater market and has a small effect on the model overall. 

2. Model methods should be updated for estimating HPWH installations in new homes in 

Oregon and Washington, which significantly undercounted the actual number of 

installations by not including non-code-compliant homes in new construction totals. LER 

recommended NEEA not use code compliance as a factor for estimating Oregon and 

Washington new home HPWHs. 

3. NEEA should continue using RPP data as the primary source of retail HPWH unit sales 

in their benefit-cost model. 

4. The baseline grossly overestimated the HPWH adoption rate, and the forecast 

exceeded actual total market sales. 

LER provided these findings and recommendations after reviewing previous HPWH MTI 

evaluation work and related NEEA codes evaluations, including Evergreen’s 2014 baseline 

forecast. They concluded that the baseline forecast produced by the Delphi panel did in fact 

exceed actual total market sales for all observed years.  LER recommended revising the 

counterfactual baseline unit sales assumptions used by the Delphi panel or implementing a new 

baseline derived from national market data. 
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