
 

 
 

DNV GL Headquarters, Veritasveien 1, P.O.Box 300, 1322 Høvik, Norway. Tel: +47 67 57 99 00. www.dnvgl.com 

      
 MA20C06-B-GIF-InterimMemo-

Final_2021.01.20 
 

 
Memo to:   Date: 1/20/2021 
Massachusetts Program Administrators, Energy 
Efficiency Advisory Council Consultants 

From: David Barclay, DNV GL 
Prep. By: David Barclay, Clare Fitzgerald, 

Chad Telarico, Wendy Todd, DNV 
GL  
Sue Haselhorst, Sorin Ioan, ERS 

 
GROSS IMPACT FRAMEWORK – DECISION GUIDE (UPDATE) 
This memo summarizes decisions related to key processes and issues that the PAs, the EEAC 
Consultants, and the DNV GL team have addressed since the publication of the previous Gross Impact 
Framework – Decision Guide Memo in March 2020, following the implementation of the Gross Impact 
Evaluation Framework adopted in February 2017. For ease of review, we are presenting these latest 
decisions in this standalone memo. Once the PAs and EEAC Consultants have reviewed and signed off on 
the content of this memo, we will create a consolidated memo covering recent and historical decisions – 
creating the next iteration in a living document that will continue to be updated with EM&V decisions 
made in consultation with the PAs and EEAC Consultants. For reference, the prior memo is included as 
an attachment to this document (P76 Impact Transition Decision Guide Memo FINAL 03182020). 

  

The table below summarizes topics and key decisions and internal cross-references to sections of this 
memo with more detail. 

Table 1. Summary of topics addressed and key decisions 

Topic Key Decision 

Limit on Projects per Site 
for Evaluation 

Include an analysis of the number of applications per site as part of all 
custom evaluation scoping discussions, and flag any sites with more 
than four applications for discussion with the group. 

Subcategorization of 
Operational Differences 

Subdivide the high-level discrepancy categories, including operational 
differences, into subcategories as is practical. Subcategories should be 
consistent but are not intended to be rigid and fixed. Discrepancies 
should be presented using the “allocation” method rather than the 
“cascade” method. 

Baseline for ROF projects 
that involve a change in 
technology 

These types of projects will be classified as lost opportunity and 
consequently the baseline cannot be the pre-existing system. Baseline 
should be classified as unique; the unique baseline is ISP efficiency of 
the pre-existing system. The incremental cost should be included in the 
CST tool the project should meet program criteria. 

Custom Express Tool 
Adoption 

Develop a process for custom express tool adoption. New tools should 
start to be used as soon as they are ready, with clear documentation of 
which tools are used when. 
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Topic Key Decision 

Lifetime Savings and 
Measure Life 

This is being addressed in the MA20C08-B-LIFE Lifetime 
Impact/Baseline Study. Population of this topic will be filled in pending 
study results.  

Ex-Ante Review Process All information is stored in one central repository. Depending on the 
level of activity, EEAC Consultants may review a sample of projects vs. 
a census. 

Special considerations of 
statewide results and 
prospective evaluation 
results 

For Custom Electric and Gas evaluations, evaluators will attempt to 
identify frequent measure or projects that are repeated in the sample 
and provide a list to the small PAs for review. The onus will be on the 
small PAs to raise issues of misalignment in samples early in the 
evaluation. Specific handling of issues that are identified will continue to 
be handled on an ad hoc basis.  

 

1 DETAILED TOPICS 
This section presents additional detail on each of the key decision presented above. Where possible, we 
also reference the publicly available report (or other documentation) of the decision. We have also 
included placeholders for topics which have been identified but not yet discussed.   

1.1 Limit on Projects per Site for Evaluation 
During the course of planning the 2018/2019 Custom Electric evaluation, a question regarding 
potentially capping the number of applications included in a single evaluation was raised. This stemmed 
from concern that evaluating five or more applications may be too burdensome for the customer. 

After discussion with the PAs and EEAC Consultants, it was decided to include an analysis of the number 
of applications per site as part of all custom evaluation scoping discussions, flagging any sites with more 
than four applications for discussion with the group. The PAs, EEAC Consultants, and evaluators can 
discuss these sites and weigh the pros and cons of how to proceed. 

Historically, when a customer site is selected for inclusion in either the custom electric or custom gas 
impact evaluations, we have tried to capture all applications (projects) completed in the program year in 
a single evaluation. For some customers, this has meant evaluating five or more applications, and the 
PAs have expressed some concern that this may be too burdensome for the customer as well as costly 
and burdensome for evaluators and the PAs. 

The group considered capping the number of applications included per evaluation. However, reducing the 
number of projects evaluated per site would create a need to add additional sites to the sample to 
achieve precision targets—i.e., there is a trade-off between how many applications to evaluate at 
individual sites and how many individual sites are required to participate. 

The decision was also influenced by concerns related to COVID-19 and lack of access to customer sites, 
adding more sites to a sample may not be feasible. Therefore, we do not think it makes sense to create 
a hard-and-fast rule regarding the number of applications. 

Worth noting, one approach that has reduced potential burden is to track lighting and non-lighting 
projects separately. However, while lighting and non-lighting projects are easy to break apart based on 
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tracking data, breaking out projects by end use is more difficult and would require additional review of 
all site-specific project documentation for large segments of the population.   

1.2 Subcategorization of Operational Differences 
Operational differences are one category of discrepancies documented as part of evaluations and can 
account for a large share of differences between planned and evaluated savings. Therefore, the PAs and 
EEAC Consultants wished to include additional granularity to enable looking more in-depth at the 
categories of operational differences. The PAs, EEAC Consultants, and evaluators worked together to 
develop a high-level list of categories of discrepancies, one of which is operational differences.  

Within each category, as practical, differences are further subdivided to provide more granular insights. 
The list of categories is not intended to be exhaustive, nor are subcategories intended to be rigid and 
fixed. Individual evaluations should identify categories and subcategories early in the evaluation so that 
engineers are using them consistently, while being alert for other emerging discrepancies. 

Table 3-1 provides a preliminary list of discrepancy categories and definitions. This list was developed 
based on currently used discrepancy categories and discussion with the PAs, EEAC Consultants, and 
evaluators. We will use these categories as we develop the analysis for the ongoing Custom Gas and 
Custom Electric studies. Additional discussion of discrepancy analysis will be included in the reports for 
those studies. Once those studies are finalized, we will update this entry in the memo to reflect final 
findings and discussion between the PAs, EEAC Consultants, and evaluators. Additional details on 
discrepancy analysis and cascade method can be found at the following link:     

• How to Show the Implementer What to Do Next  

Next Steps. 

DNV GL plans to include analysis by subcategories as part of the ongoing Custom Electric and Custom 
Gas evaluations. This will provide an opportunity for the PAs and EEAC Consultants to review and assess 
the subcategorization. Once the Custom studies are finalized, we can document overarching decisions 
related to subcategorization in a future Gross Impact Framework memo update.   

 
Table 3-1. Proposed discrepancy categories and definitions 
Category Subcategory Definition  

Operational 

Hours of operation Differences in planned vs. observed operating hours 
Operating efficiency Differences in planned vs. observed operating efficiency 
Operating load Differences in planned vs. observed load 

Controls Controls not implemented as planned (setpoint, over-
ride, sequence of operations, etc.) 

Load shape Differences in annual load shape used for planning and 
evaluation 

Non-Operational 

Analysis 
methodology Differences in methods used for planning and evaluation 
Pre-project errors 
(inputs or 
calculations) 

Errors in pre-project inputs or calculations 

Baseline Differences in baseline assumptions 
Technology Differences in installed equipment technology 
Efficiency Differences in installed equipment efficiency 

https://www.iepec.org/wp-content/uploads/2015/papers/009.pdf
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Measure size or 
quantity Difference in installed equipment size or quantity 
Weather 
normalization 

Differences in weather normalization used in planning 
vs. evaluation 

Ineligible measure  
Measure interactivity Differences in accounting for interaction between 

measures or facility systems 
Unknown application 
algorithm or 
assumptions 

Lack of clarity on pre-project planning assumptions 

Application and 
tracking savings Disagreement between application and tracking savings 

 

1.3 Baseline for ROF projects that involve a change in 
technology 

During ex-ante review of projects, two replace on failure (ROF) projects were examined that involved a 
change of technology for replacement equipment. 

1. A lab facility replaced the old steam heating system with a new hot water system. 

2. A school campus installed VRF heat-pumps to replace air handlers equipped with electric heat. 

These two cases promoted a conversation about the appropriate baseline for ROF and end of life (EOL) 
projects that change the design and the technology used for the pre-existing system.  

As part of the July 26, 2020 meeting, the Baseline Advisory Group (BAG) discussed the specific projects 
and implications for future projects.  

BAG members agreed that the initiatives should be encouraged to incentivize installation of more 
efficient technologies and the baseline definition should reflect that principle. The BAG concluded these 
types of projects will be classified as lost opportunity and consequently the baseline cannot be the pre-
existing system as it was found. The baseline will be defined as the ISP of the pre-existing technology, 
reflecting the typical current efficiency of the technology in the market today. By classifying the baseline 
as unique and defining the baseline as the ISP applicable to the pre-existing technology, the initiatives 
will encourage the installation of more efficient technologies on ROF and EOL projects. The savings 
associated with a change in system or technology type is usually significantly larger than savings 
associated with more efficient equipment within a technology type. 

For the two examples presented above the measure event type is lost opportunity and the baseline is as 
follows: 

1. A lab facility replaced the old steam heating system with a new hot water system. Baseline: ISP 
applicable to the pre-existing steam system.  

2. A school campus installed VRF heat-pumps to replace air handlers equipped with electric heat. 
Baseline: ISP applicable to the pre-existing electric heat.  

Proposed projects will still have to meet the program requirements and be cost effective. The cost of the 
project will be the incremental cost between the cost of the installed system and the baseline defined 
based on the method described above. 
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1.4 Custom Express Tool Adoption 
A subcommittee of the EMC will develop a process for reviewing and updating custom express tools. As 
some projects would be developed using the old tools and evaluated using the new tools, some years will 
have a combination of both old and new tools. For this reason, we decided against waiting to target the 
roll-out of new tools to the beginning of the year. New tools should be implemented as soon as they are 
ready to be used in order to allow evaluators to become familiar with them and minimize the time in 
which there are two tools in play. Implementers must note which tool was used for each application. 
Once the new tools are fully implemented across PAs, evaluators will develop a prospective realization 
rate for immediate use. Future retrospective impact results will be estimated using the new tool in the 
ex-post analysis. 

1.5 Lifetime Savings and Measure Life 
As detailed in the March 2020 Decision Guide Memo, the move to dual baselines directly affects lifetime 
savings calculations for both retrofit and lost opportunity measures. This topic is being addressed in the 
MA20C08-B-LIFE Lifetime Impact/Baseline Study (results expected in February 2021). Once that study is 
complete, we will update this section of the memo to document key study findings. In the meantime, 
please see the MA20C08-B-LIFE Stage 3 plan. 

• MA2-C08-B-LIFE Lifetime Impact/Baseline Study Stage 3 Plan  

1.6 Ex-Ante Review Process 
Impact evaluations are typically conducted on an “ex-post” basis, meaning after project completion. Yet 
multiple jurisdictions have addressed issues with variance in realization rates by using “ex-ante” 
reviews—also known as parallel path, real-time evaluation, and embedded EM&V—which involve 
evaluation related activities prior to project completion.  

In 2017, we asked, Are there opportunities to incorporate ex-ante M&V and other kinds of early 
involvement into impact evaluation? Stakeholders rated this issue as a high priority, and the Framework 
outlined the benefits of ex-ante evaluation involvement, including: 

• Understanding of pre-treatment conditions, as post-evaluation often lacks high rigor data for the 
baseline period and therefore must rely on verbal reporting and memory.  

• Reducing downstream uncertainty on site specific realization rates via early agreement between 
implementer and evaluator on baseline characterization. 

• Inspecting pre-retrofit conditions and characteristics that might not be accessible or recalled post-
installation. 

• Educating the implementer about evaluation methods and savings and M&V considerations. 

The Framework also documented issues related to ex-ante involvement, such as the risk that ex-ante 
involvement could delay measure installation and achievement of savings goals; potential bias in the 
reviewed portion of the population; and logistical challenges, such as planned measures that are not 
ultimately implemented and effort and timing associated with pre-metering and facility access.  

The primary goal of the Ex-ante Review process is to minimize risk and uncertainty regarding the 
estimated energy savings values for selected custom projects through real-time feedback and 
assessment by impact evaluators. Ex-ante Review is expected to be most useful for information gathered 
prior to project completion, such as information about baseline market events or technologies. The 
additional work of conducting an Ex-ante Review will be requested on an as-needed basis. 

On July 30, 2020, representations of the PAs, EEAC Consultants, and the DNV GL team met to discuss 
how to operationalize the Ex-ante Review process – specifically focusing on logistics of project tracking 
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and sampling. This discussion leveraged the Ex-Ante Review Process memo drafted by the MA PAs in 
December 2019 which is attached to this PDF for ease of reference 
(Memo_ExAnteReviewProcess_120919_FINAL). 

Logistics.  

After some discussion of different options, the group agreed to use a single collaborative tracking 
document maintained by DNV GL with anonymized customer IDs. The tracking document is currently 
being hosted on DNV GL’s SharePoint site and is accessible by DNV GL, the PAs, and the EEAC 
Consultants. The tracker is a living document that will be updated on a regular basis by the tracker 
manager. Part of the tracker process will include communication to the EEAC Consultants when Ex-ante 
Reviews are undertaken so that the EEAC Consultants can decide on the appropriate level of review. 

A key issue raised by the EEAC Consultants was the potential need to conduct reviews based on a 
sample of projects versus a census. It will be up to the EEAC Consultants to determine if they want to 
review a census of projects or a sample – their decision will largely depend on the volume of expected 
Ex-ante Reviews. The DNV GL team will provide regular updates directly to the EEAC Consultants, 
including when the scope of an ex-ante review deviates from the standard approach or includes 
additional ISP type research. 

Sampling of Ex-ante Projects. 

The group also discussed the need to include a separate sampling stratum within Custom Impact 
evaluations for Ex-ante projects. For projects where the implementer agrees with the Ex-ante Review, it 
is likely realization rates will be closer to one (lower variability), requiring a lower sampling rate. For 
projects where the implementer disagrees with the Ex-ante Review, it is likely realization rates will be 
more variable and thus require a higher sampling rate. To this end, the tracker will include placeholders 
for agreement/disagreement tracking. Custom impact evaluations will start to include this ex-ante 
review stratum beginning with the evaluation of PY2020 projects in 2021 at the earliest. As sampling for 
these studies begins, the DNV GL team will assess the 2020 projects in the tracker to estimate a 
reasonable error ratio for sample design purposes for both gas and electric impact evaluations.     

1.7 Special considerations of statewide results and prospective 
evaluation results 

As part of the PY2017-18 Custom Electric Evaluation,1 an issue arose regarding Franchise Controls 
measures. During the evaluation, it was found that some PAs were offering Franchise Controls as a 
Custom offering, others were offering them as part of their small business offerings, and others were not 
offering Franchise Controls at all. To account for this, ultimately, the evaluation produced two sets of 
realization rates, one including Franchise Controls and one excluding Franchise Controls. This is a specific 
example of possible differences in program offerings that may emerge as the PAs continue to add and 
explore new offerings to achieve program goals. 

On the October 8, 2020 Massachusetts Commercial and Industrial weekly project call, the PAs and EEAC 
Consultants discussed this issue in the broader context of differences in portfolios between the PAs and 
how to factor that into evaluations. Since the preference is to use PA-specific results when they are 
reliable, this situation is most likely to impact smaller PAs who rely on statewide estimates. The issue 

 
1 https://ma-eeac.org/wp-content/uploads/MA_CIEC_Stage5_Report_C07_Custom_Electric_Impact_Evaluation_PY2017_18_FINAL-2020-06-

01.pdf 
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being that if these PAs do not include comparable offerings, the applicability of statewide results may not 
be appropriate. 

Rather than reaching conclusions on principles to handle yet unforeseen situations, the PAs and EEAC 
Consultants provided guidance to attempt to identify potential misalignment of program offerings earlier 
in the evaluation process. Based on this, the Custom Electric and Custom Gas evaluations will attempt to 
identify potential issues related to differences in program offerings after project file review and before 
site work begins. Evaluators will review projects or measures that occur frequently in the primary and 
secondary sampled sites for measures that may be new or unique and treated differently by PAs relying 
on statewide results. A list of such measures would be provided to the small PAs for their review, placing 
the onus on small PAs to raise the issue for discussion. How to handle these situations will continue to be 
handled on an ad hoc basis.   

1.8 Emerging issues being tracked for future updates 
Here we document two outstanding issues that were raised over the course of 2020 but for which 
decisions were not made. These topics will be targeted for continued discussion in 2021 and any 
subsequent decisions will be documented in a memo similar to this one in 2021.  

1.8.1 Evaluation timing and schedule 
The PAs, EEAC Consultants, and Evaluators began discussions regarding evaluation timing and schedule 
in 2020 but decided to wait to have more in-depth discussions as part of a process expected to begin in 
the first quarter of 2021. We will continue to track this issue and incorporate a summary of resulting 
decisions as part of an updated Gross Impact Framework memo in 2021.  

1.8.2 Changes to HVAC/Ventilation due to COVID-19 
The PAs and EEAC Consultants have created a subcommittee to discuss changes in ventilation due to 
COVID-19. We anticipate summarizing findings and recommendations regarding this topic in an updated 
memo later in 2021.  
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Draft: December 10, 2019 


Effective: TBD 
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This memo serves to outline the Ex-ante Review process for Massachusetts Program Administrators (PAs)1. The 
primary goal of the Ex-ante Review process is to minimize risk and uncertainty regarding the estimated energy 
savings values for selected custom projects through real-time feedback and assessment by impact evaluators 
(Evaluation2). This memo details an approach for Evaluation conducting Ex-ante Review of projects by working 
collaboratively with program implementation teams (Implementation3). 


Background 
Impact evaluations are typically conducted on an “ex-post” basis, meaning after project completion. Yet, 
multiple jurisdictions have addressed issues with variance in realization rates by using “ex-ante” reviews, which 
involves evaluation prior to project completion. For example, this type of review (also known as parallel path, 
real-time evaluation, and embedded EM&V) is conducted in New York, Illinois, Arkansas, Texas, and California. In 
Illinois, ex-ante review has resulted in higher and less variable realization rates.4  


In 2017, the Massachusetts Commercial and Industrial Gross Impact Evaluation Framework (Framework)5 
assessed the question: Are there opportunities to incorporate ex-ante M&V and other kinds of early involvement 
into impact evaluation? Stakeholders rated this issue as a high priority and the Framework outlined the benefits 
of ex-ante evaluation involvement, including: 


• Understanding of pre-treatment conditions, as post-evaluation often lacks high rigor data for the baseline 
period and therefore must rely on verbal reporting and memory.  


• Reducing downstream uncertainty on site specific realization rates via early agreement between 
implementer and evaluator on baseline characterization. 


• Inspecting pre-retrofit conditions and characteristics that might not be accessible or recalled post-
installation. 


• Educating the implementer about evaluation methods and savings and M&V considerations. 
 


 


1 Please note that this document does not address budgeting, cost and PA-specific agreements, which will be addressed 
through separate processes and documents. This document also does not address whether or not Ex-ante Review process 
leads to evaluation cost parity or reduction. 
2 For simplicity, this memo uses the term “Evaluation” to represent the evaluation team responsible for the evaluation 
portion of Ex-ante Review process.  
3 For simplicity, this memo uses the term “Implementation” to represent the implementation team responsible for the 
implementation portion of Ex-ante Review process. 
4 Meurice, Julianne, et. al. “Reducing Evaluation Uncertainty in Large Custom Projects”. IEPPEC 2014. Berlin.  
5 DNV-GL, Massachusetts Commercial and Industrial Gross Impact Evaluation Framework, 2017: http://ma-
eeac.org/wordpress/wp-content/uploads/CI-Gross-Impact-Evaluation-Framework.pdf  



http://ma-eeac.org/wordpress/wp-content/uploads/CI-Gross-Impact-Evaluation-Framework.pdf

http://ma-eeac.org/wordpress/wp-content/uploads/CI-Gross-Impact-Evaluation-Framework.pdf
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The Framework also documented issues related to ex-ante involvement, including: 
• The risk that ex-ante involvement could delay measure installation and achievement of savings goals. 
• Potential bias in the reviewed portion of the population (e.g., these sites have been reviewed and 


potentially altered by evaluation input and may have a higher realization rate than other participants). 
• Logistical challenges, such as planned measures that are not ultimately implemented and effort and timing 


associated with pre-metering and facility access.  
The Framework also recommended steps of the process, which are included in the defined process below.  


Overview 
The Ex-ante Review process, as defined in this memo6, includes early involvement (i.e., before project 
completion) by Evaluation in Commercial & Industrial custom projects. Evaluators conduct a review of project 
documents with a focus on baselines (market event and technology), while also providing a review of savings 
estimates, savings calculations, primary data collection plans and other areas requested by Implementation. 
There may also be instances where additional data collection and coordination is requested by Implementation 
(e.g., on-site verification of key input parameters).  This additional work will be requested on an as needed basis, 
with processes and timelines generally being outside the guidelines of this memo.  
 
Ex-ante Review is expected to be most useful for information gathered prior to project completion, such as 
information about baseline market events or technologies. For example, Ex-ante Review would be valuable if 
Implementation has questions about whether a project has a lost-opportunity or retrofit baseline or if the 
measure requires an exception from the C&I Baseline Repository. Alternatively, if the proposed measure (and its 
characteristics) is included in the C&I Baseline Repository, then Ex-ante Review may not be needed.  
Additionally, Ex-ante Review is most valuable when Evaluation can commit to binding determinations, which are 
decisions that apply to future (ex-post) evaluations.   
 
Key features of the Ex-ante Review (described in detail below) include: 


• Implementation voluntarily decides to request Ex-ante Review and Implementation is responsible for 
final decisions on project savings and estimation methodologies. 


• Evaluation conducts Ex-ante Review, if possible, in three weeks or less to minimize potential for project 
delays.  


• Evaluation provides determinations during Ex-ante Review, which are binding as part of future ex-post 
evaluation efforts (i.e., these Ex-ante Review determinations will be used by future evaluators). The 
determinations are most likely for baseline market event or technology but may include other aspects 
such as savings calculation method.   


• There may be exceptions where Evaluation cannot make a determination due to missing information, 
pending studies or insufficient time.  


• Evaluation conducts ex-post evaluation similar to current approaches; projects with Ex-ante Review are 
addressed separately in sampling to avoid bias.  


 


6 Memo is based on May 24, 2019 meeting between PAs and EEAC consultants which included key agreements on ex-ante 
review process, such as approach to baselines, as well as subsequent discussions with EMC.  
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At a high level, the process for the Ex-ante Review includes multiple steps and an approximate timeline is 
outlined in the figure below: 


 


 


The following sections of this memo provide information about a) how Ex-ante Review is conducted at the 
individual project level and b) overall system processes to support individual project reviews (i.e., meetings 
between Implementation and Evaluation and tracking systems).  


Ex-Ante Review - Individual Project Process  
This section outlines the process for individual project Ex-ante Reviews by Evaluation and Implementation. The 
goal of this effort is to support timely engagement and response from Evaluation. This is a voluntary process, 
therefore, at any point, either party can opt-out of the engagement. For example, if Evaluation needs more time 
to make a binding determination, then Implementation may decide to wait additional time for that decision or 
decide that it must move forward with the project.  


1. Implementation Requests Evaluation Ex-Ante Review 
Implementation makes the decision on whether to request Ex-ante Review, based on PA-specific guidelines. The 
projects may be selected based on size (i.e., large projects) or projects with other uncertainties for which 
Implementation wants Evaluation input (e.g., baseline is uncertain, savings calculations are complex). The 
following sub-steps are conducted in this request process.  


1.A. Implementation Initially Flags Project and Provides Early Notification to Evaluation  
Implementation reviews upcoming projects (prior to receipt of application) to assess which projects are likely to 
be included in Ex-ante Review. Whenever possible, Implementation notifies Evaluation of the initial flag on a 
project. This helps Evaluation prepare staff resources and expedite reviews. This notification may occur through 
the Ex-ante Review Tracker (Tracker) and/or through meetings between implementation and evaluation (see 
Overall Process Details Section below for more information).  


1.B.              Implementation Makes Final Ex-Ante Review Decision, Notifies Evaluation and Uploads 
Documentation 


Once Implementation receives the customer’s application, staff reviews the application for reasonableness and 
determines savings estimation methodology and approach. At this time, Implementation makes the final 
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decision whether to request an Ex-ante Review, updates the Tracker and emails Evaluation. Ideally, this process 
is conducted within one week of receipt of the application.  
 
As noted above, Ex-ante Review is expected to be most useful for information gathered prior to project 
completion, such as uncertainty in baseline market event or technologies (i.e., not included in the C&I Baseline 
Repository), or savings calculation methods. If Implementation has a question regarding baseline technology and 
the proposed measure is included in the C&I Baseline Repository, it is recommended that Implementation use 
the established baseline and bypass the Ex-ante Review process.  This repository will be the default reference 
for current and future evaluation engineers reviewing project baselines in either an ex-ante or ex-post 
capacity.  If Implementation appropriately applies the evaluation baseline, they will have reasonable confidence 
that no changes will be made to the project baseline during any evaluation review7.  If there are questions as to 
whether the proposed project should be subject to the established evaluation baseline, the implementer may 
pursue the ex-ante review for additional feedback.  
 


Implementation uploads all relevant project information to the Collaboration Site.  Project documentation sent 
to Evaluation includes: 


1. High level overview of project. High level summary of project, calculations and implementation 
questions. Overview specifies a staff project lead and provides their email and phone number, in case of 
questions by Evaluation. Implementers also indicate the relative timing need and if possible, the 
prioritization of a project as part of a larger ex-ante queue of projects.  For example, if more than two 
weeks are acceptable for Implementation, that may allow Evaluation team to expedite other projects 
that are a higher priority. 


2. Details of savings calculations, including calculator tools, inputs (including baseline technology, market 
event, operating parameters), load profiles, data collection approaches and other documentation 
needed for the energy savings calculations.  


3. Customer Application and any supporting documentation from customer or trade ally. Applications 
typically include project description, existing materials and equipment, proposed materials and 
equipment.8  


4. Any additional information determined by Implementation or Evaluation likely to be helpful or 
requested in the Ex-ante Review. For example, a PA may request on-site verification of key input 
parameters such that implementation stakeholders are more comfortable with project assumptions. 


If at any time prior to project completion, new information becomes available that may impact the Ex-ante 
Review, Implementation uploads the new information to the Collaboration Site and notifies Evaluation via email.  


2. Evaluation Conducts Ex-Ante Review of Project 


 


7 Evaluators may retroactively update project baselines if they conclude that the repository was not correctly applied to a 
particular project or if new evaluation baseline research supersedes the C&I Baseline Repository baseline for the relevant 
year. 
8 https://www.masssave.com/-/media/Files/PDFs/Business/2019/2019_Custom_MA_Retrofit_01-31-
2019.pdf?la=en&hash=120FCCEE96E6213F085FE711C4CB1EC12AD12947 



https://www.masssave.com/-/media/Files/PDFs/Business/2019/2019_Custom_MA_Retrofit_01-31-2019.pdf?la=en&hash=120FCCEE96E6213F085FE711C4CB1EC12AD12947

https://www.masssave.com/-/media/Files/PDFs/Business/2019/2019_Custom_MA_Retrofit_01-31-2019.pdf?la=en&hash=120FCCEE96E6213F085FE711C4CB1EC12AD12947
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Evaluation downloads the information and notifies Implementation of successful receipt of information. 
Evaluation will conduct quick review of project documentation and provide immediate feedback if the project 
does not have sufficient information to complete an Ex-ante Review. Also, if evaluation needs more than three 
weeks of review time, Evaluation will email Implementation (ideally within one week of documents receipt) with 
a specific timeline expectation9.  


Within three weeks (or the agreed upon timeline) of receiving project information, Evaluation completes the Ex-
ante Review and documents determinations and other comments in a Tracker. Wherever possible, Evaluation 
provides determinations, which are binding to future evaluations. These determinations are binding (i.e., ex-
post evaluation will use the Ex-ante Review determination) if the project is selected in the evaluation sample 
and no relevant, un-reported project changes occurred. Yet, there may be exceptions where Evaluation does not 
have sufficient information or time to make a determination. In this case, Evaluation alerts Implementation of 
the additional time needed, and Implementation may decide to wait for the decision. Where Evaluation cannot 
commit to a determination, it may separately document other comments and considerations for 
Implementation (including, if relevant, why it cannot make a determination). Evaluation will include EEAC 
consultants in the review process to allow for oversight and transparency, especially for determinations10. 
Review includes: 


• Baseline Market Event and Technology. Evaluation reviews baseline assumptions in the application, 
with a focus on both the selection of market event (e.g., early replacement or end-of-life) and the 
baseline technology (e.g., industry standard practice), leveraging the C&I Baseline Framework and C&I 
Baseline Repository, as relevant. In the Tracker, Evaluation documents determinations or comments to 
baseline technology and market event (separately). If Evaluation cannot reach a determination on 
baseline market event or technology, Evaluation should alert implementation as soon as possible to 
avoid surprises at the end of the Ex-ante Review process.  


• Savings Calculations and Methods. Evaluation also conducts a review of savings estimates, calculations, 
inputs and data collection plan (as relevant) for equipment, including operating parameters for baseline 
equipment. It is expected that Evaluation will provide mostly comments on these aspects, although 
Evaluation may decide to provide a determination on calculation methods (i.e., equations not inputs).  


• Other Relevant Information. Evaluation also provides responses to Implementation questions and may 
also have other comments, including comments on post-installation logging and measurement activities 
and potential areas that could significantly impact findings. 


If Evaluation has questions about the review prior to completion, Evaluation contacts the Implementation 
project lead by email or phone. If necessary, Evaluation can also coordinate with Implementation for a 


 


9 PAs envision that the process of prioritization and timing will evolve over time between Evaluation and Implementation, 
with the goal of minimizing project delays while allowing Evaluation sufficient time to conduct Ex-Ante Review.  
10 EEAC consultants and Evaluation will work out process and high priority areas for review. For example, if the baseline 
technology is in the baseline repository, then it may have a different process than for newer/more uncertain technologies. 
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discussion (or even a site visit) with the customer. Once Evaluation has completed its review, Evaluation updates 
the Tracker on the Collaboration Site and notifies Implementation that responses are available for review.  


3. Implementation Decides on Ex-Ante Review Determinations 
Implementation reviews the Tracker and contacts Evaluation via phone or email with any questions, to provide 
feedback or to discuss differences (which may take up to one week).11  Implementation will decide which, if any, 
determinations to accept (i.e., include in Implementation process) and will document these decisions in the 
Tracker. If Implementation decides to decline a determination, Implementation should discuss this decision with 
evaluation and document the reason why in the Tracker. If implementation declines a determination, the 
project will be included in a certainty stratum for ex-post evaluation (see Step 5 below) and evaluation will use 
determinations in that ex-post evaluation.  


Once Implementation has completed its review and decision-making, Implementation updates the Tracker on 
the Collaboration Site and notifies Evaluation via email.  


4. Implementation Completes Project 
Following the decisions on Ex-ante Review, Implementation then may decide to forgo the project, or may 
proceed with application acceptance and project completion.  


If during the installation and completion of the project, changes occur which potentially affect the baseline or 
the savings calculations or methodology, Implementation documents those changes in the Tracker and notifies 
Evaluation. At that time, Evaluation conducts Step 2 again (Evaluation Conducts Ex-Ante Review of Project) and 
then Implementation conducts Step 3 (Implementation Decides on Ex-ante Review Determinations).  


5. Ex-Post Evaluation Occurs 
After the project is complete, it is still eligible to be selected into future ex-post evaluations. Due to inherent 
differences between standard custom projects and those receiving Ex-ante Review, evaluation identifies those 
projects that received Ex-ante Review12 and addresses them in sampling (e.g., including them in a separate 
stratum in a sample design to represent themselves, then weighted up to overall realization rates13). Evaluation 
will include a certainty sub-sample for all projects that rejected determinations from Ex-ante Review. Since the 
projects going through Ex-ante Review are expected to represent the largest projects in the program, many of 
them would likely be selected for ex-post evaluation. 


If an Ex-ante Review project is selected for ex-post evaluation, Evaluation reviews the Tracker for the project, 
with special attention to adhering to the Ex-ante Review’s determinations for that project. Please note that if 
evaluation was not notified major changes in Step 4 (Implementation Completes Project) or if project files are 
not available to ex-post evaluation, then the evaluation may not be able to adhere to the determination. Other 


 


11 At this point, Evaluation may decide to update its Determinations based on information provided by Implementation.  
12 Receiving Ex-ante Review is defined as Implementation receiving either comments or binding Determinations from 
Evaluation in Step 2.  
13 PAs expect that realization rates will continue to have one overall custom gas and two electric realization rates (lighting 
and non-lighting).  







 


 
 


Page 7 of 7 


 


changes to the project, such as operating characteristics, may change and therefore ex-post savings estimates 
may not be equal to the ex-ante savings (i.e., realization rates may vary from 1.0.).   


Overall Process Details 
The following outlines key process details to support the Ex-ante Reviews. These processes may vary by PA.  


1. Regular Meetings 
For each PA, Implementation and Evaluation (both PA staff and evaluation vendors) meet to discuss overall 
processes and projects in the pipeline (on ad hoc or regular basis, based on PA preferences). This serves to 
support open communication between Evaluation and Implementation.   


2. Tracking Systems 
To support effective tracking of projects, PA reporting systems may need to flag Ex-ante Review projects and the 
following systems will be developed:  


a. Collaboration Site. This is the secure location(s) where documents are uploaded and 
downloaded for individual projects and for PA- level information. This site is maintained by PA 
evaluation staff, may vary by PA and will have appropriate security controls. This site contains: 


i. Ex-Ante Review Tracker (see below) 
ii. Contact lists. Evaluation and Implementation contact lists are maintained to ensure that 


notifications throughout the process are being shared with the appropriate staff.  
iii. Individual Project Documents. Detailed project documents (Step 1.B)  


 
b. Ex-Ante Review Tracker. This PA-specific template tracks project status and 


Determinations/decisions for each project. This document is stored on the Collaboration Site 
and is editable and accessible by both Evaluation and Implementation on a real-time basis. It is 
maintained by Evaluation and includes:  


i. Status: This serves to track status of all Ex-ante Review projects in the pipeline, from 
initial flag to completion. This document should contain project ID, timing and status of 
Ex-ante Review and basic project information. This serves as the data source for 
Evaluation in future ex-post evaluations to identify which projects began or completed 
Ex-ante Review.  
Individual Project Comments. For each project with Ex-ante Review, Evaluation 
documents areas of agreement, issues/concerns and Determinations (Step 2) as well as 
Implementation response (Step 3).  
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Memo to:   Date:  3/18/2020 
Massachusetts Program Administrators, Energy 
Efficiency Advisory Council 


From: Chad Telarico, DNV GL 
Prep. by: David Barclay, Mimi Goldberg, 


Chad Telarico, Wendy Todd, 
DNV GL  


 
 
GROSS IMPACT FRAMEWORK – DECISION GUIDE 
This memo summarizes decisions related to key processes and issues that the DNV GL team has addressed 
since the implementation of the Gross Impact Evaluation Framework (Framework) adopted in February 
2017. While the current focus is on documenting specific custom electric and gas impact evaluation methods 
developed to date, some of the principles discussed here also apply more broadly to the MA CIEC portfolio. 
In addition, this memo documents specific emerging issues for which decisions have not yet been reached. 
The documentation includes methodology included in Stage 3 plans and previously completed reports, as 
well as more explicit documentation of additional methods that have been presented to and discussed with 
the MA Program Administrators (PAs) and Energy Efficiency Advisory Council (EEAC) Consultants, but not 
detailed in a report. 


For ease of use, this memo has been organized by general topic areas. Each topic area includes a high-level 
summary of the topic, a discussion of the decisions being documented, and if applicable, references to 
reports or plans that provide additional details.  


Table 1 below summarizes topics and key decisions and internal cross-references to sections of this memo 
with more detail.  


 


  



http://ma-eeac.org/wordpress/wp-content/uploads/CI-Gross-Impact-Evaluation-Framework.pdf
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Table 1. Summary of topics addressed and key decisions 


Topic Key Decision 


Gas Precision Targets Columbia, Eversource, and National Grid have PA-specific targets, while 
Berkshire, Liberty, and Unitil do not currently have specific sampling 
targets and rely on statewide results. 


Statewide: ±10% relative precision (RP) at the 80% confidence level (CL) 


PA-specific: ±20% RP at the 80% confidence level 


Note: these precision targets are for the full three-year rolling sample. 


Electric Precision Targets Cape Light Compact, National Grid and Eversource have PA-specific 
targets, while Unitil does not currently have a specific sampling target and 
relies on statewide results.  


Statewide overall: energy ±10% RP @ 90% 


Statewide lighting/non-lighting: energy ±10% RP @ 90% 


PA-specific overall: energy ±15% RP @ 90% 


PA-specific lighting/non-lighting: ±15% RP @ 90% 


Note: these precision targets are for the full three-year rolling sample. 


Pooled Sampling Approach 
(Rolling Samples) 


Custom studies are designed using rolling samples to achieve statewide 
and PA-specific precision targets over a three-year period. The combined 
three-year realization rate is a weighted average of separate realization 
rates, weighted by tracked savings in each year.  


Choosing between PA or 
Statewide Results 


The preference is to use PA-specific results when they are reliable, even if 
they are similar. Current agreement is when sample size is > 10 and the 
PA-precision targets noted above are met.  


Applicability of Statewide 
Results 


When PA-specific estimates do not meet the criteria outlined above, 
statewide average realization rates are applied. For gas, Berkshire, 
Liberty, and Unitil typically rely on statewide estimates; for electric, Unitil 
relies on statewide estimates. (We refer to these PAs collectively as the 
“small PAs” for evaluation purposes.) Recently, evaluators undertook an 
analysis to determine if there were any systematic differences in 
realization rates between the small and large PAs. This analysis concluded 
that small PA realization rates are not systematically higher or lower than 
those from the large PAs. However, the applicability of statewide results 
should be reviewed periodically to ensure that small PA realization rates 
are not systematically higher or lower than those of the large PAs.  


Prioritization for Custom 
Sites 


Establish a scheme for prioritizing custom electric sites based on sample 
characteristics and with the purpose of minimizing and avoiding bias in the 
sample in case not all site reports are finalized in time for the PAs’ annual 
filing deadline. 


Outlier Review (Leverage 
and Influence) 


Calculate the mean (m) and standard deviation (SD) of the relative 
residuals (u), then look for values that are more than t standard deviations 
from the mean. That is, we test for: |uj -m| > t SD, where t is the t-
statistic we want to use as a criterion for extreme. 


Gross Realization Rate 
(GRR) Reweighting for Cases 
with an Evaluated Baseline 
= Installed Equipment 


Retain the case in the GRR calculation but multiply savings by the case 
implicit net-to-gross Rate (NTGR). 
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Topic Key Decision 


Prospective Evaluation 
Results 


Systematic updates to engineering assumptions or tracking adjustments 
that are implemented may result in gross savings differences that make it 
inappropriate to apply a retrospective realization rate. In these cases, 
evaluators should prepare prospective realization rates that account for 
systematic changes and therefore do not double count for adjustments.    


For example, if the PAs use the industry standard practice (ISP) repository 
to develop custom projects, then the prospective realization rates should 
replace retrospective estimates. However, until that point, the 
retrospective results should be applied to future program years. Since the 
PAs are committed to using the ISP repository, this should only be an 
issue when a new ISP is put into effect. 


 


1 DETAILED TOPICS 
This section presents additional detail on each of the key decision presented above. Where possible, we also 
reference the publicly available report (or other documentation) of the decision.  


1.1 Gas precision targets 
The DNV GL/PA/EEAC Working Group agreed that the precision target for realization rates for gas would be 
±10% relative precision at the 80% confidence level at the statewide level. In addition, sample sizes for the 
three PAs with the largest savings (Columbia, Eversource, and National Grid) should be designed to meet a 
±20% relative precision target for PA-specific reporting at the 80% confidence level. Precision targets were 
not set for the small PAs (Berkshire, Liberty, and Unitil), which rely on statewide results. Note that these 
precision targets are based on the full three-year rolling sample.   


For additional discussion of these precision targets, please see the following reports and Stage 3 plans: 


• Impact Evaluation of 2017 Custom Gas Installations Stage 3 Plan1  
• Impact Evaluation of 2016 Custom Gas Installations 


1.2 Electric precision targets 
Precision targets for electric savings are somewhat more complex than those for gas. There are separate 
targets for overall, lighting, and non-lighting savings. Cape Light Compact, National Grid, and Eversource 
have PA-specific targets. Unitil does not currently have a specific sampling target and instead relies on 
statewide results. 


Table 2 below provides an overview of precision targets. Note that these precision targets are based on the 
full three-year rolling sample.  


Table 2. Summary of electric precision targets 
Application Category Energy 
Statewide Overall ±10% RP @ 90% CL 
Statewide Lighting ±10% RP @ 90% CL 
Statewide Non-lighting ±10% RP @ 90% CL 


 
1 Final Stage 3 plan distributed by ERS in March 2019.  



http://ma-eeac.org/wordpress/wp-content/uploads/MA-CIEC-P79-Custom-Gas-March-06.pdf
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PA-specific Overall ±15% RP @ 90% CL 
PA-specific Lighting ±15% RP @ 90% CL 
PA-specific Non-lighting ±15% RP @ 90% CL 


 


For additional discussion of these precision targets, please see the following reports and Stage 3 work plans: 


• Impact Evaluation of 2017/18 Program Years Custom Electric Installations Stage 3 Plan2  
• Impact Evaluation of 2016 Custom Electric Installations 


1.3 Rolling samples 
To reduce data collection costs while maintaining acceptable rigor, the Working Group has moved to a three-
year rolling sampling approach. With this approach, a sample is taken each year, designed to meet a 
moderate level of statistical precision. Results from three successive years are combined to provide a three-
year result with better precision than for any single year. After the first three years of data collection are 
complete, each successive year’s analysis will drop the earliest year of data and add in the newest year. 


To begin this process, the precision targets for the first year, PY2016, were set somewhat tighter than would 
be required if the three-year target were allocated equally over each year. This decision was made so that 
acceptable precision would be obtained at the outset, before a three-year combined result would be 
available. In addition, aiming for a better precision for the first year provided some protection against 
unusually high variance, creating a need for larger samples in later years to produce the overall target over 
three years.  


The PY2017 sample is the first round of data collection for which the current results are combined with the 
prior round. The results from multiple rounds of data collection are combined by treating the population 
represented by each round as a separate stratum, and estimating a separate realization rate for each 
stratum. The pooled realization rate is the weighted average of the realization rates from each round, 
weighted by their respective ex ante gross savings.  


While initial samples have proven to provide higher levels of precision than initially anticipated, this may not 
always be the case. However, if error ratios continue to be lower than anticipated, they will be updated for 
future waves, which will reduce sample sizes. Further, one of the motivations behind the rolling samples was 
to even out variability in realization rates year-over-year to mitigate any anomalies. Therefore, the strategy 
of pursuing three-year rolling samples and combined results will continue unless further discussion leads to 
an alternative decision.   


For additional discussion of rolling samples, please see the following reports and Stage 3 plans: 


• Impact Evaluation of 2017/18 Program Years Custom Electric Installations Stage 3 Plan (June 2019) 
• Impact Evaluation of 2017 Custom Gas Installations Stage 3 Plan (March 2019) 
• Impact Evaluation of 2016 Custom Gas Installations 
• Impact Evaluation of 2016 Custom Electric Installations 
• C&I Gross Impact Evaluation Framework 


 
2 Final Stage 3 plan distributed in June 2019 by DNV GL. 



http://ma-eeac.org/wordpress/wp-content/uploads/MA_CIEC_Stage5_Report_P80_Custom_Impact_Evaluation_PY2016_Final.pdf

http://ma-eeac.org/wordpress/wp-content/uploads/MA-CIEC-P79-Custom-Gas-March-06.pdf

http://ma-eeac.org/wordpress/wp-content/uploads/MA_CIEC_Stage5_Report_P80_Custom_Impact_Evaluation_PY2016_Final.pdf

http://ma-eeac.org/wordpress/wp-content/uploads/CI-Gross-Impact-Evaluation-Framework.pdf
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1.4 Choosing between applying PA-specific or statewide 
realization rates for reporting 


For both gas and electric savings, there is a preference to use PA-specific results when they are determined 
to be sufficiently reliable. This preference stems from the understanding that program operations, 
documentation, and calculations differ by PA. The criteria set forth to date include two requirements: 1) a 
minimum sample size of 10 sites,3 and 2) achieved precision of the evaluation as follows:  


• Gas: ±20% relative precision at 80% confidence level  
• Electric: ±15% relative precision at 90% confidence level 


For additional discussion of choosing between PA-specific or statewide realization rates, please see the 
following reports and Stage 3 plans:  


• Impact Evaluation of 2017/18 Program Years Custom Electric Installations Stage 3 Plan (June 2019) 
• Impact Evaluation of 2017 Custom Gas Installations Stage 3 Plan (March 2019) 
• Impact Evaluation of 2016 Custom Gas Installations  


1.5 Applicability of statewide results  
In many cases, for either gas or electric, custom project participation among the small PAs is too low to 
provide enough cases for good PA-specific precision without oversampling. As a result, statewide realization 
rates are applied. For gas, Berkshire, Liberty, and Unitil typically rely on statewide estimates; for electric, 
Unitil relies on statewide estimates. However, there has been concern that applying statewide realization 
rates may not be appropriate.   


The concern stems from differences in custom project calculation and review practices across PAs, and the 
hypothesis that the small PAs’ results may differ from the large PAs’. Since the large PAs dominate the 
statewide results, if the small PAs’ results are sufficiently different from the larger PAs’, statewide results 
may not adequately reflect small PA achievements. 


To help address this concern, DNV GL examined historical results in early 2018 through: 


1. Visual review of the distribution of realization rates, to assess whether smaller PAs tend to be high or 
low compared to the bulk of the statewide observations. 


2. Statistical testing for systematic differences in realization rate for small vs. large PAs, after accounting 
for the fuel/end use group (electric only) and the program year. These are the levels at which realization 
rates are reported, by large PA and statewide. 


The conclusion of the above analyses was the small PA realization rates were not systematically higher or 
lower than those of the large PAs. However, this is an issue that should be reviewed periodically to ensure 
that this consistency holds going forward. 


For additional detail on the applicability of statewide results, please see the following documents:  


• Criteria for Choosing between PA-Specific and Statewide Results Memo (See Appendix E)   


 
3 A sample size of ten is a general rule of thumb intended to ensure a reasonably robust basis for calculation of the precision estimate. With an 


extremely small sample size, the precision estimate itself can be badly estimated.  



http://ma-eeac.org/wordpress/wp-content/uploads/MA-CIEC-P79-Custom-Gas-March-06.pdf

http://ma-eeac.org/wordpress/wp-content/uploads/MA-CIEC-P79-Custom-Gas-March-06.pdf
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1.6 Prioritization for custom sites 
In 2019, review and final approval of site reports for custom electric evaluations followed a prioritization 
scheme based on the characteristics of the sample and with the purpose of minimizing and avoiding bias in 
the sample if not all site reports are finalized in time for the PAs’ annual filing deadline. The prioritization 
scheme is as follows: 


1. Strictly following the within-stratum prioritization is important to reduce the possibility of bias in the 
results by retaining the randomness of the stratified random sample design. Prioritization across strata 
does not risk a specific bias, but efforts should be made to bring along each of the strata at a roughly 
equal rate in order to maintain the estimated design precision. 


2. Within a given stratum: 


a. Sites are assigned a random “priority” with the highest priority expressed as 1 and lower priorities 
expressed as ascending integers (1,2,3, etc.). 


b. Sites are included at full weight if they are “in order,” that is, if all the sites with greater priority are 
either complete or refused evaluation. 


c. Sites that are “out of order” can either be included with a weight of 1 or excluded from the interim 
analysis. “Out-of-order sites are defined as having 1 or more sites of greater priority within the 
stratum in a partial complete status (either in review, in analysis or still in data collection).”  


d. Across strata, highest priority is given to:  


i. Strata that are furthest from their target with the number of current completes 


ii. Strata that have higher expected variance (non-lighting) 


iii. Domains that had lower precision in the evaluation of prior years’ sites 


For additional discussion of custom site prioritization, please see the following Stage 3 work plan:  


• Impact Evaluation of 2017/18 Program Years Custom Electric Installations Stage 3 Work Plan 


1.7 Outlier review: Assessing leverage and influence 
In some cases, it is possible that outliers or anomalous values may unduly affect results. Therefore, it is 
necessary to agree on a screening process to identify anomalous values and how to treat them in the final 
analysis. This is a question related to influence and leverage. Influence is the extent to which the estimate 
changes if a particular value is omitted or changed. Leverage is a characteristic of the sample design, that is 
the x values and their weights w, independent of the value of a particular observed y. A point has high 
leverage if the parameter being estimated is very sensitive to deviations between the observed y and the 
underlying line at that value of x. A point can have high leverage but not be influential if the value is in line 
with the patterns in the rest of the data. 


To understand how extreme or anomalous a value is, we compare the residual yj – R̂xj with the typical 
residual. An outlier is one that is large given the magnitude of xj. A value is identified as an outlier based on 
a sample t-test. We calculate the mean m and standard deviation SD of the relative residuals u, then look 
for values that are more than t standard deviations from the mean. That is, we test for: |uj -m| > t SD, 
where t is the t-statistic we want to use as a criterion for extreme. For the 2016 Custom Gas evaluation, we 
chose a t-statistic of 2.  
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For additional technical details, please see the following:  


• Impact Evaluation of 2016 Custom Gas Installations  


1.8 GRR reweighting for cases with evaluated baseline = installed 
equipment 


In some limited cases, the evaluator reclassifies the measure type from a retrofit to lost opportunity, which 
results in the evaluated baseline for a project being equal to the installed equipment, with zero gross 
savings. This situation arose as part of the 2016 Custom Electric Study in one case. In this case, it was 
determined that the customer had no alternative but to install the efficient equipment that they did. Since a 
determination that the customer would have installed the same efficiency without the program is part of the 
NTGR determination, there was concern that including the case in the GRR calculation would constitute 
double counting of the same type of effect already accounted for in NTGR analysis. 


In the event that this issue arises again, Appendix G in the 2016 Custom Electric Report provides guidance 
for a general approach for future cases. The proposed solution is to retain the case in the GRR calculation 
but to multiply savings by the case implicit NTGR. This rationale for this includes:  


• For the portion of reporting savings that is implicitly counted in the group NTGR as non-free rider, there 
is no double counting when using a gross realization rate of zero.  


• For the portion of reported savings that is implicitly counted in the group NTGR as 100% free rider, 
using a gross realization rate of zero would constitute double counting.  


For additional detail, including details on the math supporting this decision and results for the special case 
found in P80, please see the following:  


• Impact Evaluation of 2016 Custom Electric Installations 


1.9 Prospective evaluation results 
Evaluations may recommend updates or changes to savings assumptions, tools, tracking data, or other 
factors that once implemented will impact future realization rates. In these cases, if the PAs can 
demonstrate that they have implemented systematic program changes, the use of retrospective realization 
rates is no longer appropriate, because it would double count any error corrections or adjustments that were 
implemented. In these cases, the PAs may apply a prospective realization rate.  


Examples of assumptions and practices include ISP baselines and or estimating calculators (for steam traps 
for example). Retrospective results are applied to subsequent program year results in the annual report until 
the errors are corrected. Once the PAs have demonstrated the correction, the prospective results are 
applied. The retrospective results include the realization rate reduction due to the incorrect baselines or 
calculators. The prospective realization rate removes the impact of that reduction from the realization rate.    


In order to apply a prospective realization rate, the PAs must demonstrate implementation of systematic 
changes to the satisfaction of the EEAC Consultants. The criteria for demonstrating the changes will vary by 
program, measure, level of effort, and impact of changes. In many cases, the PAs may simply be required to 
provide documentation of a change that was rolled out (as was the case with the stream trap tool). In other 
cases, the EEAC Consultants may request that evaluators examine assumptions and calculations for a subset 



https://dnv.sharepoint.com/teams/MACIEMVPMO/Shared%20Documents/General/Project%2076%20Working%20Document/ma-eeac.org/wordpress/wp-content/uploads/MA-CIEC-P79-Custom-Gas-March-06.pdf

http://ma-eeac.org/wordpress/wp-content/uploads/MA_CIEC_Stage5_Report_P80_Custom_Impact_Evaluation_PY2016_Final.pdf
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of program participants through a quick-hit study. This is currently and will remain at the discretion of the 
EEAC Consultants.  


Special considerations ISP repository. The establishment and use of the ISP repository have additional 
implications for how evaluation results should be used and applied prospectively. This is because 
retrospective realization rates include the effects of baseline adjustments that result from evaluators’ use of 
established ISP baselines. This means that if the PAs use the ISP repository to develop new projects in the 
future, the retrospective realization rate will artificially lower realization rates. In addition, if an ISP study is 
conducted and concludes that the ISP at the time of a project was different from the baseline used for the 
project, the realization rate will include the effect of the ISP baseline.  


To this end, DNV GL has also developed prospective realization rates that remove the impact of ISP baseline 
adjustments. These prospective realization rates better represent the program savings estimates, assuming 
projects are developed using established baselines in the ISP repository. If the PA references a baseline that 
is different from the repository and is found to be incorrect, that effect stays in the prospective realization 
rate.  


Therefore, as recommended in the Custom Electric Impact Evaluation, if the PAs demonstrate the use of the 
ISP repository to develop custom projects, then the prospective realization rates should replace 
retrospective estimates. However, until the point the PAs demonstrates use of ISP repository, the 
retrospective results should be applied. For example, if the PAs are able to demonstrate the use of the ISP 
repository for projects developed in PY2020, they will be able to apply the prospective realization rates, 
despite the fact that the PY2020 projects have not been evaluated. This approach depends upon the PAs’ 
commitment to using the ISP repository and the repository being updated at least annually. 


The same report also suggests the PAs and EEAC Consultants continue the Baseline Advisory Group (BAG) to 
resolve issues resulting from implementing the baseline and impact frameworks. The BAG would address 
issues such as NTG and gross baseline overlap, what changes would apply prospectively, how to deal with 
custom measure lives, and other topics that will arise through future impact evaluations.  


For more details, please see the following:  


• Impact Evaluation of 2016 Custom Electric Installations 
• Impact Evaluation of 2016 Custom Gas Installations  


  



http://ma-eeac.org/wordpress/wp-content/uploads/MA_CIEC_Stage5_Report_P80_Custom_Impact_Evaluation_PY2016_Final.pdf

https://dnv.sharepoint.com/teams/MACIEMVPMO/Shared%20Documents/General/Project%2076%20Working%20Document/ma-eeac.org/wordpress/wp-content/uploads/MA-CIEC-P79-Custom-Gas-March-06.pdf
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2 EMERGING ISSUES 
This section of the Gross Impact Framework Decision Guide includes placeholders for emerging issues. We 
define emerging issues as those that are actively being discussed but have not yet reached resolution due to 
lack of consensus, need for additional research, and/or insufficient information. It is expected that over 
time, most issues flagged here will be decided on and captured in the section above.  


2.1 Special considerations for statewide results and prospective 
evaluation results 


An issue raised while preparing this memo was the possible ramifications for statewide realization rates if 
not all PAs use the ISP repository, but a small PA does. In this scenario, savings could be adjusted 
incorrectly for the small PA that relies on the statewide results. Further, while the issue was raised in 
relation to ISP repository application, other similar circumstances unrelated to ISP could also impact 
statewide realization rates.  


Further discussion among stakeholders will be required to develop a solution that is equitable for all PAs and 
accounts for possible scenarios. In some cases, this may require a case-by-case examination to arrive at an 
equitable solution. We expect to discuss this emerging issue further in the coming year.  


2.2 Lifetime savings and measure life 
The move to dual baselines directly affects lifetime savings calculations for both retrofit and lost opportunity 
measures. The move affects lifetime savings calculations because it requires that evaluators consider the 
baseline at the time of replacement and at the time the replaced equipment would have reached end of life. 
Dual baseline calculations reduce lifetime savings when compared with savings calculated using only a single 
baseline. 


As detailed in the Baseline Framework,4 for early replacement projects, the pre-installation condition is the 
baseline for at least the first-year savings. The evaluator must assess whether savings will vary as a 
function of time due to changing codes, standards, and/or ISP after the remaining useful life of the replaced 
equipment has passed. If so, dual baseline principles apply. 


The “Impact Evaluation of PY2017 Custom Gas Installations” recommends that beginning with the 2020 Plan 
Year Report in the Spring of 2021, impact evaluations should determine a lifetime savings adjustment factor 
which should be applied in the annual report to tracking lifetime savings.   


In addition, the PAs, EEAC consultants, and evaluation contractors should discuss and make 
recommendations regarding studying measure lives, as the most commonly cited measure life study for 
custom measures was completed in 2005, and preliminary findings of recent end-use-focused measure life 
studies have suggested shortening measure life trends.   


This is an emerging topic without an immediate resolution. For further discussion related to dual baseline 
calculation and practices, see the Memorandum on Dual Baseline Calculation Practices and Assumptions. 


 
4 http://ma-eeac.org/wordpress/wp-content/uploads/MA-Commercial-and-Industrial-Baseline-Framework.pdf 
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2.3 Evaluation timing and schedule 
Evaluation planning in Massachusetts relies on several factors, including data availability, weather 
sensitivity, nature of savings, monitoring period, reporting timing, and study execution. Each of these 
factors can impact the timeline of a project and must therefore be accounted for. The least flexible aspects 
are data availability, the need to monitor performance during specific periods for weather-sensitive 
measures, and the timing of results. Since the specific periods of interest for weather-sensitive measures 
vary by fuel type, gas and electric evaluations operate on different timelines.  


The following two graphics illustrate the basic timeline for both custom gas and electric evaluations. The 
timeline incorporates both the ideal timing (blue dot) and the latest possible (orange dot) timing for each 
task. The further timing deviates from the blue dot, the less ideal and the more likely it becomes that trade-
offs may be required. Possible trade-offs include but are not limited to scope reductions including reduction 
in sample sizes, delays in project timeline and/or delivery of results, budget increases, and/or adverse 
effects on the timing of other concurrent study efforts.  


The timelines below require tracking data delivery from the PAs on a schedule that is earlier than it has been 
in the past. This is necessary in order to meet expected reporting dates. The DNV GL team proposes PA 
delivery of preliminary program tracking data to support the custom gas and custom electric impact 
evaluations. DNV GL commits to updating any preliminary tracking data that changes between the delivery 
of the preliminary data and the finalization of PA program tracking data. The DNV GL team will carefully 
track both PA and Team progress on critical path milestones and to revise schedules and propose mitigation 
plans if critical path items (like delivery of program tracking data) are delayed. 


Custom gas evaluation timeline 
As shown in Figure 1 below, it is ideal to receive program tracking data in early to mid-June, so that the 
DNV GL team can process the tracking data and prepare a sample design by mid-August. If data delivery is 
delayed, it pushes back the timelines for processing, sample design, and the request for project files from 
the PAs. On-site data collection is expected to begin in early November, which allows for observation of the 
winter months for weather-sensitive measures. Weather-sensitive measures are prioritized for the winter 
portion of fielding. Once field work is complete, DNV GL can produce the final site reports and move to draft 
reports. 
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Figure 1. Custom gas evaluation timeline 


 


Custom electric evaluation timeline 
The electric evaluation timeline is shown in Figure 2 below. It is necessary to prepare a sample design by 
late March and be in the field for on-site data collection by early May in order to allow for observation of the 
summer months for weather-sensitive measures. In order to prioritize weather-sensitive measures, we split 
the population into the first and second half of the year based on how sensitive measures are to summer 
conditions, and draw our sample of weather-dependent measures from the prior year’s program population 
(Phase 1). For example, for 2020 evaluation activities, we will draw summer-dependent measures from the 
2018 program year population. 


For the remainder of the population (Phase 2), it is ideal to receive program tracking data in mid-March, so 
that the DNV GL team can process tracking data and prepare a sample design by mid-May. The DNV GL 
team recognizes that the timing of this request is outside of the current data management cycle, in which a 
cleaned and fully vetted statewide dataset is typically available by October. However, when data delivery 
occurs on this timeline, it pushes back the timelines for processing, sample design, and the request for 
project files from the PAs and puts the final report timeline at risk. 
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Figure 2. Custom electric evaluation timeline 


 


3 NEXT STEPS 
As a living document, the Framework will continue to be updated with EM&V decisions made in consultation 
with the PAs and EEAC Consultants. DNV GL will document these decisions in memos like this one, which will 
be issued regularly. Other topics that are likely to be discussed in the coming year include prescriptive 
evaluation issues, small business electric, upstream lighting, and upstream non-lighting.  


In addition, DNV GL will work with the PAs and EEAC Consultants to ensure that this document is updated 
more frequently than in the past. We suggest that as items are brought up for discussion, they be noted as 
action items for decision documentation. When this occurs, all decisions should be carefully discussed on a 
BAG call so that the final decision and rationale can be recorded for the record.  


DNV GL will compile these decisions and issue a summary memorandum at least once per year. Draft 
sections may be circulated for review by the PAs and EEAC Consultants in advance of a complete memo so 
that decisions can be codified and language agreed to while the topic is still fresh in stakeholders’ minds.  
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