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August 5, 2020 
 
VIA ELECTRONIC MAIL 
energyefficiency@bpu.nj.gov 
aida.camcacho@bpu.nj.gov 
board.secretary@bpu.nj.gov 
 
Aida Camacho-Welch 
Secretary of the Board 
Board of Public Utilities 
44 South Clinton Avenue, 9th Floor 
P.O. Box 350 
Trenton, New Jersey 08625-0350 
 

 RE:  “New Jersey Cost Test” – Public Stakeholder Meeting, July 30, 2020 
  Comments of Atlantic City Electric Company 
 
Dear Secretary Camacho-Welch: 
 
 On behalf of Atlantic City Electric Company (“ACE” or the “Company”), please accept 
these comments in response to the Notice entitled “Energy Efficiency Transition: ’New Jersey 
Cost Test’ Straw Proposal & Stakeholder Meeting,” issued by the Staff of the New Jersey Board 
of Public Utilities (the “Board”).  Therein, Board Staff invited comments on questions posed 
regarding an appropriate cost test for utility-administered energy efficiency (“EE”) programs. 

As a preliminary matter, ACE incorporates as Attachment 1 its comments of January 17, 
2020 pertaining to Evaluation, Measurement and Verification (“EM&V”), which are attached 
hereto for convenience.  Notably, ACE’s January 17, 2020 comments recommend, among other 
things, applying the Societal Cost Test (“SCT”) for the first program cycle. The 
SCT “is most appropriate as it quantifies the non-energy benefits delivered by the energy 
efficiency programs.”  The Board is supportive of health and safety, economic and workforce 
development, and greenhouse gas emissions reductions, and therefore, a test that accounts for these 
benefits is most appropriate at this time.  
 

The Company acknowledges that time is of the essence.  Both the State and the utilities 
serving New Jersey residents have much to coordinate before the September 25, 2020 utility EE 
program portfolio filing deadline.  The Company is taking the Board’s Order mandating 
coordination among the electric and gas utilities seriously and has been working diligently to 
ensure program design consistency within its service territory and within the State.  Therefore, 
developing a new cost test within just a few weeks of the filing will detract from this effort.  The 
program plans will be complete before the end of August in order to finalize the filing 
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requirements.  Releasing a new test will reopen the program planning process to align the portfolio 
with the test.  If the Board requires the Company to apply a new cost test to the September 25 
filing, then ACE will likely have to update its filing after September 25th to ensure proper 
application of the test to the proposed programs. 
 

Further, there is no time to properly evaluate a new test to ensure that it will accomplish 
the State’s goals.  Developing a specific cost test requires significant stakeholder involvement, 
evaluation, and testing of technical methodologies to ensure emphasis on the inputs that matter 
most to the State.  Fast-tracking this process may result in a sub-optimal test.  
 

The Company is, however, supportive of a process with the EM&V Working Group, Board 
Staff, and other Stakeholders to develop a Resource Value Test to apply to the 2024 - 2027 program 
cycle.  As stated in the Company’s previously filed comments referenced above:  
 

[A]s energy savings become more difficult to achieve, the State 
will need to consider other ways to evaluate program impacts such 
as greenhouse gas emissions, health impacts, and economic value. 
Therefore, ACE may be supportive of investigating a National 
Standard Practice Manual (“NSPM”) approach in the next 
program cycle if it can assist in meeting statewide goals.  The 
NSPM allows for jurisdictions to consider policy and societal 
implications when defining cost-effectiveness.   

 
Developing a test that can be vetted and considered for proper alignment with the State’s 

goals and objectives will better serve the residents of New Jersey.  
 

Finally, the Company supports the comments submitted to this request by Gabel & 
Associates (“Gabel”).  If Board Staff continues with developing a new cost test, the Company 
supports the guidance and methods outlines in Gabel’s written comments as well as the ones stated 
by Isaac Gabel-Frank at the July 30, 2020 stakeholder meeting.  
 

ACE appreciates the opportunity to provide these comments concerning the New Jersey 
Cost Test and looks forward to providing further input on this subject in the future. 
 

Respectfully submitted, 
 
 
              
        Philip J. Passanante 
        An Attorney at Law of the 
          State of New Jersey 
 

 
Enclosure 
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January 17, 2020 
 
ELECTRONIC MAIL 
energyefficiency@bpu.nj.gov 
board.secretary@bpu.nj.gov 
 
Aida Camacho-Welch 
Secretary of the Board 
Board of Public Utilities 
44 South Clinton Avenue, 9th Floor 
P.O. Box 350 
Trenton, New Jersey 08625-0350 
 

 RE: New Jersey Energy Efficiency (sometimes abbreviated herein as “EE”) Transition 
  Comments of Atlantic City Electric Company on Evaluation, Measurement and 

Verification  
 
Dear Secretary Camacho-Welch: 
 
 On behalf of Atlantic City Electric Company (“ACE” or the “Company”), please accept 
these comments as a complement to the Stakeholder Meeting on Evaluation, Measurement and 
Verification (“EM&V”) that took place December 18, 2019.  The stakeholder meeting continued 
engagement on the energy efficiency transition and included a discussion regarding “how 
programs will be selected for inclusion in the portfolio of new and existing State and utility-run 
programs, how energy savings will be determined in each program, and how reported savings will 
be verified to be counted towards meeting the goals of the Clean Energy Act (the “Act”) and 
assessing any associated returns, rewards, or penalties, as well as determining programs’ continued 
inclusion in subsequent program year portfolios.”1  ACE appreciated the opportunity to participate 
in that stakeholder meeting and provides these additional comments for consideration. 
 

Background 

The Act states that: “[e]ach electric public utility shall be required to achieve annual 
reductions in the use of electricity of two percent of the average annual usage in the prior three 
years within five years of implementation of its electric energy efficiency program.  Each natural 
gas public utility shall be required to achieve annual reductions in the use of natural gas of 0.75 
percent of the average annual usage in the prior three years within five years of implementation of 
its gas energy efficiency program.  The amount of reduction mandated by the [New Jersey Board 
                                                           
1 BPU Notice dated November 26, 2019. 
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of Public Utilities [the “Board” or “BPU”] that exceeds two percent of the average annual usage 
for electricity and 0.75 percent of the average annual usage for natural gas for the prior three years 
shall be determined pursuant to the study conducted pursuant to subsection b. of this section until 
the reduction in energy usage reaches the full economic, cost-effective potential in each service 
territory, as determined by the [B]oard.”2  

 
Overview 

 
The Company recognizes the importance of EM&V to understanding the success of the 

proposed energy efficiency programs, including methods to verify reported energy savings in 
compliance with the Act.  As has been demonstrated in Maryland and other states, “[d]etermining 
and validating electricity savings and related impacts is a critical component of Energy Efficiency 
and Demand Response programs. The process of EM&V of resulting program savings is 
particularly important in determining the effectiveness of program delivery, the factors driving or 
impeding customer participation in programs, characteristics of participants and non-participant 
customers, determinants of equipment decisions, and customer satisfaction with program 
delivery.”3 In this light, the Company’s answers to the BPU-asked questions regarding EM&V are 
below. 
 

EM&V 

Question Set 1: 
• What types of evaluations and studies (BCA, baseline, process, impact) are necessary, 

in what cadence and frequency? 

In addition to cost benefit analysis (“CBA”),  impact evaluations should be a top priority 
to determine program effectiveness, as these evaluations “can determine direct and indirect 
performance of an energy efficiency program.” 4   Impact evaluations support cost-
effectiveness analyses 5  by determining program-specific induced effects. 6   Program 

                                                           
2 N.J.S.A. 48:3-87.9  
3 Public Service Commission of Maryland, The EmPOWER Maryland Energy Efficiency Act Report of 2019 (July 
2019), p. 19, available at https://www.psc.state.md.us/wp-content/uploads/2019-EmPOWER-Maryland-Energy-
Efficiency-Act-Standard-Report.pdf 
4 SEE Action, SEE Action Guide for States: Evaluation, Measurement, and Verification Frameworks—Guidance for 
Energy Efficiency Portfolios Funded by Utility Customers (January 2018), p. 12, available at 
https://emp.lbl.gov/sites/default/files/emv_framework_final2_1.12.18.pdf 
5 SEE Action, SEE Action Guide for States: Evaluation, Measurement, and Verification Frameworks—Guidance for 
Energy Efficiency Portfolios Funded by Utility Customers (January 2018), p. 12, available at 
https://emp.lbl.gov/sites/default/files/emv_framework_final2_1.12.18.pdf 
6  SEE Action, Energy Efficiency Program Impact Evaluation Guide (December 2012), p. 3-1, available at 
https://www4.eere.energy.gov/seeaction/system/files/documents/emv_ee_program_impact_guide_0.pdf 
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impacts can include energy and demand savings and non-energy benefits such as avoided 
emissions, job creation/local economic development, and water savings.7 

Impact evaluations are used for determining achieved program effects.  Savings cannot be 
directly measured, only indirectly determined by comparing energy use and demand after 
a program is implemented to what they would have been had the program not been 
implemented (i.e., the baseline).  According to a 2012 SEE Action Report, “[s]uccessful 
evaluations harmonize the costs incurred with the value of the information received; in 
other words, they appropriately balance risk management, uncertainty, and cost 
considerations.” 8  Effective use of impact analysis is to apply the findings prospectively 
when preparing for a new program cycle. This way, the results and learnings of the 
implemented programs can be applied to improve future programs. 

In general, a good evaluation process follows these basic steps:  

o set the program evaluation objectives in the context of the program policy 
objectives; 

o select an impact evaluation savings determination approach; 
o determine energy and demand savings; 
o determine non-energy benefits; 
o report the evaluation results; and 
o work with program administrators to implement recommendations for future 

program improvements. 

In a three-year program cycle, each program should generally be evaluated once.  However, 
this is also based on specific programs.  For instance, if a program is based on deemed 
values determined by a technical resource manual and those values have been consistent 
and there have been no significant changes in technology, then an annual desk review of 
the program may be adequate.  If there have been technology advancements or if more 
granular meter or system data is available, then a more routine and robust review should 
be applied.  Finally, evaluations should be managed so that they are not conducted 
concurrently to manage budgets, resources, and reduce program impacts.  

• What models do we see for who conducts, reviews, and approves each of those? 

In Maryland, the utility as the program administrator files program plans with the Public 
Service Commission (“PSC”) that include cost-benefit analysis. Certain thresholds must 
be achieved for program approval.  

                                                           
7 SEE Action, SEE Action Guide for States: Evaluation, Measurement, and Verification Frameworks—Guidance for 
Energy Efficiency Portfolios Funded by Utility Customers (January 2018), p. 12, available at 
https://emp.lbl.gov/sites/default/files/emv_framework_final2_1.12.18.pdf 
8  SEE Action, Energy Efficiency Program Impact Evaluation Guide (December 2012), p. 3-2, available at 
https://www4.eere.energy.gov/seeaction/system/files/documents/emv_ee_program_impact_guide_0.pdf 
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Program filings also include budgets for evaluation, measurement and verification.  In 
Maryland, the utility as program administrator works with a third-party vendor to oversee 
each program’s EM&V process.  This work is also overseen by the State’s EM&V vendor, 
which verifies the validity of the evaluation process and the results and approves the work 
to proceed.  

• How can stakeholders provide technical or on-the-ground expertise into the process? 

Maintaining stakeholder engagement throughout EM&V can be helpful, as EM&V 
continues through planning, implementation, and evaluation, with the idea that programs 
will be updated over time.9  Ongoing engagement can be especially important for programs 
that do not use deemed values or deemed algorithms.  Upfront, proactive communication 
is key; it can be particularly helpful to communicate upfront with stakeholders about 
planned EM&V practices, including, for example, deemed savings values that will be used 
for evaluation purposes during the program cycle; net-to-gross ratios; avoided costs; and 
how and when changes based on EM&V results are incorporated. 

• What model(s) for program evaluators should New Jersey consider? 

Maryland developed an evaluation process that uses a Guidance Document to outline the 
roles and responsibilities of participating entities, as well as timelines, budget allocations 
for EM&V, stakeholder processes and coordination. The process is supported by a State 
vendor serving as an independent third party that participates in working groups and 
ensures consistency through all vendors evaluating the utility programs. 

Pennsylvania takes a different approach.  There, each utility offering an energy efficiency 
program hires its own EM&V vendor and then reports to the state.  

 

Question Set 2: 
• How should the EM&V process intersect with filing requirements?  What types of 

information are needed when, and from whom? 

EM&V should be part of each program’s initial filing requirement.  An EM&V schedule 
and budget should be defined as part of the program design and costs.  Adequate resources 
for EM&V are typically 4% of the program budget but can be higher or lower depending 
on the age, size and complexity of the program. According to a 2017 report from the 
American Council for an Energy Efficient Economy (“ACEEE”), “[r]esearch has shown 
that utilities spend about 3–5% of efficiency portfolios on EM&V.  However, it is worth 
noting that, while the percentages are within a similar range, the absolute amounts vary 
significantly due to the wide differences in portfolio budgets.”10  

                                                           
9 ACEEE (2017), available at https://aceee.org/sites/default/files/va-scc-emv-072817.pdf  
10 [NEED TO ADD A CITATION FOR THIS QUOTE] 
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• What is needed in this transition period (through launch of new programs) and the 
long term (~5-year goal and beyond)? 

A consistent and transparent EM&V process for all program administrators should be 
established.  This process should be documented and referenced when reviewing program 
filings and throughout program implementation to keep evaluations on schedule. Such 
schedule will depend on the type of program.  

• Should New Jersey evolve towards a unified framework for all distributed energy 
resources? 

ACE has no comment on this question at this time but reserves the right to comment as 
the proceeding develops.   

 
Question Set 3: 

• Should New Jersey develop a primary cost test associated with key policy initiatives, 
e.g., following the Resource Value Framework (National Standard Practice Manual), 
designate one of the five standard tests as the primary test, or employ another 
approach?  What approach is recommended? 

New Jersey currently develops and considers all five tests of the California Standard 
Practice Manual (Participant Cost Test, Program Administration Cost Test, Ratepayer 
Impact Measure Test, Total Resource Cost Test (“TRC”) and Societal Cost Test).  While 
this information may be helpful, it is not clear how each test is being considered with the 
others, and if any one test takes particular precedence over the other.  Therefore, ACE 
suggests that New Jersey determine the primary cost test that meets its key policy initiatives 
and properly accounts for the non-energy benefits the State is working to support.  The 
Company suggests the Societal Cost Test (SCT) is most appropriate as it quantifies the 
non-energy benefits delivered by the energy efficiency programs.  However, as energy 
savings become more difficult to achieve, the State will need to consider other ways to 
evaluate program impacts such as greenhouse gas emissions, health impacts, and economic 
value.  Therefore, ACE may be supportive of investigating a National Standard Practice 
Manual (“NSPM”) approach in the next program cycle if it can assist in meeting statewide 
goals.  The NSPM allows for jurisdictions to consider policy and societal implications 
when defining cost-effectiveness.  The result is often considered a “modified TRC.”  While 
Maryland has not specifically identified the NSPM as a guiding document, the state does 
use a modified TRC when evaluating program and portfolio cost-effectiveness. 

• What are the costs and benefits that you would recommend for consideration in a 
single benefit-cost test? 
Any benefit-cost test should evaluate the incremental cost of the measures against the 
avoided energy costs and the customer realized energy savings, such as:  

o Electric Energy and Demand Savings; 
o Electricity Demand Reduction Induced Price Effects (DRIPE); 
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o Participant Fuel Savings (including natural gas, oil and propane); 
o Participant Water Savings; 
o Avoided Lamp Replacement Costs; 
o Participant Comfort; 
o Reduced Electric Bill Arrearages; and 
o Air Emissions. 

 
• Are there indirect or non-energy related costs or benefits that should be considered?  

If so, how can they be estimated? 
o GHG reductions – system-wide reductions per avoided kWh; 
o water savings – gallons saved per EE device installed; and 
o health and safety factors – monetize avoided health expenses via a deemed value adder 

determined by BPU Staff and Stakeholders prior to utility program filings.  
o See also the first response above in Question Set 1 regarding impact evaluations, which 

help determine other benefits of energy efficiency programs.   
 

Question Set 4: 
• What are the most important factors to address in measurement and verification of 

energy savings? 
o It is important to balance rigor with flexibility when considering evaluation parameters 

and reporting requirements.  The analytic framework for utility EE programs should 
articulate the most important goals and metrics to provide transparency and confidence 
in results but should not create unnecessary burdens or restrictions on program design, 
administration, and implementation, nor unnecessarily increase cost.  In general, the 
greater the granularity of program goals and the stricter the reporting and performance 
requirements, the more expensive and constrained the program will be at achieving its 
goals. 

o Defining the rules and processes upfront is important to align expectations and send 
the right signals to all program actors.  This includes utility representatives, the third-
party evaluator, and implementation contractors.  It has proven beneficial elsewhere 
(specifically in the Pepco and Delmarva Power & Light Company service territories in 
Maryland), that upfront communication in which deemed savings values that will be 
used for evaluation purposes during the program cycle are defined, net-to-gross ratios 
are defined, avoided costs are established, and other EM&V planned practices, such as 
when any EM&V findings are to be incorporated in program planning and applied to 
new programs, are communicated to all parties.  

o Following standard practices used across the industry leverages lessons learned and 
provides ready-to-use frameworks for determining and verifying savings.  

o Filing requirements should be uniform for all EE programs statewide and based on five-
year program cycles to match the Clean Energy Act time horizon. Program results and 
certainty is ensured when consistent deemed values are applied to the entire program 
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cycle. Program goals and reporting should be at the gross wholesale level, and program 
results should be reported annually within a minimum of 75 days of program-year end.   

 
• Should programs be evaluated based on gross or net savings? 

For goal achievement and reporting purposes, the gross savings level should be used. This 
allows for comparisons across programs and territories that may have different net-to-gross 
ratios and provides a true picture of customer-realized savings.  Further, gross values 
provide the real impact on the grid sales that are taking place. “Gross Market Savings: The 
change in energy consumption and/or demand that results from energy efficiency 
programs, codes and standards, and naturally occurring adoption, which have a long-lasting 
savings effect.  Gross market savings generally do not include temporary reductions in 
energy use from changes in weather, income, energy prices, and other structural economic 
changes such as in industry composition.”11  

• For which measures are the use of deemed (assumed) savings appropriate, and which 
measures should be tested to verify actual savings? 

Deemed savings approaches are standard practice for midstream and upstream programs 
as their cost-effectiveness if technical resource manual assumptions are periodically 
reviewed and updated by multiple stakeholders.  End-use metering is sometimes used to 
improve deemed savings estimates.  Midstream and upstream programs also require 
surveys of program actors, including distributors, contractors and customers to assess free-
ridership and spillover. “The deemed savings approach is most commonly used for 
programs that involve simple new construction, or for retrofit energy efficiency measures 
with well-defined applications and savings calculations that have been verified with 
data.”12 

Deemed savings approaches are also standard practice for prescriptive programs, along 
with customer and contractor interviews.  Programs delivering projects with unique 
baselines, e.g., Commercial & Industrial custom and Home Audit and Retrofit, often 
require engineering calculations, simulation or end use metering to estimate ex-post 
savings for each project.  Billing analysis is also used for Home Audit and Retrofit type 
programs (where there is a single utility meter per dwelling).  “It should be noted that the 
term billing analysis is often used generically to describe any analytic methodology used 
to determine project or program energy savings based on the use of the energy consumption 
data contained in consumer billing data. It compares billing data from program participants 

                                                           
11  SEE Action, Energy Efficiency Program Impact Evaluation Guide (December 2012), p. A-7, available at 
https://www4.eere.energy.gov/seeaction/system/files/documents/emv_ee_program_impact_guide_0.pdf 
12  SEE Action, Energy Efficiency Program Impact Evaluation Guide (December 2012), p. 4-12, available at 
https://www4.eere.energy.gov/seeaction/system/files/documents/emv_ee_program_impact_guide_0.pdf 
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over a period of time before the energy efficiency measures are installed at customer sites 
to billing data for a comparable period of time afterward.”13 

• How should advanced M&V (automated data processing/increased data granulation) 
be integrated into EM&V? 

Advanced M&V may be appropriate for certain programs. However, in some cases, like 
Home Performance with Energy Star (“HPwES”), more data is not necessarily better.  In 
Maryland, the PSC requested quarterly evaluations for HPwES to ensure that the incentives 
aligned with savings.  (The program was previously evaluated using a year-over-year 
billing analysis.)  The additional M&V did not yield statically significant results.  

Advanced M&V may be appropriate for commercial programs, however, as energy 
efficiency measures for buildings are variable and dependent on specific systems.  Granular 
data can help to benchmark buildings against each other and determine the best energy-
saving processes and results.  

• When should it be incorporated? 

Advanced Metering Infrastructure (“AMI”) is necessary for advanced M&V so 
deployment of AMI meters will be necessary before advanced practices can be applied to 
program EM&V.  

• What are best practices related to accuracy/confidence/reporting? 

When program administrators report results from several programs, it is important to have 
a common template so all data can be compiled into the same format and compared across 
programs. This format could be in an Excel spreadsheet or input directly to a database.  

Projects that are unique in nature, like custom installations and new processes and 
technologies, often implemented by large energy use customers, require specific 
comparisons of the energy use prior and after the measures were installed.  Other tried-
and-true energy-saving measures, like prescriptive lighting, appliances, and other resources 
that have been measured, can use a deemed savings approach.  There is confidence in each 
practice as it is appropriate for the specific end use and the routine nature of the technology. 

 

  

                                                           
13  SEE Action, Energy Efficiency Program Impact Evaluation Guide (December 2012), p. 4-6, available at 
https://www4.eere.energy.gov/seeaction/system/files/documents/emv_ee_program_impact_guide_0.pdf 
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ACE appreciates the opportunity to comment on this important matter and looks forward 
to its continued participation in this proceeding.   

 
Respectfully submitted, 

 
 
              
        Philip J. Passanante 
        An Attorney at Law of the 
          State of New Jersey 
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Aida Camacho-Welch         August 5, 2020 
     
Secretary of the Board 
New Jersey Board of Public Utilities 
44 South Clinton Avenue, 9th Floor P.O. Box 350  
Trenton, New Jersey 08625-0350  
 
RE: New Jersey Cost Test Proposal 

Dear Secretary Camacho-Welch:  

The American Council for an Energy-Efficient Economy (ACEEE) welcomes this opportunity 
to provide comments in response to the “New Jersey Cost Test Proposal” (the “NJ Cost Test 
Proposal”) issued by the New Jersey Board of Public Utilities’ (“BPU” or the “Board”) Division 
of Clean Energy (“DCE”) for public comment on July 24, 2020. ACEEE is a nonprofit research 
organization based in Washington, D.C. that conducts research and analysis on energy 
efficiency. ACEEE is one of the leading groups working on energy efficiency issues in the 
United States at the national, state, and local levels. We have been active on efficiency for more 
than three decades and have actively participated in the Energy Efficiency Transition 
stakeholder process in New Jersey to share our research and understanding of best practices. 
 
We commend staff for its draft NJ Cost Test Proposal that would include many of the multiple 
benefits of energy efficiency including energy and non-energy impacts.  We also commend its 
approach to use a primary New Jersey Cost Test (“NJCT”) that aims to reflect the state’s public 
policies and to fully value the benefits and costs of efficiency with an approach that is 
symmetrical. After reviewing the staff proposal, we recommend five improvements in our 
comments to further support the test’s alignment with state public policy and to support the 
principle of symmetry in cost-benefit analysis.  We first summarize our recommendations and 
then provide additional details below. 
 

1. Global NJCT Inputs: Use a low risk/societal discount rate (e.g., 3% or less). 
2. Global NJCT Inputs: Use marginal line losses. 
3. Non-Energy Resource Savings, Public Health Benefits: Quantify the avoided pollution 

and emissions reductions benefits of efficiency. 
4. Non-Energy Resource Savings, Other Low-Income Health and Safety Impacts: quantify the 

indoor health and safety benefits for whole-house interventions for both low-income 
and non-low-income households 
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5. Other Non-Energy Indirect Benefits: consistent with other states’ approaches, use 
adders to capture the many other benefits of efficiency beyond the quantifiable 
energy, health and environment benefits described above. Adders ensure these other 
benefits are valued rather than assumed to be zero.  We recommend applying a 10% 
adder to all non-low-income programs and an adder of at least 20% to low-income 
programs.  

 
Global NJCT Inputs 
 
1. Discount Rates  

 
One important issue in determining whether a state will succeed in its policy objectives to 
advance energy efficiency accomplishments is the choice of a discount rate to use in assessing 
the cost-effectiveness of energy efficiency programs.  As the Staff Report clearly illustrates 
with examples (p.8), the use of different discount rates can have a profound effect on the 
perceived value of energy efficiency benefits over time. While it is true that a majority of states 
still use an estimate of the utility’s weighted-average cost of capital (WACC) as their discount 
rate, the National Standard Practice Manual (NSPM)1 provides a discussion of the theory 
behind discount rates and explains why the assumption of using WACC for energy efficiency 
programs is not necessarily appropriate. 
 

“The utility WACC is typically used to indicate the time preference for investor-owned 
utilities (i.e., reflects the time preference of the utility investors, which is the after-tax 
cost of equity and the cost of debt). The key goal of utility investors is to maximize the 
returns on their investments. Therefore, the time preference of utility investors is not 
necessarily the same as the time preference of utility customers, or the regulatory time 
preference. 
Regulators/decision-makers should recognize this important distinction when 
considering whether to use the utility WACC as a discount rate. The primary objective 
of the cost-effectiveness analysis is to identify those utility resources that will best serve 
customers with safe, reliable, low-cost energy services over the long term. This objective 
is fundamentally different from the objective of maximizing utility investors’ returns. 
These different objectives dictate different time preferences. 
Another objective of the cost-effectiveness analysis is to meet the jurisdiction’s 
applicable policy goals, which might include, for example, reducing the energy burden 
for low-income customers, reducing price volatility, reducing reliance upon fossil fuels, 
and reducing carbon emissions. Again, this objective of meeting applicable policy goals 

 
1 The National Standard Practice Manual for Assessing Cost-Effectiveness of Energy Efficiency 
Resources, National Efficiency Screening Project (2017).  
https://www.nationalenergyscreeningproject.org/the-national-standard-practice-manual-for-energy-
efficiency/  
 

https://www.nationalenergyscreeningproject.org/the-national-standard-practice-manual-for-energy-efficiency/
https://www.nationalenergyscreeningproject.org/the-national-standard-practice-manual-for-energy-efficiency/
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is fundamentally different from the objective of maximizing utility investors’ returns; 
and these different objectives dictate different time preferences. These longer-term, 
broader objectives suggest that utility cost-effectiveness analyses should place a higher 
value on future impacts than utility investors would.”  (p. 77) 
 

The Database on State Efficiency Screening Practices (DSESP)2 provides a database on state 
approaches to assessing cost-effectiveness of energy efficiency programs.  In that dataset, they 
identify at least 11 states that use a “low-risk”3 discount rate rather than a WACC, and a total 
of 15 states that use a discount rate of less than 5%.  Nine states us a discount rate of 3% or less 
(IL, ME, MA, MI, MN, NH, RI, VT, and WI). 

Those states with the lower discount rates tend to be national leaders in utility energy 
efficiency accomplishments.  Six of those nine states are in the top 10 of states in the nation in 
terms of utility energy efficiency polices and production, in ACEEE’s most recent State 
Scorecard report.4  Also, six of those states are in the top ten of actual utility energy efficiency 
savings achieved (electricity savings as a percentage of sales) in that Scorecard report, 
including four of the top five states in the nation. 

ACEEE considers the use of a low-risk/societal discount rate for energy efficiency 
programs to represent best practice in the industry today.  As New Jersey aspires to be a 
leading state in terms of energy efficiency, it should implement the approach that many other 
leading states have adopted and utilize a low-risk/societal discount rate for energy efficiency 
programs.  We recommend that the NJCT use a low-risk/societal discount rate of 3% or less. 
 
 
2. Line Losses 

 
The Staff Report correctly identifies the issue here. 

“The higher the load on the electric system, the higher the line losses. This means that 
the line losses from energy saved through efficiency, which saves energy at the margin, 
are significantly higher than average system losses.” (p. 8) 

This issue has been well documented and explained elsewhere (e.g., Lazar & Baldwin, 2011).5  
In order to properly quantify the benefits of end-use energy efficiency in terms of utility 
system energy and capacity savings, the estimation of savings should include a factor for line 

 
2 https://nationalefficiencyscreening.org/state-database-dsesp/  
 
3 This is a term commonly applied to a low discount rate (lower than WACC) to reflect that energy efficiency as a resource 
has advantages in terms of lower risk, as well as the fact that energy efficiency programs are often intended to serve a number 
of societal policy objectives (as described in the NSPM quote above). The interest rate on 10-year U.S. Treasury bonds (over 
the last 10 years typically in the range of 0.6% to 3.0%) is commonly used to represent a low-risk/societal discount rate. 
 
4 [4] 2019 State Energy Efficiency Scorecard, ACEEE, 2019   https://www.aceee.org/research-report/u1908 
 
5 Valuing the Contribution of Energy Efficiency to Avoided Marginal Line Losses and Reserve Requirements 
Principal authors Jim Lazar and Xavier Baldwin, Regulatory Assistance Project, August, 2011 
https://www.raponline.org/wp-content/uploads/2016/05/rap-lazar-eeandlinelosses-2011-08-17.pdf    

https://nationalefficiencyscreening.org/state-database-dsesp/
https://www.aceee.org/research-report/u1908
https://www.raponline.org/wp-content/uploads/2016/05/rap-lazar-eeandlinelosses-2011-08-17.pdf
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losses at the margin.  We recommend that the NJCT use marginal line losses rather than 
average line losses in estimating energy efficiency impacts. 
 
Non-Energy Resource Savings 
 

3. Public Health Benefits of Avoided Pollution 
 
Power plants generate a long list of health-harming pollutants, including fine particulate 
matter (PM2.5) and nitrogen oxides (NOx), which contribute to serious respiratory health 
problems—including lung cancer, which kills more men and women in the United States than 
any other form of cancer.6 These same pollutants exacerbate chronic obstructive pulmonary 
disease (COPD), which is the third leading cause of death in the country.7 Pollution from 
power plants also triggers asthma, a chronic disease already at epidemic levels.8 In addition to 
respiratory harm, air pollutants such as NOx, sulfur dioxide (SO2), and PM2.5 produced by 
burning fossil fuels harm cardiovascular health. They contribute to coronary heart disease, the 
leading cause of death in the United States.9 These pollutants also lead to increased 
hospitalizations for heart attacks and congestive heart failure, and the mercury they include 
causes serious neurological damage.10 Finally, power plants emit greenhouse gases that 
contribute to climate change. Climate change causes extreme weather events such as heat 
waves, extreme storms, and droughts; the resulting consequences—including heat effects, 
floods, increases in waterborne and insect-borne diseases, drops in crop production, and 
wildfires—can severely affect the health of people living in those communities.11 We 
recommend the adoption of the following values for avoided pollution from energy savings 
programs in New Jersey:  

• Carbon dioxide (CO2) – We recommend using the social cost of carbon for each ton of 
CO2 avoided as listed in the Interagency Working Group on Social Cost of Greenhouse 
Gases, United States Government. 2016 Technical Support Document: -Technical 
Update of the Social Cost of Carbon for Regulatory Impact Analysis -Under Executive 
Order 12866.12 The dollar values in this document should be updated from 2007 dollars 
as appropriate for the New Jersey analysis. To determine the total tons of CO2 avoided 

 
6 ALCF. 2017. “Lung Cancer Facts.” Accessed October. www. lungcancerfoundation.org/about-us/lung-cancer-facts/.  
7 National Institutes of Health. 2017. “COPD: What Is.” https://www.nhlbi.nih.gov/health-topics/copd 
8 Akinbami, Simon, and Rossen 2016. “Changing Trends in Asthma Prevalence among Children.” Pediatrics 137 (1): 1–9.  
https://pediatrics.aappublications.org/content/early/2015/12/24/peds.2015-2354 
9 Physicians for Social Responsibility. 2011. How Air Pollution Contributes to Heart Disease. www.psr.org/assets/pdfs/air- 
pollution-effects-cardiovascular.pdf.  
10 WHO 2017. “Mercury and Health.” www.who.int/mediacentre/factsheets/fs361/en/.  
11 IPCC. 2015. Climate Change 2014 Synthesis Report. 
https://www.ipcc.ch/site/assets/uploads/2018/05/SYR_AR5_FINAL_full_wcover.pdf  
12 August 2016. epa.gov/sites/production/files/2016- 12/documents/sc_co2_tsd_august_2016.pdf. 

https://www.nhlbi.nih.gov/health-topics/copd
https://pediatrics.aappublications.org/content/early/2015/12/24/peds.2015-2354
https://www.ipcc.ch/site/assets/uploads/2018/05/SYR_AR5_FINAL_full_wcover.pdf
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by the portfolio of energy efficiency programs, we recommend using EPA’s AVoided 
Emissions and geneRation Tool (AVERT).   

• Other pollutants – We do not at this time have a recommendation for calculating the 
benefits of other avoided pollutants, but support doing so for other pollutants, 
particularly NOx, SO2, mercury, and methane.  
 

4.  Participant Health and Safety Benefits  
 
Using the methodology outlined in ACEEE’s recent report Making Health Count13, we 
quantified some of the indoor health benefits of whole house (including low-income) energy 
efficiency programs for New Jersey residents. The table below lists the per household benefits 
at 1 year and after 10 years for benefits related to asthma, avoided falls, and both heat and cold 
related thermal stress. Formulas and assumptions can be found in the Appendix. We estimate 
that well-designed whole-house and low-income energy efficiency programs that address 
these health and safety risks, if delivered in New Jersey, would result in a per household 
dollar value of benefits of $14,484.  
 
Table 1 Monetized Benefits of Whole-Home and Low-Income Energy Efficiency Programs 
for Select Health and Safety Outcomes 

 
Household 
savings after 
one year 

Household 
savings after 
ten years  

Statewide total 
after one year 
(500 
Households) 

Statewide total 
after ten years 
(500 
Households) 

Reduced trip-
and-fall injuries $369 $9,404 $184,595 $4,702,035 

Reduced asthma 
symptoms $231 $4,491 $115,389 $2,245,514 

Reduced heat-
related thermal 
stress 

$42 $382 $20,817 $191,293 

Reduced cold-
related thermal 
stress 

$24 $207 $11,789 $103,635 

Total monetized 
health benefits 
from four 
targeted 
interventions 

$666 $14,484 $332,590 $7,256,798 

  

 
13 ACEEE. 2020. Making Health Count: Monetizing the Health Benefits of In-Home Services Delivered by Energy Efficiency Programs. 
www.aceee.org/research-report/h2001. 

http://www.aceee.org/research-report/h2001
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Some of these benefits were measured and monetized in a national evaluation of the federal 
Weatherization Assistance Program. This peer reviewed evaluation found the per unit health-related 
benefits of the WAP program to be $14,148. The report explains that the main contributors to this total 
are: “avoided deaths from CO poisoning, fire, and thermal stress; avoided hospitalizations and 
emergency department (ED) visits related to these three areas as well as asthma-related symptoms; 
increased ability to afford prescriptions; and disposable income gains from fewer missed days at 
work.”14 

In the following sections we discuss each of these four categories of health benefit in additional 
detail.  
 
Asthma 
In New Jersey, approximately 600,000 adults and 177,000 children currently suffer from 
asthma. The disease disproportionately impacts communities of color; in New Jersey 14% of 
Black adults have asthma.15 In 2017, there were 6,810 asthma-related hospitalizations and 
45,578 emergency room visits.16 The estimated cost of these visits was a total $391 million.17 
The governor and department of health created the New Jersey Asthma Strategic Plan to 
reduce the burden of asthma across the state.18  
Homes may contain a number of asthma triggers, including mold, dust mites, and pests.19 
Additional factors that can trigger asthma attacks include extreme indoor temperatures, 
humidity and moisture, and other sources of poor air quality.20 Leaky windows and poor 
insulation, for example, can lead to cold drafts and extreme temperatures in a home, which can 
in turn trigger asthma attacks and exacerbate other respiratory illnesses.21 Poorly sealed 
building envelopes also make it easier for pests and moisture to infiltrate, which can lead to 
mold growth and the introduction of allergens and disease.  

Changes to a living environment can help to limit emergency department visits, 
hospitalizations, and other medical costs associated with asthma by reducing triggers within 
the home that can cause an attack.22 Implementing energy efficiency measures can mitigate all 

 
14 Oak Ridge National Laboratory. 2015. Exploratory Review of Grantee, Subgrantee and Client Experiences with Deferred Services under 
the Weatherization Assistance Program. https://weatherization.ornl.gov/wp-
content/uploads/pdf/WAPRecoveryActEvalFinalReports/ORNL_TM-2014_364.pdf 
15 State of New Jersey Department of Health. https://www.state.nj.us/health/chs/hnj2020/chronic/asthma/ 
16 Based on data from the New Jersey State Health Assessment Data query tool. https://www-doh.state.nj.us/doh-shad/ 
17 Calculations were estimated using the average cost of asthma-related hospitalizations and emergency room visits as detailed in the 
Healthcare Cost and Utilization Project. https://hcupnet.ahrq.gov/#setup 
18 State of New Jersey Department of Health. https://www.state.nj.us/health/chs/hnj2020/chronic/asthma/ 
19 CDC. 2010. “Common Asthma Triggers.” www.cdc.gov/asthma/triggers.html  
20 Vermont Department of Health. 2018. Weatherization + Health: Health and Climate Change Co- Benefits of Home Weatherization in 
Vermont. www.healthvermont.gov/sites/default/files/documents/pdf/ENV_CH_WxHealthReport.pdf.  
21 Asthma and Allergy Foundation of America. 2020. “Weather Can Trigger Asthma.” www.aafa.org/page/weather-triggers-asthma.aspx. 
American Lung Association. 2018. “Cold Weather and Your Lungs.” www.lung.org/about-us/media/top-stories/cold-weather-your-
lungs.html.   
22Breysse et al. 2011. “Health Outcomes and Green Renovation of Affordable Housing.” Public Health Reports. 
www.ncbi.nlm.nih.gov/pmc/articles/PMC3072905. Breysse et al. 2014. “Effect of Weatherization Combined with Community Health 
Worker In-Home Education on Asthma Control.” American Journal of Public Health. www .ncbi.nlm.nih.gov/pmc/articles/PMC3910032/. 
Osman et al. 2010. “A Randomised Trial of Home Energy Efficiency Improvement in the Homes of Elderly COPD Patients.” European 
Respiratory Journal. www.ncbi.nlm.nih.gov/pubmed/19643937. Oak Ridge National Laboratory. 2015. Exploratory Review of Grantee, 
Subgrantee and Client Experiences with Deferred Services under the Weatherization Assistance Program. 
https://weatherization.ornl.gov/wp-content/uploads/pdf/WAPRecoveryActEvalFinalReports/ORNL_TM-2014_364.pdf 

https://weatherization.ornl.gov/wp-content/uploads/pdf/WAPRecoveryActEvalFinalReports/ORNL_TM-2014_364.pdf
https://weatherization.ornl.gov/wp-content/uploads/pdf/WAPRecoveryActEvalFinalReports/ORNL_TM-2014_364.pdf
https://www.state.nj.us/health/chs/hnj2020/chronic/asthma/
https://www-doh.state.nj.us/doh-shad/
https://hcupnet.ahrq.gov/#setup
https://www.state.nj.us/health/chs/hnj2020/chronic/asthma/
http://www.cdc.gov/asthma/triggers.html
http://www.healthvermont.gov/sites/default/files/documents/pdf/ENV_CH_WxHealthReport.pdf
http://www.aafa.org/page/weather-triggers-asthma.aspx
http://www.lung.org/about-us/media/top-stories/cold-weather-your-lungs.html
http://www.lung.org/about-us/media/top-stories/cold-weather-your-lungs.html
https://weatherization.ornl.gov/wp-content/uploads/pdf/WAPRecoveryActEvalFinalReports/ORNL_TM-2014_364.pdf
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of these risks and make homes healthier by sealing up building envelopes, improving 
ventilation, increasing insulation, and repairing or upgrading heating and cooling 
equipment.23 Offering health and safety measures—such as mold remediation, and providing 
pillow covers and low-emission vacuums—alongside these energy efficiency measures 
through in- home programs can help to alleviate asthma triggers.24  

Fall-Related Injuries 

In 2017, there were 441 deaths associated with older adults falling, over 17,000 
hospitalizations, and over 57,000 emergency room visits.25 Such falls can result in serious 
injuries, including broken bones and head injuries, as well as weakness that can lead to greater 
risk of future falls.26 Falls can impact quality of life, particularly for older adults whose fear of 
falling can lead to limiting activities, physical decline, depression, and social isolation.27 The 
medical costs associated with trips and falls in adults over 60 were estimated at more than $1.8 
billion in New Jersey in 2017.28   

To prevent trips and falls in the home, the CDC recommends installing good lighting, stair 
handrails, and shower grab bars.29 Additional modifications might include installing ramps; 
repairing steps; installing raised, water-conserving toilets; and making modifications to reduce 
other trip hazards.30 Studies have shown that in- home interventions such as these can reduce 
trips and falls that require older adults to seek medical attention.31  

Cold-Related Thermal Stress  

 
23 Francisco et al. 2016. “Ventilation, Indoor Air Quality, and Health in Homes Undergoing Weatherization.” Indoor Air 27 (2): 463–77. 
www.ncbi.nlm.nih.gov/pubmed/27490066. Leech, J., M. Raizenne, and J. Gusdorf. 2004. “Health in Occupants of Energy Efficient New 
Homes.” Indoor Air 14 (3): 169–73. www.ncbi.nlm.nih.gov/pubmed/15104783. Wallner et al. 2015. “Indoor Environmental Quality in 
Mechanically Ventilated, Energy-Efficient Buildings vs. Conventional Buildings.” International Journal of Environmental Research and 
Public Health 12 (11): 14132–47. www.ncbi.nlm.nih.gov/pubmed/26561823. Wilson et al. 2014. “Watts-to-Wellbeing: Does Residential 
Energy Conservation Improve Health?” Energy Efficiency 7 (1): 151–60. doi.org/10.1007/s12053-013-9216-8.  
24 Breysse et al. 2014. “Effect of Weatherization Combined with Community Health Worker In-Home Education on Asthma Control.” 
American Journal of Public Health. www .ncbi.nlm.nih.gov/pmc/articles/PMC3910032/. Oak Ridge National Laboratory. 2015. Exploratory 
Review of Grantee, Subgrantee and Client Experiences with Deferred Services under the Weatherization Assistance Program. 
https://weatherization.ornl.gov/wp-content/uploads/pdf/WAPRecoveryActEvalFinalReports/ORNL_TM-2014_364.pdf 
25 New Jersey Falls Prevention Workgroup. 2018. New Jersey Falls Prevention Awareness Week. 
https://www.state.nj.us/humanservices/doas/documents/Falls%20Fact%20Sheet%202018.pdf   
26 CDC. 2017. “Important Facts about Falls.” www.cdc.gov/homeandrecreationalsafety/falls/adultfalls.html.   
27 National Council on Aging. 2018. Falls Prevention Awareness Day: 2017 Impact Report. Arlington, VA: NCOA. 
d2mkcg26uvg1cz.cloudfront.net/wp- content/uploads/2017-FP AD-Compendium-1.pdf.  
28 New Jersey Falls Prevention Workgroup. 2018. New Jersey Falls Prevention Awareness Week. 
https://www.state.nj.us/humanservices/doas/documents/Falls%20Fact%20Sheet%202018.pdf   
29 CDC. 2015. Check for Safety: A Home Fall Prevention Checklist for Older Adults. www.cdc.gov/steadi/pdf/check_for_safety_brochure-
a.pdf   
30 Tohn et al. 2020. “Incorporating Injury Prevention into Energy Weatherization Programs.” Journal of Public Health Management and 
Practice 26 (1): 80–2. https://journals.lww.com/jphmp/Citation/2020/01000/Incorporating_Injury_Prevention_Into_Energy.14. 
31 Breysse et al. 2015. “Self-Reported Health Outcomes Associated with Green-Renovated Public Housing among Primarily Elderly 
Residents.” Journal of Public Health Management and Practice 21 (4): 335–67. www.ncbi.nlm.nih.gov/pubmed/25679773.  Tohn et al. 
2020. “Incorporating Injury Prevention into Energy Weatherization Programs.” Journal of Public Health Management and Practice 26 (1): 
80–2. https://journals.lww.com/jphmp/Citation/2020/01000/Incorporating_Injury_Prevention_Into_Energy.14. Moylan and Binder. 
2007. Falls in Older Adults: Risk Assessment, Management and Prevention.” American Journal of Medicine 120 (6): 493–7. 
www.amjmed.com/article/S0002-9343(06)00903-X/fulltext.   

http://www.ncbi.nlm.nih.gov/pubmed/27490066
http://www.ncbi.nlm.nih.gov/pubmed/15104783
http://www.ncbi.nlm.nih.gov/pubmed/26561823
https://link.springer.com/article/10.1007/s12053-013-9216-8
https://weatherization.ornl.gov/wp-content/uploads/pdf/WAPRecoveryActEvalFinalReports/ORNL_TM-2014_364.pdf
https://www.state.nj.us/humanservices/doas/documents/Falls%20Fact%20Sheet%202018.pdf
http://www.cdc.gov/homeandrecreationalsafety/falls/adultfalls.html
https://www.state.nj.us/humanservices/doas/documents/Falls%20Fact%20Sheet%202018.pdf
http://www.cdc.gov/steadi/pdf/check_for_safety_brochure-a.pdf
http://www.cdc.gov/steadi/pdf/check_for_safety_brochure-a.pdf
https://journals.lww.com/jphmp/Citation/2020/01000/Incorporating_Injury_Prevention_Into_Energy.14.
http://www.ncbi.nlm.nih.gov/pubmed/25679773
https://journals.lww.com/jphmp/Citation/2020/01000/Incorporating_Injury_Prevention_Into_Energy.14.
http://www.amjmed.com/article/S0002-9343(06)00903-X/fulltext
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Extreme indoor thermal conditions—temperatures and drafts—can have significant adverse 
health effects. Infants and elderly populations are especially at risk.32 Weatherization measures 
in cold climates address inadequate heating systems and excessive drafts in homes, decreasing 
the chances of households experiencing dangerously cold temperatures.33 These programs also 
lower energy burdens, which can make heating a home more affordable and help to avoid 
utility shut-offs. Weatherization programs can target populations that are particularly at risk 
for developing cold-related thermal stress, including households with inadequate food, 
clothing, or heating systems; children and/or elderly occupants; and individuals with chronic 
medical conditions.34 By air-sealing building envelopes and installing insulation, 
weatherization efforts can reduce heat loss and mitigate the risk of thermal stress for building 
occupants.35  

 Heat-Related Thermal Stress  

 Exposure to excessive heat inside the home can lead to heat exhaustion or heat stroke, which 
can cause fatigue, headache, nausea, fainting, muscle cramping, confusion, and rapid pulse.36 
In New Jersey, there were over 1,200 hyperthermia related ER visits and 166 hospitalizations.37  

Weatherization addresses inadequate cooling systems and improves home ventilation, 
decreasing the chances of households experiencing dangerously hot temperatures that can 
lead to heat-related illnesses.38 Weatherization programs can target households with 
inadequate cooling systems, children and/or elderly occupants, and individuals with chronic 
medical conditions.39  

Other Health & Safety Benefits 

We have calculated only a few select benefits from the long list of health outcomes that might 
accrue to households participating in an in-home energy efficiency program. These benefits 
could be maximized through strategic delivery of programs that offer simple and proven 
strategies such as fire prevention, remediation of lead and mold, and mitigation of exposures 
to hazards and indoor air pollution from chemicals, carbon monoxide, and combustion 
sources. In New Jersey, approximately 12% of houses do not have working carbon monoxide 
monitors. By installing carbon monoxide detectors as part of energy efficiency services, there 
could be a reduction in the 117 annual emergency room visits associated with in-building 

 
32 CDC. 2019. “Hypothermia.” www.cdc.gov/disasters/winter/staysafe/hypothermia.html.    
33 ORNL. 2014. Health and Household-Related Benefits Attributable to the Weatherization Assistance Program. 
weatherization.ornl.gov/wp- content/uploads/pdf/WAPRetroEvalFinalReports/ORNL_TM-2014_345.pdf.  
34 Mayo Clinic. 2019. “Hypothermia.” www.mayoclinic.org/diseases- conditions/hypothermia/symptoms-causes/syc-20352682.  
35 Green & Healthy Homes Initiative. 2017. Weatherization and Its Impact on Occupant Health Outcomes. 
www.greenandhealthyhomes.org/wp-content/uploads/Weatherization-and-its- Impact-on-Occupant-
Health_Final_5_23_2017_online.pdf.  
36 CDC. 2016. Picture of America: Heat-Related Illness. www.cdc.gov/pictureofamerica/pdfs/picture_of_america_heat-related_illness.pdf.    
37 Based on data from the New Jersey State Health Assessment Data query tool. https://www-doh.state.nj.us/doh-shad/ 
38 ORNL. 2014. Health and Household-Related Benefits Attributable to the Weatherization Assistance Program. 
weatherization.ornl.gov/wp- content/uploads/pdf/WAPRetroEvalFinalReports/ORNL_TM-2014_345.pdf.  
39 CDC. 2016. Picture of America: Heat-Related Illness. www.cdc.gov/pictureofamerica/pdfs/picture_of_america_heat-related_illness.pdf.    

http://www.cdc.gov/disasters/winter/staysafe/hypothermia.html
http://www.cdc.gov/pictureofamerica/pdfs/picture_of_america_heat-related_illness.pdf
https://www-doh.state.nj.us/doh-shad/
http://www.cdc.gov/pictureofamerica/pdfs/picture_of_america_heat-related_illness.pdf
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carbon monoxide poisoning, which cost New Jersey residents over $3 million a year.40 
Similarly, by installing smoke detectors in homes, there could be a reduction in the number of 
fire-related injuries. In 2016, 53 people died as a result of a fire and there were 239 injuries.41 
The following are among the many potentially achievable benefits: improved sleep, improved 
comfort of home, ability to afford prescriptions, ability to afford nutritious food, reduced 
outdoor noise infiltration, reduced stress, fewer days of asthma-related symptoms, reduced 
exposure to mold, humidity, and excess moisture, reduced home fires, and fewer missed days 
of school and work. 

Other Non-Energy Indirect Benefits 
 

5. Adopt Adders to Capture Other Non-Energy Indirect Benefits 
 

In addition to the quantifiable energy, environmental, and health benefits of energy efficiency, 
many other non-energy, indirect benefits result from efficiency investments that we have not 
attempted to quantify here.  To be true to the principle of symmetry in cost benefit analysis, it 
is critical that benefit-cost tests capture all benefits if they capture all costs.  For example, if all 
participant costs are included in a test, then that same test must include all participant benefits.  
Participants invest in efficiency for many reasons other than economic reasons.  It would be 
imbalanced to count all the costs and only the energy-related benefits. Additional participant 
benefits include things like increased property asset values, improved comfort & satisfaction, 
water savings and several other health benefits beyond those captured in our calculations 
above on health and safety.  These include avoided deaths from carbon monoxide poisoning, 
fewer missed days of work and school, improved sleep, reduced exposure to mold, humidity, 
and excess moisture; reduced cockroach, rodent, and other pest infestations; improved indoor 
air quality and reduced exposure to outdoor air pollution; reduced home fires; reduced “heat, 
treat, or eat” choice dilemma and improved ability to afford prescription medications; reduced 
stress from lower living expenses and improved living conditions.  For business participants, a 
significant additional benefit includes improved productivity.  Beyond participant non-energy 
benefits, additional non-energy benefits accrue to the utility system such as avoided risk, 
improved resilience, and reduced arrearages (See the National Standard Practice Manual for 
additional examples). 
 
Rather than attempting to quantify each of these non-energy, indirect benefits to participants 
and to the utility system, we recommend a more practical approach: a 10% adder to represent 

 
40 New Jersey State Health Assessment Indicator Report noted that 83.7% of NJ residents had a working CO detector.https://www-
doh.state.nj.us/doh-shad/indicator/complete_profile/COdetector.html 
Hospitalization numbers are based on data from the New Jersey State Health Assessment Data query tool. https://www-
doh.state.nj.us/doh-shad/. Total cost of carbon monoxide poisoning based on costs detailed in the Healthcare Cost and Utilization 
Project. https://hcupnet.ahrq.gov/#setup 
41 New Jersey Division of Fire Safety. 2017. https://www.nj.gov/dca/divisions/dfs/pdf/fire_in_nj_2016.pdf 

https://www-doh.state.nj.us/doh-shad/indicator/complete_profile/COdetector.html
https://www-doh.state.nj.us/doh-shad/indicator/complete_profile/COdetector.html
https://www-doh.state.nj.us/doh-shad/
https://www-doh.state.nj.us/doh-shad/
https://hcupnet.ahrq.gov/#setup
https://www.nj.gov/dca/divisions/dfs/pdf/fire_in_nj_2016.pdf
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the broad range of these additional benefits. This would be separate and distinct from the 
quantified benefits calculations for energy, environment, and health benefits. While this is an 
imperfect estimate, it is common practice in several states and regions.  We reviewed the 
Database of State Energy Screening Practices (DSESP)42 and found at least the following states 
use a benefits adder for non—low-income programs: Colorado (20% adder), District of 
Columbia (5% adder), Montana (10%), Nevada (10%), and New Hampshire (10%).  In addition, 
the Pacific Northwest43 region has for a longtime used a 10% cost preference for energy 
efficiency programs when comparing to other resource options.  Specific non-energy benefits 
that are cited as included in these adders may vary but they point to a growing 
acknowledgment of the importance of assigning a value to these other non-energy benefits.   
 
In addition to that broadly justified adder for all types of energy efficiency programs, we 
recommend establishing an additional dedicated adder specifically for low-income (LI) 
programs.  This would be to reflect the wide range of additional benefits to LI participants and 
to the community from energy efficiency programs targeted at that sector.  These would 
include things like housing stock preservation; reduced transience in the community; 
improved comfort and livability in the home (which could also improve school and work 
performance); lower household energy burdens which could lead to increased disposable 
income to use for other household needs (which could also benefit the local economy).  
 
While LI programs may be exempt from meeting specified benefit-cost analysis thresholds in 
New Jersey, it is still good practice to analyze benefits and costs for all programs.  In addition, 
it could prove useful to have an agreed-upon adder for LI programs to evaluate new 
opportunities given the BPU’s stated priority objective to reach low-income communities.  Our 
review of DSESP and other sources identified at least the following LI adder examples: 
Colorado (up to a 50% adder)44, Pacific Northwest states Idaho, Oregon, Washington (10% 
adder), Nevada (25%), New Hampshire (20%), New Mexico (20%), and Vermont (15% adder).  
Based on this review and consistent with our February 2020 comments to the NJPU on utility 
targets and QPIs, we recommend the BPU establish an adder of at least 20% for low-income 
programs. 
 

 
42 https://www.nationalenergyscreeningproject.org/state-database-dsesp/ 
43 The Pacific Northwest Electric Power Planning and Conservation Act of 1980, which applies to the states of Washington, Oregon, Idaho 
and parts of Montana, contains a general 10% extra credit (or 'adder') in the form of a cost preference for energy conservation compared 
to any other resource. 
44 http://www.swenergy.org/Data/Sites/1/media/documents/news/co-xcel-dsm-puc-decision-6-6-18.pdf. ““45. The Settling Parties agree 
that for purposes of evaluating cost-effectiveness, Public Service shall apply a 50 percent “non-energy benefits adder” to low-income 
measures and products and a 20 percent adder to all other measures and products. However, the non-energy benefits adder will only apply 
for screening purposes and will be excluded from the calculation of the net economic benefits used to derive the proposed financial 
incentives.” 
 

https://www.nationalenergyscreeningproject.org/state-database-dsesp/
http://www.swenergy.org/Data/Sites/1/media/documents/news/co-xcel-dsm-puc-decision-6-6-18.pdf
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We look forward to continued engagement with the Commission on these issues. ACEEE 
welcomes this opportunity to provide comments. 
 
 
Sincerely, 

     
Rachel Gold     Marty Kushler    Maggie Molina 
Director, Utilities Program  Senior Fellow, Utilities Program         Senior Director, Policy 
ACEEE         
rgold@acee.org    mkushler@aceee.org      mmolina@aceee.org  
202-507-4005     248-956-7290       202-507-4004 
 
 
 
 
 
  

mailto:rgold@acee.org
mailto:mkushler@aceee.org
mailto:mmolina@aceee.org
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APPENDIX 
Table 1. Monetary value of reduced asthma hospitalizations, ER visits, and deaths, in 2019 dollars  

CATEGORY CALCULATION RESULT 

Number of people 
reached Houses served1 x People per household2 500 x 2.71 

Number of vulnerable 
occupants Percentage of the population with asthma3 8.6% 

Number of Incidences 
avoided through 
intervention 

Rate of hospitalization4 / ER visits5/ deaths 
per patients6 
 
Percentage of hospital visits7/ ER visits8/ 
deaths avoided through intervention9 

0.9%/6%/0.001% 
 
 
65.5%/27.7%/65.6% 

Dollar value of avoided 
health harm 

Cost of an ER visit10  
Cost of a hospitalization11 
Value of a life12 

$1,784 
$25,497 
$9,400,000 

Total Savings in One Year =  $115,389 

Cumulative savings over 10 years13  = $2,245,514 

1 ACEEE estimate. 2 NJ Census 2019. 3 NJ DOH 2017. 4 Based on number of hospitalizations (6,810) and people with asthma (767,000) in NJ as reported 
in  NJSHAD. 5 Based on number of ER visits (45,578) and people with asthma (767,000) in NJ as reported in NJSHAD 6 CDC. 2019. “Asthma.” 
www.cdc.gov/asthma/default.htm. 7 GHHI. 2017. Weatherization and Its Impact on Occupant Health Outcomes. www.greenandhealthyhomes.org/wp-
content/uploads/Weatherization-and-its-Impact-on-Occupant-Health_Final_5_23_2017_online.pdf.  8 Ibid. 9 Ibid. 10 Wang et al. 2014. “Emergency 
Department Charges for Asthma-Related Outpatient Visits by Insurance Status.” Journal of Health Care for the Poor and Underserved 25 (1): 396–405. 
muse.jhu.edu/article/536594.  11 HCUP 2016. 12 EPA 2018.“Mortality Risk Evaluation.” www.epa.gov/environmental-economics/mortality-risk-valuation. 
13 Discount rate of 3% applied.   

 

 

 

 

 

 

 

 

 

https://www-doh.state.nj.us/doh-shad/query/result/njbrfs/DXAsthmaNow/DXAsthmaNowCrude11_.html
https://www-doh.state.nj.us/doh-shad/query/selection/ub/UBSelection.html
http://www.greenandhealthyhomes.org/wp-content/uploads/Weatherization-and-its-Impact-on-Occupant-Health_Final_5_23_2017_online.pdf
http://www.greenandhealthyhomes.org/wp-content/uploads/Weatherization-and-its-Impact-on-Occupant-Health_Final_5_23_2017_online.pdf
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Table 2. Monetary value of avoided trip-and-fall hospital visits and deaths, in 2019 dollars  

 

 

1 ACEEE estimate. 2 NJ Census 2019. 3 Ibid. 4 American Health Rankings. 
https://www.americashealthrankings.org/explore/senior/measure/falls_sr/state/NJ 5 See 
https://www.state.nj.us/health/chs/hnj2020/objectives/reduce_fatal_falls_older_adults.shtml?cT=Health%20%26amp%3B%20Wellness&cS
N=health&tT=Older%20Adults&tSN=older  6 CDC. 2017. “Important Facts about Falls.” 
www.cdc.gov/homeandrecreationalsafety/falls/adultfalls.html. 7 Tohn et al. 2020. “Incorporating Injury Prevention into Energy Weatherization 
Programs.” Journal of Public Health Management and Practice 26 (1): 80–2. 
https://journals.lww.com/jphmp/Citation/2020/01000/Incorporating_Injury_Prevention_Into_Energy.14.. 8 NJ Falls Prevention Work Group. 
https://www.state.nj.us/humanservices/doas/documents/NJ%20FP%20Profile%202018.pdf 9 EPA 2018.“Mortality Risk Evaluation.” 
www.epa.gov/environmental-economics/mortality-risk-valuation 10 Discount rate of 3% applied.  

 
 
 
 
 
 
 
 
 
 

CATEGORY CALCULATION RESULT 

Number of people 
reached Houses served1 x People per household2 500 x 2.71 

Number of vulnerable 
occupants 

Percentage of the population aged 65 and 
older3 x Percentage of older adults that fall 
annually4 
 

16.6% x 21.2% 

Number of Incidences 
avoided through 
intervention 

Percentage of falls that result in 
death5/hospitalization6 
x Percentage of falls avoided through 
intervention7 

0.1%/2.8% 
 
77% 
 

Dollar value of avoided 
health harm 

Cost related to a hospitalization8 
Value of a life9 

$81,394 
$9,400,000 

Total Savings in One Year =  $184,595 

Cumulative savings over 10 years13  = $4,702,035 

https://www.americashealthrankings.org/explore/senior/measure/falls_sr/state/NJ
https://www.state.nj.us/health/chs/hnj2020/objectives/reduce_fatal_falls_older_adults.shtml?cT=Health%20%26amp%3B%20Wellness&cSN=health&tT=Older%20Adults&tSN=older
https://www.state.nj.us/health/chs/hnj2020/objectives/reduce_fatal_falls_older_adults.shtml?cT=Health%20%26amp%3B%20Wellness&cSN=health&tT=Older%20Adults&tSN=older
https://journals.lww.com/jphmp/Citation/2020/01000/Incorporating_Injury_Prevention_Into_Energy.14.
https://www.state.nj.us/humanservices/doas/documents/NJ%20FP%20Profile%202018.pdf
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Table 3. Monetary value of avoided cold-related thermal stress hospitalizations, ER visits, and 
deaths, in 2019 dollars 

CATEGORY CALCULATION RESULT 
Number of people 
reached 

Houses served1 x People per 
household2 

500 x 2.71 

Number of 
vulnerable occupants 

Rate of hospitalizations3/ED 
visits4/deaths5 
 

0.0002%/0.00003%/<0.0001% 

Number of 
Incidences avoided 
through intervention 

Percentage of harms avoided by 
intervention6 

23% 

Dollar value of 
avoided health harm 

Cost of an ER visit7 
Cost of a hospitalization8 
Value of a life9 

$558 
$10,072 
$9,400,000 

Total Savings in One Year =  $11,789 
Cumulative savings over 10 years10  = $103,635 

1 ACEEE estimate. 2 NJ Census 2019 3 Based on number of hypothermia hospitalizations (3) and population of NJ (8,944,469) as reported in 
NJSHAD 2017. 4 Based on number of hypothermia ED visits (19) and population of NJ (8,944,469) as reported in NJSHAD 2017. 5 
Extrapolated from national data CDC. 2019. www.cdc.gov/disasters/winter/staysafe/hypothermia.html and HCUP 2018 6 Extrapolated from 
CDC 2006 www.cdc.gov/mmwr/preview/mmwrhtml/mm5510a5.htm.  7HCUP 2016 8HCUP 2016 9EPA 2018.“Mortality Risk Evaluation.” 
www.epa.gov/environmental-economics/mortality-risk-valuation 10Discount rate of 3% applied.  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

http://www.cdc.gov/disasters/winter/staysafe/hypothermia.html
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Table 4. Monetary value of avoided heat-related thermal stress hospitalizations, ER visits, and 
deaths, in 2019 dollars  

 

CATEGORY CALCULATION RESULT 
Number of people 
reached 

Houses served1 x People per 
household2 

500 x 2.71 

Number of 
vulnerable 
occupants 

Rate of hospitalizations3/ED 
visits4/deaths5 
 

0.01%/0.002%/<0.0001% 

Number of 
Incidences avoided 
through intervention 

Percentage of harms avoided by 
intervention6 

80% 

Dollar value of 
avoided health harm 

Cost of an ER visit7 
Cost of a hospitalization8 
Value of a life9 

$665 
$6,180 
$9,400,000 

Total Savings in One Year =  $20,817 
Cumulative savings over 10 years10  = $191,293 

1 ACEEE estimate. 2 NJ Census 2019 3 Based on number of hypothermia hospitalizations (166) and population of NJ (8,944,469) 
as reported in NJSHAD 2017. 4 Based on number of hypothermia ED visits (1,241) and population of NJ (8,944,469) as reported 
in NJSHAD 2017. 5 Extrapolated from national data CDC 2019b; HCUP 2018 6 NYC DHMH. 2020. 2020. “Extreme Heat and 
Your Health.” https://www1.nyc.gov/site/doh/health/emergency-preparedness/emergencies-extreme-weather-heat.page 
7HCUP 2016 8HCUP 2016 9EPA 2018.“Mortality Risk Evaluation.” www.epa.gov/environmental-economics/mortality-risk-valuation.  
10Discount rate of 3% applied. 

 

https://www1.nyc.gov/site/doh/health/emergency-preparedness/emergencies-extreme-weather-heat.page
http://www.epa.gov/environmental-economics/mortality-risk-valuation
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August 5, 2020 
 
 
VIA ELECTRONIC MAIL 
Aida Camacho-Welch, Secretary 
New Jersey Board of Public Utilities 
44 South Clinton Avenue, 9th Floor 
Post Office Box 350 
Trenton, New Jersey 08625-0350 
EnergyEfficiency@bpu.nj.gov 
 

Re:  New Jersey Cost Test 
 
Dear Secretary Camacho-Welch: 
 
Please accept the following comments of Bloom Energy Corporation (“Bloom Energy”) 
concerning the New Jersey Cost Test straw proposal in response to the Board’s Notice issued on 
July 24, 2020. 

Bloom Energy is a manufacturer of solid oxide fuel cell technology that generates onsite power 
using a non-combustion process that does not produce local forms of “criteria” air pollutants - 
NOx, SO2, Particulate Matter, and Black Carbon. Bloom Energy Servers are designed in a modular 
fault-tolerant format that provides mission critical reliability with no downtime for maintenance.  
Bloom Energy systems have been proven resilient through disruptive events including hurricanes, 
earthquakes, utility outages, physical damage, and fire damage.  Bloom Energy has installed over 
350MW of its non-combustion solid oxide fuel cell systems for customers in eleven U.S. states as 
well as in Japan, South Korea, and India.   

Board Staff’s proposed changes to the cost test are an important step forward for the New Jersey 
Clean Energy Program, particularly the proposed addition of Public Health benefits, including 
avoided emissions of NOx, SO2, and Particulate Matter.  There has never been a more important 
time to do this. Not only are we in the middle of a respiratory disease epidemic (COVID-19), but 
there is also a wave of recent studies showing that local air pollution is far more harmful to human 
health than previously understood, including findings that: 

mailto:EnergyEfficiency@bpu.nj.gov
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• COVID-19 can travel on air particulate matter, and this may mean it can travel more than 
6 feet;1 

• Positive correlations between PM2.5 levels and the incidence, mortality rate, and case 
fatality rate of COVID-19 have been found;2 

• Air pollution linked with higher COVID-19 death rates;3 
• Particulate matter is the largest environmental health risk factor in the nation, and the 

resulting health impacts are borne disproportionately by economically disadvantaged 
communities;4 

• Impact of air pollution on health may be far worse than thought, study suggests;5  
• Air pollution shaves an average of almost three years off of human life expectancy;6 
• Combustion related air pollution may be as harmful to your lungs as smoking 

cigarettes;7 
• Air pollution may have killed 30,000 people in a single year in the United States;8 
• More than 100,000 Americans each year die of heart attacks, strokes and other 

illnesses caused by air pollution.9  
• Air pollution could be causing double the number of excess deaths a year in Europe 

than has been estimated previously, according to a study published in the European 
Heart Journal;10  

 
1 Setti, L., Passarini, F., De Gennaro, G., Barbieri, P., Pallavicini, A., Ruscio, M., Piscitelli, P., Colao, A., & Miani, 
A. (2020). Searching for SARS-COV-2 on Particulate Matter: A Possible Early Indicator of COVID-19 Epidemic 
Recurrence. International journal of environmental research and public health, 17(9), 2986. 
https://doi.org/10.3390/ijerph17092986. The CBS news link related to this study: 
https://www.cbsnews.com/video/new-study-says-coronavirus-detected-on-tiny-particles-of-air-pollution/ 
2 Borro, M.; Di Girolamo, P.; Gentile, G.; De Luca, O.; Preissner, R.; Marcolongo, A.; Ferracuti, S.; Simmaco, M. 
Evidence-Based Considerations Exploring Relations between SARS-CoV-2 Pandemic and Air Pollution: 
Involvement of PM2.5-Mediated Up-Regulation of the Viral Receptor ACE-2. Int. J. Environ. Res. Public 
Health 2020, 17, 5573; available at: https://www.mdpi.com/1660-4601/17/15/5573 
3 https://www.hsph.harvard.edu/news/hsph-in-the-news/air-pollution-linked-with-higher-covid-19-death-rates/ 
4 Tessum et al. Inequity in consumption of goods and services adds to racial–ethnic disparities in air pollution 
exposure. PNAS March 26, 2019 116 (13) 6001-6006; first published March 11, 
2019 https://doi.org/10.1073/pnas.1818859116 
5 http://theguardian.com/environment/2019/no%20v/27/impact-of-air-pollution-on-health-may-be-far-worse-
than-thought-study-suggests 
6 https://www.eurekalert.org/pub_releases/2020-03/esoc-twf022720.php 
7 Wang M, Aaron CP, Madrigano J, et al. Association Between Long-term Exposure to Ambient Air Pollution and 
Change in Quantitatively Assessed Emphysema and Lung Function. JAMA. 2019;322(6):546–556. 
doi:10.1001/jama.2019.10255 Aubrey, Allison. Air Pollution May Be As Harmful To Your Lungs As Smoking 
Cigarettes, Study Finds. NPR. 13 August 2019. https://www.npr.org/sections/health-
shots/2019/08/13/750581235/air-pollution-may-be-as-harmful-to-your-lungs-as-smoking-cigarettes-study-finds 
8 https://www.cnn.com/2019/07/23/health/air-pollution-us-deaths-study/index.html 

9 https://www.usnews.com/news/national-news/articles/2019-04-08/100-000-americans-die-from-air-pollution-
study-finds 
10 Air pollution causes 8.8 million extra early deaths a year. 
https://www.sciencedaily.com/releases/2019/03/190312075933.htm 

https://doi.org/10.3390/ijerph17092986
https://www.cbsnews.com/video/new-study-says-coronavirus-detected-on-tiny-particles-of-air-pollution/
https://www.mdpi.com/1660-4601/17/15/5573
https://www.hsph.harvard.edu/news/hsph-in-the-news/air-pollution-linked-with-higher-covid-19-death-rates/
https://doi.org/10.1073/pnas.1818859116
http://theguardian.com/environment/2019/no%20v/27/impact-of-air-pollution-on-health-may-be-far-worse-than-thought-study-suggests
http://theguardian.com/environment/2019/no%20v/27/impact-of-air-pollution-on-health-may-be-far-worse-than-thought-study-suggests
https://www.eurekalert.org/pub_releases/2020-03/esoc-twf022720.php
https://jamanetwork.com/journals/jama/fullarticle/2747669?guestAccessKey=cfba7399-ed6b-4ff3-abcd-260039916cd9&
https://www.npr.org/sections/health-shots/2019/08/13/750581235/air-pollution-may-be-as-harmful-to-your-lungs-as-smoking-cigarettes-study-finds
https://www.npr.org/sections/health-shots/2019/08/13/750581235/air-pollution-may-be-as-harmful-to-your-lungs-as-smoking-cigarettes-study-finds
https://www.cnn.com/2019/07/23/health/air-pollution-us-deaths-study/index.html
https://www.usnews.com/news/national-news/articles/2019-04-08/100-000-americans-die-from-air-pollution-study-finds
https://www.usnews.com/news/national-news/articles/2019-04-08/100-000-americans-die-from-air-pollution-study-finds
https://www.sciencedaily.com/releases/2019/03/190312075933.htm
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• Combustion related air pollution increases preterm birth risks;11 
• Air pollution has been associated with restricted fetal growth;12  
• Ambient air pollution and preterm birth in the environment and pregnancy 

outcomes;13  
• Black Carbon crosses the placental barrier, even concentrating at detrimental levels 

in the earliest stages of pregnancy;14  
• Air pollution nanoparticles have been linked to brain cancer;15  
• Air Pollution Seems to Cause Dementia;16  
• Air Pollution May Damage the Brain;17  
• Association Between Ambient Air Pollution and Elevated Risk of Tuberculosis 

Development;18  
• Air Pollution Linked to Glaucoma Risk;19 

It is important to note that these studies were issued in the last two years, and most were issued in 
the last twelve months. 

In addition to the human health impacts of local combustion related air pollutants, calculations of 
the economic and health benefits associated with reducing NOx and PM emissions have been 
found to exceed the economic and health benefits of reducing GHG emissions on a per ton basis.20  
In the same study, the New York University Institute for Policy Integrity determined that “DER 
use often displaces the use of traditional, fossil-fuel-fired generators, the substitution reduces 
emissions of many air pollutants, including greenhouse gases and local pollutants such as 

 
11Mendola, P. et al. “Air pollution and preterm birth: Do air pollution changes over time influence risk 
in consecutive pregnancies among low‐risk women?” International Journal of Environmental 
Research and Public Health, 2019. https://www.nih.gov/news-events/news-releases/nih-study-suggests-higher-air-
pollution-exposure-during-second-pregnancy-may-increase-preterm-birth-
risk#:~:text=Pregnant%20women%20who%20are%20exposed,Environmental%20Research%20and%20Public%20
Health. 
12 https://www.ncbi.nlm.nih.gov/pubmed/24429273 
13 https://www.ncbi.nlm.nih.gov/pubmed/17675655 
14 https://www.mylondon.news/news/uk-world-news/unborn-babies-being-exposed-air-16980199 
15 https://www.theguardian.com/environment/2019/nov/13/air-pollution-particles-linked-to-brain-cancer-in-
new-research 

16 https://www.wired.com/story/air-pollution-dementia/ 
17 https://www.nytimes.com/2019/11/25/well/mind/air-pollution-brain-dementia-alzheimer-memory.html 
18 https://www.dovepress.com/association-between-ambient-air-pollution-and-elevated-risk-of-tubercu-peer-
reviewed-article-IDR 
19 https://www.aop.org.uk/ot/science-and-vision/research/2019/11/29/air-pollution-linked-to-glaucoma-risk 
20 Institute for Policy Integrity, New York University School of Law, “How States Can Value Pollution Reductions 
from Distributed Energy Resources” July 2018, available at: 
https://policyintegrity.org/files/publications/E_Value_Brief_-_v2.pdf 

https://www.nih.gov/news-events/news-releases/nih-study-suggests-higher-air-pollution-exposure-during-second-pregnancy-may-increase-preterm-birth-risk#:%7E:text=Pregnant%20women%20who%20are%20exposed,Environmental%20Research%20and%20Public%20Health.
https://www.nih.gov/news-events/news-releases/nih-study-suggests-higher-air-pollution-exposure-during-second-pregnancy-may-increase-preterm-birth-risk#:%7E:text=Pregnant%20women%20who%20are%20exposed,Environmental%20Research%20and%20Public%20Health.
https://www.nih.gov/news-events/news-releases/nih-study-suggests-higher-air-pollution-exposure-during-second-pregnancy-may-increase-preterm-birth-risk#:%7E:text=Pregnant%20women%20who%20are%20exposed,Environmental%20Research%20and%20Public%20Health.
https://www.nih.gov/news-events/news-releases/nih-study-suggests-higher-air-pollution-exposure-during-second-pregnancy-may-increase-preterm-birth-risk#:%7E:text=Pregnant%20women%20who%20are%20exposed,Environmental%20Research%20and%20Public%20Health.
https://www.ncbi.nlm.nih.gov/pubmed/24429273
https://www.ncbi.nlm.nih.gov/pubmed/17675655
https://www.mylondon.news/news/uk-world-news/unborn-babies-being-exposed-air-16980199
https://www.theguardian.com/environment/2019/nov/13/air-pollution-particles-linked-to-brain-cancer-in-new-research
https://www.theguardian.com/environment/2019/nov/13/air-pollution-particles-linked-to-brain-cancer-in-new-research
https://www.wired.com/story/air-pollution-dementia/
https://www.nytimes.com/2019/11/25/well/mind/air-pollution-brain-dementia-alzheimer-memory.html
https://www.dovepress.com/association-between-ambient-air-pollution-and-elevated-risk-of-tubercu-peer-reviewed-article-IDR
https://www.dovepress.com/association-between-ambient-air-pollution-and-elevated-risk-of-tubercu-peer-reviewed-article-IDR
https://www.aop.org.uk/ot/science-and-vision/research/2019/11/29/air-pollution-linked-to-glaucoma-risk
https://policyintegrity.org/files/publications/E_Value_Brief_-_v2.pdf
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particulate matter, SO2, and NOx, which can contribute to climate change, worsen human health, 
impair ecosystems, harm crops, and make it harder for workers to be productive. Furthermore, 
DERs can be particularly valuable if they avoid local air pollution imposed on populations that are 
especially vulnerable to this pollution, such as low-income communities and communities of 
color.”21 

The Board should note with great care that the vast majority of energy efficiency measures in its 
Clean Energy Program – including fuel cells - do not emit local air pollution, while others, such 
as combustion CHP, do emit this kind of pollution and may in some cases increase local pollutant 
emissions like NOx and PM.  The proposal before the Board appears to calculate the Public Health 
benefits on a per kilowatt hour basis without regard to whether that kilowatt hour reduction was 
achieved by a technology that emits local air pollution or not. The use of a per kilowatt hour 
reduced measurement without regard to actual emissions is inappropriate where the portfolio of 
energy efficiency measures includes both emitting and non-emitting measures.  Take for instance 
a hypothetical situation where three energy efficiency measures; (1) a lighting retrofit, (2) a 
combustion CHP project, and (3) a non-combustion fuel cell are each implemented and reduce the 
same number of kilowatt hours.   In that case neither the lighting retrofit nor the non-combustion 
fuel cell would emit local air pollution. The same cannot be said of the combustion CHP project, 
which would emit both NOx and Particulate Matter.   

Simply put, when it comes to local air pollution and the harm it causes, not all kilowatt hours 
reduced are the same. The use of a per kilowatt hour methodology without regard to actual 
emissions will lead to cost benefit outcomes that are not only untethered from actual environmental 
impacts but will, in practice, lead to claims of air pollutant reductions for measures that are actually 
increasing emissions. We therefore strongly recommend that Board Staff instead arrange for the 
projected actual emissions that are already required on the Air Emissions tab of the incentive 
application forms, and factor the results into the cost benefit test in a way that most closely 
approximates the actual environmental impacts of a given project. 

We find it unclear, based upon the Board’s Order of July 10, 2019 in Docket No. Q019040471,22 
whether individual project applications are currently differentiated based upon their emissions 

 
21 Id.  
22 In the Matter of New Jersey's Clean Energy Program- Fiscal Year 2020 
Protocols to Measure Resource Savings, available at: 
https://www.bpu.state.nj.us/bpu/pdf/boardorders/2019/20190710/7-10-19-8J.pdf 

https://www.bpu.state.nj.us/bpu/pdf/boardorders/2019/20190710/7-10-19-8J.pdf
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profile or if, instead, all measures are currently assessed using energy savings at the system level 
and multiplied by factors provided by the New Jersey Department of Environmental Protection. 
This specific issue should be clarified for the Board such that an assessment may be made as to 
whether the concerns stated above have already been occurring or are limited only to the newly 
proposed cost test. We are hopeful that this clarification will confirm that the administration of the 
current cost test has not been claiming equal air pollutant reductions for all technologies, since one 
of those technologies, CHP, emits significant amounts of local air pollution and all of the others, 
including fuel cells, do not.  

We also suggest that the New Jersey Cost Test incorporate an analysis of the air quality benefits 
associated with avoided diesel generator use. As climate induced severe weather continues to 
create unstable weather patterns, the impacts of diesel back-up generators will become more 
prevalent.  Finally, the New Jersey Cost Test should place even greater positive weight on avoided 
air pollution emissions in low income communities that are disproportionately impacted by air 
pollution.   

Bloom Energy appreciates the opportunity to provide these comments in response to the July 24, 

2020, Notice. We look forward to continued collaboration with the Board and Staff as the energy 

efficiency programs are developed and stand ready to provide additional information wherever 

that information will be helpful to the process. 

 

Very truly yours, 

/S/ 

Charles Fox 
Senior Director, Regulatory Affairs 
& Business Development 
Bloom Energy Corporation 
PO Box 8902 
Princeton, NJ 08543 
212-920-7151 
charles.fox@bloomenergy.com 

mailto:charles.fox@bloomenergy.com


 
 
To: Aida Camacho-Welch, Secretary of the New Jersey Board of Public Utilities 

(EnergyEfficiency@bpu.nj.gov)  
From: Kara Saul Rinaldi, Vice President of Government Affairs, Policy and Programs 
 Building Performance Association 
Re: New Jersey Cost Test Proposal  
Date: August 5, 2020 
 

 
The Building Performance Association (BPA) appreciates the opportunity to provide comment 
on the New Jersey Cost Test Straw Proposal released by the New Jersey Board of Public Utilities 
(NJBPU) Staff on July 24.  
 
BPA is a 501(c)6 industry association dedicated to advancing the home and building 
performance industry by ultimately delivering improved energy efficiency, health, safety, and 
environmental performance of buildings.  
 
As a leader in the residential energy efficiency industry, we are pleased to continue to engage 
with Staff and support the NJBPU’s efforts to develop a first phase New Jersey Cost Test that 
aligns with the policies articulated in the Clean Energy Act, as well as additional public interest 
goals of the NJBPU and the State of New Jersey. These comments link to several studies and 
resources to assist the NJBPU staff with determining inputs for the NJCT. We also reference 
guidance from the National Standard Practice Manual and include recommendations for inputs 
for the initial cycle of the NJCT as well as for the forthcoming EM&V Working Group process to 
further develop and refine the test. 
 
Principles for Cost-Effectiveness Testing 
 
First, BPA would like to commend New Jersey for the significant strides it has made so far in the 
development of a cost-effectiveness testing framework for the next generation of EE and PDR 
programs, both in this proposal for a New Jersey Cost Test (NJCT) designed “to balance the 
State’s policy objectives with the goal of developing a test in the near-term that has reasonably 
quantifiable inputs and is based on publicly available sources,” and in initiating a process for the 
EM&V Working Group to do a more comprehensive review of impacts to include in the NJCT 
and consider the National Standard Practice Manual guidance before the next 3-year cycle.  
 
Note, the new National Standard Practice Manual for Benefit-Cost Analysis of Distributed 
Energy Resources (NSPM for DERs), which incorporates and expands on the 2017 NSPM for EE, 
was published yesterday on August 4. We encourage New Jersey to refer to the NSPM for DERs 
to guide the longer-term cost-effectiveness test development process that will be undertaken 
by the EM&V Working Group. This resource provides guidance to support benefit-cost analysis 
for a single DER type (including EE) or multiple DER types. As noted in our comments on the 

mailto:EnergyEfficiency@bpu.nj.gov
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Core Programs submitted on July 27, BPA looks forward to working with the NJBPU, utilities, 
and other EM&V Working Group members in support of considering and applying the NSPM for 
DERs in the future. 
 
BPA also urges the NJBPU, moving forward, to outline a timeline for considering the new NSPM 
so that the full process can be followed, with appropriate updates made to the NJCT, before the 
next three-year cycle. In fact, some jurisdictions have completed the process within 6-9 
months.1 Once this initial first phase NJCT has been finalized, we encourage the NJBPU to lay 
out a plan for considering the NSPM and systematically examining the principles, concepts, and 
methodologies it provides to inform future updates to the test.  
 
BPA is encouraged by the focus on symmetry, transparency and inclusion of non-energy 
impacts—which are central principles of the National Standard Practice Manual—in the 
development of the NJCT. We would like to reiterate the universal principles outlined in the 
manual which represent sound economic and regulatory practices, and are policy-neutral and 
non-biased, to help guide Staff’s final recommendations on this initial NJCT as well as future 
efforts to further develop and evolve the test. The following principles from the new NSPM for 
DERs and note they are similar to the NSPM for EE principles with the addition of 2 new 
principles 
 
Fundamental NSPM principles2 
 
1. Efficiency as a Resource. We commend the inclusion of impacts on generation, transmission, 
and distribution in the Straw Proposal, in line with this principle. BPA additionally urges 
inclusion of avoided line losses, price suppression impacts (aka DRIPE), avoided distribution 
costs, as well as avoided ancillary services costs which is discussed in more detail below.  
 
For the EM&V Working Group’s more comprehensive review of the NJCT framework moving 
forward, we urge the NJBPU to consider including additional utility system impacts that could 
be important to New Jersey and its policy goals. Specifically: reliability, reduced risks, avoided 
collection costs, avoided requirement compliance costs related to New Jersey’s RPS, and any 
avoided environmental compliance costs, all of which are described in detail in the NSPM. 
 
2. Align with Policy Goals. BPA applauds the NJBPU adding inputs to this proposed initial NJCT, 
including non-energy impacts, that are relevant to New Jersey’s policy goals which is in line with 
this principle. In essence, the NJCT should include all costs and benefits relevant to a proposed 

 
1 New Hampshire, for example, embarked on a NSPM review process with a Benefit-Cost Working Group in spring 

2019, and their final report was released in October with an Order from the NH Public Utilities Commission 

approving the recommendations in December 2019. 

https://www.nationalenergyscreeningproject.org/resources/case-studies/  

2 The following principles are outline in the new NSPM for DERs. Note, they are similar to the NSPM for EE 

principles with the addition of 2 new principles.  
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portfolio of EE programs that align with the policies articulated in the CEA, as well as additional 
public interest goals of the BPU and the State of New Jersey.  
 
We urge the NJBPU to consider accounting more directly for the state’s climate and carbon 
reduction goals as expressed in a number of state policies including the Global Warming 
Response Act, New Jersey’s membership in the US Climate Alliance as required by P.L. 2018, 
c.3, and participation in RGGI.  
 
3. Ensure Symmetry. Another reason that it is crucial to include even hard-to-quantify benefits 
in the NJCT, as described in the section above, is to ensure that the test is symmetrical. If the 
costs of a certain impact are included but not all of the benefits are, the test may be skewed 
and provide misleading results. BPA was encouraged by the focus on symmetry as expressed in 
the June 10 Board Order, which stated that “to ensure that the test is symmetrical, the relevant 
costs and benefits will be included for each type of considered additional non-energy impact.”3 
 
However, we are concerned that the proposed NJCT is not symmetrical because participant 
cost is included but many participant benefits are left out. This will result in inaccurate testing 
because the non-energy benefits that accrue to the participant (e.g., improved comfort, 
improved health and safety, improved business productivity, etc.) are often the primary 
motivator for a customer to invest in the measure, but those benefits will not be reflected in 
the NJCT as currently laid out. Please see our recommendation for accounting for non-energy 
benefits and ensuring symmetry under #6 of the responses to specific questions from the Straw 
Proposal.  
 
4. Account for Relevant, Material Impacts. BPA applauds the inclusion of (non-energy impacts) 
NEIs in this straw proposal as well as the Staff recognition that “including appropriate NEIs 
ensures that benefit-cost screening adequately captures the full range of impacts that these 
programs have on participants and society” which is in line with the requirements of the CEA.  
 
We note that the Straw Proposal recommends that “the NJCT should include all costs and 
benefits relevant to a proposed portfolio of EE programs that are reasonably quantifiable.” BPA 
cautions the NJBPU Staff against excluding relevant NEIs that hard to monetize at this juncture. 
This initial NJCT could use an adder to account for hard-to-quantify benefits such as participant 
health and safety, comfort, and building durability, until the state is able to go through a more 
comprehensive review like that outlined in the NSPM for DERs to find more appropriate 
monetized benefits. 
 
A report published earlier this year by the Lawrence Berkeley National Lab (LBNL) looks at the 
transferability of NEI values and methods from other jurisdictions.4 It describes methods for 
quantifying other fuel costs and benefits. We recommend that Staff review Applying Non-

 
3 June 10 NJBPU Order, p. 32. 

4 https://eta-publications.lbl.gov/sites/default/files/nei_report_20200414_final.pdf  
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Energy Impacts from Other Jurisdictions in Cost-Benefit Analyses of Energy Efficiency Programs: 
Resources for States for Utility Customer-Funded Programs to help find values for NEIs that 
other jurisdictions have already identified and are readily transferable; we have also pointed to 
specific uses for the report in our responses to specific questions from the Straw Proposal in the 
next section.  
 
5. Conduct Forward-Looking, Long-Term, Incremental Analysis. We appreciate the thoughtful 
consideration in this Straw Proposal of the appropriate Discount Rate which takes into account 
the benefits and costs that occur over the life of a measure and provide our specific 
recommendations in the following section.  
 
6. Avoid Double-Counting Impacts. Chapter 4 of the NSPM for DERs identifies areas of potential 
overlap across impacts for reference.  
 
7. Ensure Transparency. BPA commends the NJBPU and Staff for the efforts to date to ensure 
transparency through the development of the NJCT. We urge continued transparency moving 
forward as the EM&V WG reviews the overall NJCT framework on an ongoing basis and 
consider modifications in collaboration with Staff. This is critical to ensuring that stakeholders 
and decision-makers are able to properly assess and understand the test—and therefore to 
ultimately ensure that cost-effectiveness conclusions are reasonable and robust. 
 
8. Conduct Benefit-Cost Analyses (BCAs) Separately from Rate Impact Analyses. This concept is 
explained further on page 2-8 of the NSPM for DERs.5 We encourage the NJBPU to ensure rate 
impact analysis is kept separate from the NJCT.  
 
Responses to Specific Questions from Straw Proposal:  
 

1. Discount Rates - Staff seeks stakeholder feedback on the appropriate discount rate to 
include in the NJCT. 
 
Response: The NSPM lays out steps to assist jurisdictions in determining the discount 
rate for their cost test, including recognizing the state’s applicable policy goals, 
considering the relevance of a societal discount rate, and considering risk implications. 
For the longer-term review of NJCT beyond this initial three-year cycle, we urge 
consideration of the steps outlined in Appendix G.5 of the NSPM for determining the 
discount rate. 
 
In the immediate term, for this initial phase of the NJCT we urge use of a societal 
discount rate of 3%, consistent with New Jersey’s broader policy goals and their 
intergenerational nature. This is in line with the Office of Management and Budget’s 

 
5 Cost-effectiveness analyses and rate impact analyses serve different purposes, and it is important to delineate 

and understand the differences between them to ensure that they both provide meaningful information. 
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(OMBs) guidance in Circular A-4 which states that “when regulation primarily and 
directly affects private consumption (e.g., through higher consumer prices for goods and 
services), a lower discount rate is appropriate.”6 The Circular A-4 guidance allows for 
discount rates in the 1-3% range “if there are important intergenerational values.” There 
are considerable long-term benefits to investment in EE, not least of which is the 
mitigation of climate impacts.  
 

2. Line Losses - Staff requests comment on whether and how these line losses should be 
accounted for in the NJCT. Staff also requests comment on whether average line losses 
should be converted to marginal line losses, and, if so, if an inflation factor should be 
applied.  
 
Response: Line losses should be accounted for because they are relevant utility system 
impact that will be affected by the efficiency resource. BPA urges the use of marginal 
line losses because those represent the avoided costs associated with efficiency which 
reduces line losses at the margin. As the NSPM describes, “When estimating the 
magnitude of avoided line losses, it is important to recognize that line losses grow 
exponentially with load. As a result, the marginal loss rate associated with the last 
increment of load added to—or removed from—the T&D system (i.e. incremental losses 
divided by incremental load) is greater than the average loss rate for all load (i.e. total 
losses divided by total load).”  

 
3. Avoided distribution investment - Staff requests additional comment on whether to 

include avoided distribution investment attributable to EE-driven load reductions in this 
calculation and, if so, how to calculate those savings. 
 
Response: Energy efficiency can help defer or eliminate the cost of needed investments 
in distribution capacity (i.e. the substation and distribution line infrastructure), and 
therefore it is important to account for these avoided future costs. Per the NSPM, “The 
value of avoided distribution costs can vary significantly depending upon the specific 
location on the electricity grid. As EE resources become increasingly used, along with 
other types of DERs, to avoid distribution costs it will be important to develop more 
sophisticated estimates of the locational values of avoided distribution costs.”  
 

4. Avoided Natural Gas Consumption - Staff also proposes that avoided investment in new 
natural gas capacity, or the value of the beneficial resale of natural gas capacity, 
associated with EE investments should also be reflected in the NJCT. 
 
Response: Energy efficiency measures can reduce consumption of both electricity and 
non-electric energy sources, and it is important to account for the value of those 
reductions. As described in the new NSPM: 

 
6 https://obamawhitehouse.archives.gov/omb/circulars_a004_a-4/  

https://obamawhitehouse.archives.gov/omb/circulars_a004_a-4/


“There are two situations where DERs [including EE] will have impacts on natural gas 
and other fuels. First, when natural gas utilities implement or otherwise support gas 
DERs there will be impacts on the natural gas utility system and perhaps other fuels. 
Second, when electric utilities implement or otherwise support DERs there are 
sometimes impacts on natural gas and other fuels.” 
 

We recommend the inclusion of avoided natural gas consumption and avoided deliver 
fuel costs for this first NJCT. For the longer-term process of refining the test, we 
encourage review of Section 4.3 of the NSPM for DERs which discusses Gas Utility and 
Other Fuel System Impacts.  

 
5. Public Health Benefits - Staff recommends using the 3% discount rate values and high 

estimates of mortality use functions. Staff also seeks stakeholder input on estimation 
methods and values for avoided emissions not already included such as mercury and 
greenhouse gases like methane and carbon dioxide (CO2). To the extent that emissions 
of harmful pollutants are avoided by installation of EE measures and conservation 
through changes in behavior, Staff recommends that benefits resulting from avoided 
emissions also be included in the NJCT. 
 
Response: BPA applauds the recommendations outlined in this section, as well as the 
recognition that EE investments provide important public health benefits. As outlined 
under #1, we agree with the recommendation to use a 3% discount rate. Additionally, 
avoided GHG emissions is a key public health benefit in line with New Jersey’s clean 
energy goals, and we recommend that they be included along with the other public 
health benefits in the NJCT. 
 
The U.S. EPA maintains an energy resources webpage for state and local governments 
which includes tools to estimate values of avoided emissions.7 The tools available on 
this page include the AVoided Emissions and geneRation Tool (AVERT), which supports 
air emissions impact estimation (2018), the Environmental Benefits Mapping and 
Analysis Program (BenMAP-CE), which calculates the economic and public health 
impacts of air pollution (2018), and the CO-Benefits Risk Assessment (COBRA) Health 
Impacts Screening and Mapping Tool for estimating the health and economic benefits of 
clean energy policies (2018). We urge the NJBPU to review these tools to help quantify 
avoided emissions values in the NJCT.  
 

6. Other Low Income Health & Safety Impacts - Staff requests comment on which low-
income health and safety benefits should be included in the NJCT and, if so, how the 
benefits should be quantified.  
 
Response: BPA strongly supports the inclusion of Low Income Health & Safety Impacts 

 
7 https://www.epa.gov/statelocalenergy/publications-tools-and-data-state-local-and-tribal-governments 
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which are a key benefit of EE programs. It is in line with NSPM guidance, and the 
principal of symmetry: “Efficiency programs can provide significant benefits to low-
income customers, including reduced energy burden, improved health and safety, 
improved comfort, and more. If program participant impacts are included, then it 
follows that low-income participant benefits must be included as well.” In addition, we 
urge the inclusion of other non-energy benefits that EE measures provide to participants 
(including health and safety, comfort, productivity, and building durability). Additional 
comments on the inclusion of NEIs are under #8.  

 
7. Water and Sewer Benefits - Staff requests stakeholder comment on the inclusion in the 

NJCT of avoided water and sewer costs that are based on average water and sewer rates 
in New Jersey.  
 
Response: We support the inclusion of avoided water and sewer costs to account for 
the economic value associated with reduced water consumption and reduced 
wastewater treatment. As the NSPM notes, “certain EE measures, such as low-flow 
showerheads, pre-rinse spray valves for commercial dish cleaning, and efficient clothes 
washers save energy by reducing the amount of hot water (and therefore the amount of 
water) needed to meet customers’ needs.” 
 
The LBNL report on applying NEIs looks at the transferability of NEI values and methods 
from other jurisdictions, including the costs and benefits associated with changes in 
water consumption and wastewater treatment resulting from efficiency resources.8 The 
report references several studies with relatively easy transferable methods for 
quantifying water resource impacts (see Table 2 on page 9).  

 
8. Other Non-Energy Indirect Benefits - Staff also requests comments on whether other 

non-energy indirect benefits should be incorporated. Specifically, Staff requests 
comment on whether and how economic development impacts of EE investments 
should be calculated or whether those are subsumed in other categories of benefits.  
 
Recommendation: As the NSPM states, “All investments in energy resources will have 
economic development impacts.” Energy efficiency resources in particular will typically 
increase jobs and economic development, relative to investments in supply-side 
resources. Given New Jersey’s priority of economic development outlined in the Energy 
Master Plan, the NJCT should account for these impacts.   
 
BPA recommends for the first three-year term using a 10% adder for non-energy 
benefits, which is a conservative proxy to account for the value of these benefits.9 While 

 
8 https://eta-publications.lbl.gov/sites/default/files/nei_report_20200414_final.pdf  

9 This is on the low range of total utility non-energy indirect benefits outlined in recent studies, which is estimated 

between 7.4% and 49.5%. https://www.aceee.org/files/proceedings/2016/data/papers/6_1147.pdf  
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the EM&V Working Group has been appointed to study non-energy impacts for future 
updates, it is important to still include these benefits in the interim. Then, over the 
upcoming triennial process to further review and develop next steps for the NJCT, we 
recommend that the NJBPU direct the EM&V Working Group to review the new NSPM 
Appendix C Approaches to Accounting for Relevant Impacts which discusses proxy 
values and other approaches, and provides a collection of tools and resources to 
support estimation of impacts. Among the resources included in the new NSPM is a 
toolkit with guidance on measuring the economic development benefits of energy 
efficiency from ACEEE.10  
 
BPA also recommends reviewing the recent LBNL report to find values and methods for 
calculating NEIs included in the NJCT. The report, which provides guidance on applying 
NEIs from other jurisdictions as a starting point for advancing BCA methods, determined 
that approximately 15 values from the studies they reviewed, covering 8 unique NEIs, 
had the potential to be transferred from one jurisdiction to another.11 The report 
provides transferable values that can be used for comfort, productivity, and building 
value, as well as easy methods for determining values for certain other NEIs. The report 
can also be a helpful resource for developing metrics and quantification methods for 
future iterations of the NJCT. Additionally, the Database of State Efficiency Screening 
Practices (DSESP) is also a helpful resource to review for the ongoing consideration of 
relevant inputs to include in the NJCT. The DSESP provides up-to-date information 
regarding state cost-effectiveness screening practices for 52 states and jurisdictions.  
 

 
Thank you for this opportunity to provide comments in response to the NJCT Straw Proposal. 
We look forward to continuing to engage in the comprehensive review and improvement of the 
cost test over the coming triennual period. Please do not hesitate to contact me with questions.   
 
Sincerely, 
 
Kara Saul Rinaldi 
Vice President of Government Affairs, Policy, and Programs 
Building Performance Association 
kara.saul-rinaldi@building-performance.org; 202.276.1773 
www.building-performance.org 

 
10 https://www.aceee.org/topic-brief/economic-development-state-ee-toolkit  

11 https://eta-publications.lbl.gov/sites/default/files/nei_report_20200414_final.pdf  
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About Core Metrics 

Franklin Neubauer is Principal at Core Metrics in East Rutherford, NJ. He has fifteen years’ 
experience in energy resource planning, energy modeling and economic research. Franklin’s 
experience began in transportation demand modeling and end-use forecasting for California 
agencies. In the Pacific Northwest, he provided on-site consulting to Bonneville Power 
Administration to model energy efficiency policies and impacts to the region. He identified 
deficiencies in the Christie Administration’s Energy Master Plan, and contributed to RGGI 
program reviews. Franklin is a member of the Association of Energy Services Professionals and 
has expertise in cost-effectiveness analysis and energy-economic modeling. He has an M.S. in 
Engineering & Economic Systems from Stanford and a Certificate in Computational Finance from 
Oregon Graduate Institute. 
 
 
Revising Cost-Effectiveness Now Has Unintended, Wide-Ranging Consequences 

I am pleased to submit these remarks in response to the BPU’s request for comments on 
the New Jersey Cost Test Proposal for cost-effectiveness of energy efficiency (EE) and 
peak demand programs. Thank you to the Board and BPU staff for this opportunity. 
 
I dealt with cost-effectiveness issues almost daily for six years, working as a consultant 
for Bonneville Power Administration. Since 2019, I have been in close contact with the 
National Efficiency Screening Project, which oversees the development and 
implementation of the National Standard Practice Manual for Assessing Cost-
Effectiveness (NSPM). I provided training on NSPM for EE professionals and will speak 
on reforming cost-effectiveness at an energy efficiency conference in September. 
 
I believe the BPU may be acting rashly if it adopts a new state cost-effectiveness test 
that has not yet been adequately specified or seen by New Jersey’s stakeholders. 
Adopting such a proposed test is more serious if the BPU intends to use the test for 
compliance purposes during the first three-year program cycle, rather than just for 
information gathering purposes. At the public hearing held on July 30, I spoke against 
the adoption of an unseen, interim test for four main reasons: how incomplete the test 
was (as of July 30), time needed to complete it, all the consequences of basing decisions 
on test results, and inability of utilities and program administrators to plan for some 
consequences. 
 



2. 

Instead of the proposed approach, I recommend that the New Jersey Cost Test be based 
on guidance from the new version of NSPM (published just yesterday, August 4) and a 
formal NSPM stakeholder process that enables stakeholders to plan. For an interim test, 
I endorse the recommendation of many other stakeholders to use the Societal Cost Test 
(SCT), which was one of the inputs to Optimal Energy’s potential study for the Board. My 
comments at the July 30 hearing are in BPU’s records, so I will not repeat everything 
here. There would be advantages to initiating an NSPM stakeholder process, in October 
at the earliest, though there are many timing considerations for the BPU and the 
utilities. BPU and stakeholders should allow enough time for subsequent planning 
activities. NSPM is notably silent on timing considerations, so I have done independent 
research on this topic. 
 
At the hearing, I pointed out that changing cost tests by counting new benefits changes 
the amount of cost-effective energy savings that is available (inconsistent with Optimal 
Energy’s original estimates). You may recall that performance targets and incentives 
relied on those savings estimates. There are other important consequences of changing 
cost-effectiveness that the BPU can anticipate. Changing cost-effectiveness methods can 
lead to the need to redesign programs and adopt new technologies, such as more costly 
heat pumps. Consequently, program costs and program budgets would be impacted. 
Program administrators may also need to revise their staffing and marketing, although 
that information may not explicitly show up in utility filings. Reliance on such a test for 
funding decisions could pose major challenges. Changing cost-effectiveness is not an 
isolated EM&V decision; there are many likely consequences, which depend on the new 
test. 
 
Costs and benefits for cost-effectiveness calculations are traditionally grouped into 
utility impacts (utility costs and benefits), participant impacts and societal impacts. In all 
three categories, I observed that the proposal omits costs and benefits which appeared 
in templates I relied on in past work. If the BPU undertakes development of a more 
comprehensive New Jersey Cost Test at a later date, I will offer comments on 
components used in the test and make additional recommendations at that time. 
 
I will be available to BPU staff to discuss the issues I have raised. Thank you for your 
consideration. 
 
Yours truly, 

 
Franklin Neubauer 
Principal 
neubauer@coremetricsenergy.com  

mailto:neubauer@coremetricsenergy.com
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August 5, 2020 
 
New Jersey Board of Public Utilities 
44 South Clinton Avenue, 9th Floor 
Post Office Box 350  
Trenton, NJ 08625-0350 

 
Submitted via email: EnergyEfficiency@bpu.nj.gov 
 
Re: Energy Efficiency, New Jersey Cost Test Written Comments, Docket Nos. QO19010040 
& QO20060389 
 
To Whom It May Concern: 
 
The Energy Efficiency Alliance of New Jersey (“EEA-NJ”) submits these comments in response 
to the New Jersey Cost Test Straw Proposal (“Proposal” ) presented by New Jersey Board of 
Public Utilities (“BPU” or “Board”) Staff on July 30, 2020. 
 
EEA-NJ is a trade association for the energy efficiency industry, which is composed of a diverse 
range of professions—from contractors and manufacturers to engineers, architects, and software 
developers—and a local workforce that cannot be outsourced.  Together with its sister 
organization, the Keystone Energy Efficiency Alliance (“KEEA”), EEA-NJ represents over 70 
business members who provide energy efficiency products and services in support of an industry 
that accounted for more than 33,000 New Jersey jobs at the beginning of 2020.  Our membership 
is large and diverse, with experience designing and implementing a variety of demand side 
management solutions and energy efficiency programs across the globe.  Our aim is to guarantee 
the success of energy efficiency programs for both the businesses and the ratepayers of New 
Jersey—because our members’ livelihoods depend on it. 
 
EEA-NJ applauds the New Jersey Board of Public Utilities for the strides it has made so far in 
the development of energy efficiency programs.  The recent Board order establishing the Energy 
Efficiency and Peak Demand Reduction Programs Framework created a strong framework for 
utility energy efficiency programs, which will result in numerous economic and environmental 
benefits across the state.  The next step in this implementation process is to develop a robust, 
symmetrical, state-specific New Jersey Cost Test (“NJCT”) to ensure energy efficiency plans 
exceed state policy goals in energy efficiency, climate change, and equity.   
 
While the Proposal presented by Staff adopts aggressive energy efficiency policy, EEA-NJ 
would like to offer some suggestions to improve upon the Proposal’s efficacy.  These 
suggestions will better align the New Jersey Cost Test (“NJCT”) with the intent and language of 
the Clean Energy Act and the principles outlined in the NSPM.  With these comments, along 
with comments submitted in coalition with energy efficiency-focused organizations, NRDC, 
ACEEE, and Gabel and Associates, EEA-NJ hopes to facilitate a NJCT that guarantees a strong 
start to the state’s utility programs.  
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EEA-NJ recommends the adhering to the following principles in establishing metrics for the 
NJCT now and into the future: 

1. Symmetry, measure and account for all costs and benefits that stem from an action.   
2. Transparency and predictability, such that all stakeholders are aware of inputs, 

assumptions, methodologies, and results. 
3. Forward-looking long-term approaches that capture accurate, incremental impacts. 

 
Bearing these principles in mind, EEA-NJ suggests the following changes. 
 

1. The NJCT Should Adopt A Societal Discount Rate as this better captures the 
broader benefits of energy efficiency programs.  

 
The NJCT should use a social discount rate, which accurately accounts for the lower financial 
risk of energy efficiency investments, given that efficiency investments are primarily paid for by 
ratepayers rather than utility lenders and investors, and further that efficiency investments benefit 
society as a whole.  The discount rate reflects the actual costs of projects that occur over a period 
of time.1  If this rate is set too high, it could undervalue measures that deliver benefits over a 
longer timeframe, resulting in short-sighted energy efficiency programs that fail to capitalize on 
the substantial savings achieved via deeper, more meaningful measures.  If the state fails to 
adjust the discount rate appropriately, it could artificially deter the very measures it seeks to 
prioritize.   
 
Energy efficiency portfolios are not in place to benefit utilities, but rather New Jersey as a whole.  
Therefore, we feel that the discount rate should be based on a societal discount rate.2  EEA-NJ 
recommends a societal discount rate of 3% or lower.  This lower discount rate will adequately 
reflect energy efficiency costs and the broader policy of New Jersey environment and economic 
considerations of the state and the participants and beneficiaries of the investment.3 
 
 

2. The NJCT should utilize a different approach to determine efficiency measure 
incremental costs for retrofit projects so that cost-effective projects that align with 
NSPM principles and state policy goals are still able to be pursued.  

 
Staff has proposed in the Straw Proposal that for a “retrofit project where the customer would 
have otherwise made no investment, the incremental costs are equal to the total cost of the 

                                                
1 EPA, Guidelines for Preparing Economic Analysis, Chapter 6, Discounting Future Benefits and Costs, page 6-1, 
available at https://www.epa.gov/sites/production/files/2017-09/documents/ee-0568-06.pdf (“Discounting renders 
benefits and costs that occur in different time periods comparable by expressing their values in present terms.”). 
2 Ibid.  (“Social discounting, the type of discounting discussed in this chapter, is discounting from the broad society-
as-a-whole point of view that is embodied in benefit-cost analysis (BCA).  Private discounting, on the other hand, is 
discounting from the specific, limited perspective of private individuals or firms.”) 
3 Office of Management and Budget’s (OMBs) guidance in Circular A-4, available at 
https://obamawhitehouse.archives.gov/omb/circulars_a004_a-4/.  (“When regulation primarily and directly affects 
private consumption (e.g., through higher consumer prices for goods and services), a lower discount rate is 
appropriate.”). 
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efficiency measure, since the baseline is no customer action.”4  While we understand that the 
costs of the measure for the participant must be fully evaluated, EEA-NJ cautions against 
incremental measurement costs for retrofit projects applied in this manner as this application can 
discourage deeper measures that may be cost-effective and close off significant opportunity for 
savings because all EE retrofit measures, unless end of life, will be assumed to have no benefits.  
 
This method of calculating retrofit projects also runs counter to the Conduct Forward-Looking, 
Long-term, Incremental Analyses principle from the NSPM,5 which states that “[c]ost-
effectiveness analyses should be forward-looking, long-term, and incremental to what would 
have occurred absent the DER. This helps ensure that the resource in question is properly 
compared with alternatives.”6  Following this principle, early replacement scenarios cannot be a 
baseline of zero because this fails to account for numerous other factors that drive decisions to 
participate in energy retrofits and the benefits that stem from them, including but not limited to: 

● Additional funding that lowers the cost of the measure, such as federal, state, or other tax 
incentives; utility-provided incentives; or private investment.7  Customers rarely pay the 
full incremental cost of the EE measures; since it is oftentimes supplemented by a rebate 
or leverage of private financing.   

● Avoiding future costs by replacing the product now, including avoiding the future 
expense and deferral of maintenance and upkeep expenses, in addition to the energy 
savings themselves.  

● Additional non-Energy benefits for the customer, such as lower risk of price changes due 
to fuel price volatility, better reliability, increased comfort, health and safety, and 
environmental benefits.8 

 
The fact is that early replacement changes the timing of costs relative to where they would have 
been without the energy efficiency measure, but that does not mean that it should be compared to 
a baseline of zero.   To adjust the proposed methodology, EEA-NJ suggests adopting a different 
baseline comparison for retrofit projects that includes “changes that will occur as a result of the 
DER not taking place,” this would mean including in the calculation maintenance costs, 
increased energy consumption, and all the direct and non-direct benefits and costs that come 
from deterring an energy efficiency measure.  
 
The NSPM proposes to account for this by amortizing or annualizing the benefits of purchasing a 
more efficient product over products that are near end of life, i.e. a 15-year boiler that has less 
than 5 years left.  EEA-NJ also supports the Straw Proposal recommendation that other measure- 
related costs such as impacts on equipment operation and maintenance (“O&M”) and deferral of 
capital expenditures over the life of the measure should be quantified and treated as positive or 

                                                
4 New Jersey Board of Public Utilities, New Jersey Cost Test Proposal Straw Proposal for Public Comment, 
Summer 2020, page 9. [hereinafter “Straw Proposal”]. 
5 National Standard Practice Manual for Benefit Cost Analysis of Distributed Energy Resources, National Energy 
Screening Project, August 2020, available at https://www.nationalenergyscreeningproject.org/wp-
content/uploads/2020/08/NSPM-DERs_08-04-2020.pdf. [hereinafter “NSPM”] 
6 NSPM at iv. 
7 NSPM at 4-16. 
8 NSPM at 6-8. 
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negative costs in the NJCT.9  Approaching all retrofits in this manner will better inform 
regulators, utilities, and implementers about cost effectiveness.   
 
EEA-NJ acknowledges that quantifying these costs and benefits may not be feasible in the short 
term, as an alternative EEA-NJ suggests that the Board use customer costs as a metric to quantify 
the benefits that stem from these retrofits.  For example, if there is an insulation project that costs 
$10,000 and there is a utility incentive of $2,500, the difference or costs to the customer is 
$7,500.  The $7,500 can then be assumed to be the value of these hard to quantify non-energy 
benefits (comfort, health, home value, environmental peace of mind, etc.), as customers are 
valuing these benefits themselves based on their willingness to pay.  
 
Finally, to ensure symmetry it is important that the NJCT accounts for the full spectrum of 
benefits achieved by retrofits for the host customers and society at large.  Various ways to 
consider this are reviewed in the section below.  
 
Most importantly, this alternation in approach will change how utilities and program 
implementers interact with customers when approaching retrofit projects.  Rather than being 
limited to chaotic confrontations with customers experiencing sudden equipment failure, utilities 
and program implementers can engage customers more gradually as products approach end of 
life.  This simple step allows for a better customer interaction and makes it more likely that a 
consumer will change practices or opt into unknown energy efficiency technology, allowing both 
parties to successfully meet customers’ needs in a “safe, reliable, and least-cost way over the 
long-term.”10  This point was brought up by numerous program implementers at the stakeholder 
meeting on October 30, 2019.   
 

3. NJCT should account for additional Non-Energy Indirect Benefits as is required 
under the Clean Energy Act and will balance the use of full incremental cost of the 
measure as proposed by Staff. 

 
EEA-NJ appreciates the attention Staff and the BPU have paid to energy efficiency, especially 
by highlighting the numerous non-energy benefits that it provides.  Yet EEA-NJ believes that the 
BPU can and should take additional measures to account for the non-energy impacts, beyond 
those listed in the Straw Proposal.  By fully accounting for these non-energy impacts, the BPU 
can ensure that the NJCT prioritizes energy efficiency programs that are both cost-effective and 
cognizant of state policy goals.  
 
In fact, the Clean Energy Act mandates that:  

The energy efficiency programs and peak demand reduction programs shall have a 
benefit-to-cost ratio greater than or equal to 1.0 at the portfolio level, considering both 
economic and environmental factors, and shall be subject to review during the 
stakeholder process established by the board pursuant to subsection f. of this section.11 

 

                                                
9 Straw Proposal at 9. 
10 NSPM at 2-7. 
11 The Clean Energy Act, N.J.S.A. 48:3-87.9(d)(2). (emphasis added). 



5 

Therefore, in order to ensure that the NJCT fully accounts for the factors mandated by the Clean 
Energy Act, EEA-NJ suggests that the Board order the NJCT:  
 

- Include adders for general public benefits and low-income focused measures.  For 
more details, please see group comments submitted by EEA-NJ with a number of other 
organizations.  Including these adders will cover a range of benefits, including but not 
limited to: transaction costs, changes in the value of home of business, changes in 
customers’ productivity, economic impacts beyond bill savings, any changes in comfort 
level, changes in health and safety, enabling consumer empowerment and knowledge, 
and satisfaction and pride in reducing environmental impacts.12  While adders are 
general, these benefits should be captured and measured to the extent possible in order to 
ensure symmetry.  For additional next steps, EEA-NJ recommends that the EM&V 
working group pursue alternative ways to measure and quantify low-income and other 
non-energy impacts through the use of adders or multipliers.	

 
- Account for the social cost of carbon in addition to the 3% public health adder 

proposed by Staff.  EEA-NJ encourages the BPU to include an appropriate price for 
carbon pollution in the NJCT that is linked to the Social Cost of Carbon (SCC).  In 
determining the specific value for the SCC, we suggest that the BPU adopt the approach 
recommended in the Energy Efficiency Cost-Benefit Analysis Avoided Cost 
Assumptions Technical Memo prepared by Rutgers Center for Green Building, which 
reflects the SCC associated with a discount rate of 3%.13  We believe this represents a fair 
and balanced approach to the issue, while still sending a meaningful price signal to 
encourage cost-effective pollution reduction via energy efficiency.14  This methodology 
was also used by the Board as the basis for valuing emissions damages in the state’s 
Solicitation for Offshore Wind in 2018.	

 
- Account for measurable economic impacts now and additional measures such as 

market transformation and job growth in future tests.15  For the initial NJCT, EEA-
NJ agrees with the proposed economic measurements from Gable Associates.  These 
benefits and other economic measures are hard to quantify but required by the CEA.  
Therefore, whatever information and practices that can be included for the initial NJCT 
should be included now.  For additional next steps, EEA-NJ recommends that the EM&V 
working group pursue alternative ways to measure and quantify additional economic 
impacts such as market transformation and additional indicators of economic growth.16 	

 

                                                
12 NSPM at 4-18. 
13 Energy Efficiency Cost-Benefit Analysis Avoided Cost Assumptions, Technical Memo, Rutgers Center for Green 
Building, May 1, 2019 Update, page 6. 
14 Interagency Working Group on Social Cost of Greenhouse Gases, United States Government, Technical Support 
Document: - Technical Update of the Social Cost of Carbon for Regulatory Impact Analysis - Under Executive 
Order 12866, available at  https://19january2017snapshot.epa.gov/sites/production/files/2016-
12/documents/sc_co2_tsd_august_2016.pdf. 
15 NSPM at 4-20. 
16 American Council For an Energy-Efficient Economy, A New Tool to Improve Energy Efficiency Practices The 
Database of State Efficiency Screening Practices (DSESP), page 15, available at 
https://www.aceee.org/sites/default/files/dsesp.pdf. 
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4. EEA-NJ supports the inclusion of all identifiable and quantifiable direct energy 

benefits and costs in the NJCT. 
 
EEA-NJ supports the inclusion of all identifiable and quantifiable direct energy benefits and 
costs in the NJCT.  The inclusion and proper evaluation of these benefits ensures that the NJCT 
will follow the NSPM principles of balance, transparency, and comprehensiveness.  With these 
principles in mind, EEA-NJ supports the approaches outlined by Gabel Associates for measuring 
direct energy benefits and costs, but additionally outlines specific issues on key topics below. 
 

- The NJCT should measure line losses marginally, as this will properly account for 
the cut down in use.17 Staff requested comments on whether average line losses should 
be converted to marginal and if an inflation factor should be applied.  The Straw Proposal 
assesses a 4.97% line loss average adjustment to convert wholesale sales to retail sales. 
EEA-NJ suggests line losses be converted to marginal with a multiplier.  This will ensure 
better accounting of the benefits of energy efficiency measures, as a RAP study has 
shown that “line losses avoided by energy efficiency measures are generally 
underestimated [because] analysts who consider line losses at all use the system-average 
line losses, not the marginal line losses.”18  EEA-NJ recommends the methodology 
suggested by Gable Associates for assessing these benefits. 	

 
- The NJCT should include price suppression impacts of reduced demand 

(“DRIPE”).  An effect of robust energy efficiency is reductions in demand, and therefore 
a reduction in wholesale market prices for energy capacity and natural gas.  DRIPE is a 
well-documented benefit of energy efficiency and demand reduction programs and 
should be measured in the initial test.  For approaches to measure this, EEA-NJ endorses 
recommendations from Gabel and Associates. 	

 
Conclusion 
 
EEA-NJ thanks you for the opportunity to comment on the NJCT.  We hope that with these 
comments the NJCT will have a symmetrical, balanced, and transparent framework that will 
support efficiency investment and deliver upon New Jersey’s ambitious goals for climate, equity, 
and environmental goals.  We look forward to participating in the EM&V Working Group to 
support continuous review and improvement of the NJCT through the National Standard Practice 
Manual (“NSPM”) process.  
 
Sincerely,  
 
Erin Cosgrove, esq. 
Policy Counsel 
Energy Efficiency Alliance of New Jersey 

                                                
17 Jim Lazar and Xavier Baldwin, Valuing the Contribution of Energy Efficiency to Avoided Marginal Line Losses 
and Reserve Requirements, Regulatory Assistance Project, August 2011, available at.  
https://www.raponline.org/wp-content/uploads/2016/05/rap-lazar-eeandlinelosses-2011-08-17.pdf 
18 Ibid. 



 

August 5, 2020 
 
VIA ELECTRONIC FILING 
 
Enervee Comments on the New Jersey Cost Test Proposal 

  

Enervee appreciates this opportunity to provide brief comments on the New Jersey Board of Public 

Utilities (NJBPU) New Jersey Cost Test Proposal, and we applaud New Jersey’s forward looking 

efforts to ensure that efficiency investments are cost-effective, while also ensuring universal access 

and serving the needs of low-income communities. 

 

Enervee is a cleantech software-as-a-service company that pioneered the use of Choice Engine® 

technology in the energy industry, and we’re at the forefront of using new data, new software 

technology and behavioral insights – coupled with state-of-the-art digital marketing – to transform 

how utilities engage their customers and how all of us shop. Our platform is proven to empower 

consumers to make better energy-related buying decisions, spanning efficient products, clean 

vehicles and behind-the-meter distributed energy resources. We currently serve 19 leading energy 

companies and efficiency programs serving 25% of all residential electric customers in the United 

States, plus 5.7 million gas only customers, across 13 States. 

 

Enervee fully supports the general concept of the New Jersey Cost Test (“NJCT”) as put forth by 

staff in the proposal as a means to fulfill the New Jersey CEA’s requirements to consider economic 

and environmental factors, ensure universal access to energy efficiency, and serve the needs of 

low-income communities. Further, Enervee agrees that it is critical to include a broad range of 

non-energy impacts (“NEIs”), that are relevant to New Jersey’s policy goals, and can be applied 

based on readily available research and industry consensus. Enervee fully supports the staff 

position that efficiency programs can provide additional benefits to society beyond the ratepayer 

cost savings directly resulting from using less energy, and including appropriate NEIs ensures that 

benefit-cost screening adequately captures the full range of impacts that these programs have on 

participants and society. More specifically, Enervee supports staff recommendations that benefits 

resulting from avoided emissions, as well as a broad range of efficiency related health and safety 

impacts - particularly on the low income community -  be quantified and included in the NEI 

component on the NJCT. We also strongly support the staff suggestion to include other non-energy 

indirect benefits in the NJCT, including economic development impacts of energy efficiency 

investments, particularly those impacting the hard hit retail sector related to the sale of high 
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efficiency appliances and electric devices. We would also suggest that health and safety benefits 

associated with remote provision of efficiency services be quantified and included.  

 

Enervee has one important recommendation, namely to remove the Efficiency Measure 

Incremental Costs from the NJCT. There are three strong policy reasons for this: 

● This participant cost is not balanced on the benefits side of the equation by participant 

benefits. 

● Including participant costs penalizes programs that focus on eliminating barriers and which 

are therefore able to transform markets and leverage private investment into energy 

efficiency, without incentives. 

● Incremental cost estimates are often outdated and, most importantly, do not reflect the 

actual choices that consumers face. On any given day, variations in retail prices across 

retailers for a single product can vary by hundreds of dollars, negating any correlation 

between price and efficiency that might be determined by an incremental cost analysis at 

the overall market level. 

 

In order to have maximum impact for every ratepayer dollar spent, it is critical to break down 

barriers that prevent private investment and leverage as much private investment as possible. The 

NJCT can encourage this by taking  participant costs (Efficiency Measure Incremental Cost) out of 

the equation. 

 

Enervee appreciates the opportunity to provide comments on the New Jersey Cost Test Proposal 

and we look forward to working with you on potential marketplace and efficiency program design 

going forward. 

  

Sincerely, 

 
Jon Gordon, Director Regulatory Affairs 
Jon@Enervee.com 
860.462.9158 
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Introduction 

A non-energy impact (NEI) is an additional benefit (positive or negative) for participants in energy efficiency 
beyond the energy savings gained from installing energy efficient measures. NEIs include benefits such as 
reduced costs for operation and maintenance associated with efficient equipment or practices, or reduced 
environmental and safety costs. There are NEIs attributable to both participants and to society at large. NEIs are 
being considered, in addition to energy and cost savings, when making decisions about cost-effective energy 
efficiency investments in order to account for impacts such as avoided pollution, economic development, 
improved system performance, and deferring system upgrades. NEIs are also referred to as non-energy benefits 
(NEBs), but for the purpose of this report and to remain consistent, NEI will be the terminology used.  

The literature on NEIs has transitioned from the recognition of these impacts by regulators and program 
administrators to recommendations on how best to incorporate these benefits into cost-effectiveness screening. 
This report summarizes the key findings from NEIs reviewed in literature, technical references manuals, and 
utility annual reports. This report does not develop specific recommendations on NEI values or treatment in 
cost-effectiveness testing, but does objectively report treatment of non-energy impacts in various jurisdictions, 
with a focus on distinguishing approaches used to develop the impacts (e.g. evidence-based versus other 
approaches). In addition, key elements in recent and forthcoming cost-effectiveness guidance and selected 
studies identified from a literature review are briefly summarized. The intent of this report is to provide an 
objective foundation of current practices that New Hampshire can use to formulate its own recommendations 
on how to proceed with NEIs. 

As a quick recap of findings from the summary section, while the Total Resource Cost and Societal tests enable 
inclusion of non-energy impacts, there is no clear prevailing approach to including NEIs in efficiency cost-
effectiveness screening. Evidence suggests that both credibility and convenience have been factors in states’ 
decisions about what to include in NEIs, particularly for states with monetized NEIs. States that adopt monetized 
NEIs from other sources may apply discounts to make the values more conservative. It is difficult to compare NEI 
values because categories and units are not necessarily consistent, although tables in the Appendices include 
some comparisons that have been done and more comparisons could be done with additional digging into 
details. The use of adders or combined approaches in which adders and monetized NEIs are included have 
enabled states to be more comprehensive in terms of the types of NEIs included in cost-effectiveness analysis. 
Recent guidance from the National Standard Practice Manual provides important direction for states developing 
or revising cost-effectiveness practices because it defines core principles that avoid biased, asymmetrical 
application of cost-effectiveness tests and it recommends that states make their energy efficiency policy context 
a key element in deciding about what to include in NEIs. The guidance documents aim at a high level. There is 
little or no guidance literature addressing exactly what NEIs to include and how best to include them. The 
process of selecting NEIs based on literature will most likely involve judgments or modifications to reflect a 
jurisdiction’s comfort with values used in other states. While evaluation reports and academic studies 
demonstrate the ability to value some NEIs using recognized research and analytical methods, important work 
remains to be done on valuation. This is especially true for applications of cost-effectiveness for distributed 
energy resources as well as energy efficiency; over time the methods may become increasingly sophisticated 
and precise, and with greater visibility additional valuation methods may become available. Regardless, learning 
from experience and others is a valuable strategy. Looking ahead, the region and the country would also benefit 
from:  development of a national central collection place for methods for and values of NEIs; inclusion of NEIs 
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values and formulas in TRMs, protocols or templates to increase transparency; and guidance on implementing 
cost-effectiveness frameworks. 

New Hampshire Policy Context 

New Hampshire policy supporting energy efficiency has long recognized that there are relevant non-energy 
impacts related to the objectives of energy efficiency. For example, following restructuring in the late 1990’s, a 
working group of diverse stakeholders’ recommendations included statewide energy programs, low income 
programs and an adder for non-energy impacts: “The Group agrees that even with the inclusion of non-electric 
resource benefits and costs in the proposed New Hampshire Cost effectiveness analysis, energy efficiency 
programs produce environmental and other benefits that are not otherwise captured in the direct avoided 
costs. The Group, with the exception of Northern, agrees that 15% should be added to avoided energy costs at 
this time as a proxy for the net benefits from energy efficiency-related savings, and believes that including this 
adder is consistent with New Hampshire law.”1 The adder was viewed as an appropriate mechanism at that 
time, with an understanding that either the value or use of that mechanism warranted reconsideration when 
appropriate – for example when credible market-based price proxies for emissions values became applicable or 
if the value of avoided emissions is incorporated into avoided cost estimates. In 2000 the Public Utility 
Commission (PUC) noted: “We will accept the cost effectiveness test as proposed in the Working Group’s report. 
We do so recognizing that the thresholds of a benefit-cost ratio have changed, and that the test itself now 
includes spillover benefits and costs not previously included in the cost effectiveness test, as well as a 15% adder 
to represent environmental and other benefits of energy efficiency/conservation programs. Although the 
Commission has not previously authorized the use of adders, we will do so here and permit such a mechanism 
until some material change occurs that would warrant our reconsideration of the adder or its magnitude.”2  

Subsequently the commission removed the 15 percent adder for other non-quantified benefits (e.g., 
environmental and other benefits), finding that the costs associated with these adders were already internalized 
in the energy avoided costs associated with NOx, SO2 and CO2.  

The 2002 Energy Plan discussion of energy efficiency policy simulation analysis noted that “operating cost-
effective energy efficiency programs provides significant lasting benefits to New Hampshire’s energy security, 
reliability, and economy, and environmental improvements for the state’s residents and businesses. The 
economic benefits start immediately, as New Hampshire businesses ramp up to deliver efficiency programs, and 
last for the lifetimes of the measures. These measures also reduce the risk to residents and businesses posed by 
the possibility of a fuel price shock.”3 

The 2009 New Hampshire Climate Action Plan connects energy efficiency, greenhouse gas reductions and long-
term economic benefits. “The most significant reductions in both emissions and costs will come from 
substantially increasing energy efficiency in all sectors of our economy, continuing to increase sources of 
renewable energy, and designing our communities to reduce our reliance on automobiles for 

                                                           
1 Report to the NH PUC, at 16, 1999 
2 New Hampshire Public Utilities Commission, at Section D, Nov 1 2000.  

 
3 New Hampshire Energy Plan, at 9 
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transportation…Our response to climate change and our economic future are inextricably linked and should 
focus on how we produce our energy and how much energy we use.4  

The 2014 New Hampshire Ten-Year Energy Strategy called for the PUC to open a “proceeding that directs the 
utilities in collaboration with other interested parties, to develop efficiency savings goals …aimed at achieving all 
cost effective efficiency over a reasonable time frame. The Legislature should also adopt an overarching policy 
directive that all State actions should be guided by the goal of capturing all cost effective energy efficiency 
savings.” In addition the strategy encouraged distributed generation, reducing costs for low income customers, 
and grid modernization. It encourages borrowing of “best in class” strategies and programs from other 
jurisdictions to assist in achieving the state’s potential. 5 

Legislative mandate established use of the Total Resource Cost Test in New Hampshire. The exclusion of the 
adder is continuing, as mentioned in the state energy plan.6 However, note that the cost-effectiveness test 
currently takes into account some non- energy impacts (e.g., water). The PUC staff believes that after 17 years, 
some history should now be available to replace the adder with evidence-based proxies for some if not all of the 
non-energy benefits. The need for an updated cost-effectiveness is particularly evident based on the most 
recent energy efficiency plan for 2017, which emphasizes energy efficiency as the least cost resource for carbon 
reduction. The NHSaves energy efficiency programs save electricity at an average cost of approximately $0.0366 
per lifetime kWh, compared to the retail price of $0.16292 and save natural gas at an average cost of $0.336 per 
therm, compared to the retail price of $0.813 per therm.7 Non-energy impacts within cost-effectiveness 
screening may enable more energy efficiency programs, which will result in more savings.  

This plan is built around new opportunities in energy efficiency made possible by the newly approved (August 
2016) Energy Efficiency Resource Standard (EERS). The EERS defines energy savings targets that increase 
overtime. The NHPUC’s Order of August 2, 20168 defines energy savings goals as a percentage of the NH utilities 
2014 delivery sales, with transition targets of 0.60 percent for electric savings and 0.66 percent for natural gas 
savings in 2017. The initial three-year period of the EERS will be calendar years 2018 through 2020, where the 
cumulative annual savings goals are 3.1 percent of the NH Electric Utilities 2014 kWh delivery sales, and 2.25 
percent of the NH Gas Utilities 2014 MMBtu delivery sales.  

This quick policy review shows that energy efficiency in New Hampshire is understood to intersect with the 
following other state policy drivers: 

x GHG mitigation 
x Economic development 
x Low Income support 
x Development of Distributed Energy Resources 
x Other Natural Resources 

 

 

                                                           
4 New Hampshire Climate Action Plan, at 3 
5 The New Hampshire 10 Year Energy Strategy, at iii 
6 New Hampshire Energy Efficiency Plan, at 34-36 
7 New Hampshire Energy Efficiency Plan, at 3 
8 Order No. 25,932 
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Report Overview 

In this report, the Cost-Effectiveness and NEIs Section briefly identifies the traditional cost-effectiveness tests 
types of NEIs and common measurement approaches. It also identifies the core elements of guidance on cost-
effectiveness from NEEP as well as an overview of the National Standard Practice Manual for Assessing Cost-
Effectiveness which proposes a framework for development of a jurisdictional policy-specific test, the Resource 
Value Test. This test can be applied to efficiency and other DERs. The Approaches to Quantifying NEIs Section 
categorizes the prevailing approaches for incorporating NEIs into cost-effectiveness screening and it provides an 
overview of approaches to NEIs as well as an overview of what primary and other tests are used throughout the 
country. In addition it profiles various states with respect to available background information such as the 
decision-making process or source information for NEIs. The Summary of Findings and Conclusion characterizes 
prevailing practice, pros and cons of various states’ experience s and recommendations and considerations that 
would assist a jurisdiction as well as the region or country with decisions regarding development of NEIs. 
Appendix 1: State Summarized NEI Values and Appendix 2: Reported NEIs in Evaluation Research provide 
specific NEI values extracted from various state sources and reports, respectively. Appendix 3: Rhode Island 
Cost-Effectiveness Framework, Docket 4600 provides Rhode Island’s version of an application of the Resource 
Value Framework, in the form of a table from the Docket which is essentially a populated version of the RVF 
template for development of a Rhode Island policy-based cost-effectiveness assessment. Appendix 4: NEI 
Categories, definitions, and specific examples is included for background reference. Appendix 5: Annotated 
Bibliography provides abstracts of a selection of reports and studies that address or estimate NEIs. Appendix 6: 
Arkansas Protocol L is included as an example of a jurisdiction making NEI assumptions and calculation 
approaches transparent and accessible. 

Cost-Effectiveness and NEIs 

Cost-effectiveness screening practices are used to ensure that the use of ratepayer funds will result in ratepayer 
benefits by identifying investments in energy efficiency resources that will benefit customers, utility systems, 
and society at large. Incorporating NEIs into cost-effectiveness screening is now seen as a best practice for 
energy efficiency programs. When evaluating NEIs, both negative and positive impacts are included. Within the 
different types of cost-effectiveness testing, NEIs are captured to different degrees. In the Utility Cost Test 
(UCT), only utility NEIs are captured. In the Total Resource Cost test (TRC), participant and utility NEIs are 
captured. Societal NEIs are only captured in the Societal Cost Test (SCT). These three tests are a part of the 
California Standard Practice Manual9. 

 

 

 

 

 

 

                                                           
9 California Standard Practice Manual: Economic Analysis of Demand-Side Programs and Projects, (July 2002), Available 
here: http://www.calmac.org/events/spm_9_20_02.pdf  
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Table 1. California Standard Practice Manual Tests 

Abbr. Name Perspective Description 

TRC Total Resource Cost Utility+ Participant Combines the costs and benefits of the 
program administrator & the participants 

UCT Utility Cost Test Utility Includes costs and benefits experienced by 
the program administrator  

RIM Ratepayer Impact Measure Impact on rates Includes all PAC costs and benefits, plus 
changes in revenues 

PCT Participant Cost Test Participant Includes costs and benefits experienced by 
the participants 

SCT Societal Cost Test TRC + Society 
Includes all TRC costs and benefits, plus 
several environmental benefits and a 
lower discount rate 

 

The Societal Cost test includes the costs and benefits experienced by all members of society. This includes all of 
the costs incurred by any member of society: the program administrator, the customer, and anyone else. 
Similarly, the benefits include all of the benefits experienced by any member of society. The costs and benefits 
are the same as for the TRC Test, except that they also include externalities, such as environmental costs and 
reduced costs for government services. 

The Total Resource Cost test includes the costs and benefits experienced by all utility customers, including both 
program participants and non-participants. The costs include all the costs incurred by the program administrator 
and participating customer, including the full incremental cost of the efficiency measure, regardless of whether 
it was incurred by the program administrator or the participating customers. The benefits include all the avoided 
utility costs, plus any other program benefits experienced by the customers, such as avoided water costs, 
reduced operations and maintenance costs, improved comfort levels, health and safety benefits, and more. 

The Utility Cost test includes the energy costs and benefits that are experienced by the energy efficiency 
program administrator. This test is most consistent with the way that supply-side resources are evaluated by 
vertically integrated utilities. The costs include all expenditures by the program administrator to design, plan, 
administer, deliver, monitor and evaluate efficiency programs offset by any revenue from the sale of freed up 
energy supply. The benefits include all the avoided utility costs, including avoided energy costs, avoided capacity 
costs, avoided transmission and distribution costs, and any other costs incurred by the utility to provide electric 
services (or gas services in the case of gas energy efficiency programs). 

Various sources of guidance exist to supplement the California Standard Practice Manual or to direct specific 
jurisdictions. The impetus for guidance comes from the fact that the California Standard Practice Manual does 
not connect the tests to local policies and across jurisdictions there is variation in which tests are used, how the 
tests are calculated, as well as the level of confidence in the values of inputs included in the tests. NEIs are one 
aspect where best practice continues to evolve.  
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Types of NEIs  

NEIs may be divided into three main categories: utility, participant and societal NEIs. Participant NEIs are 
impacts that accrue to the utility customer, whereas societal NEIs are those that are realized by the public, not 
just the participants in utility programs or utility customers where the measures are installed. NEIs realized by 
society at large as externalities include public health impacts, reductions in greenhouse gas emissions, water 
impacts, and local economic development effects. There societal factors may impact the overall value of energy 
efficiency investments. Below is a list of NEI categories, for definitions see appendix 4. 

Utility NEI categories: 
x Peak load reductions 
x Transmission and/or distribution savings 
x Reduced payments arrearages 
x Reduced carrying costs, 
x Lower debt written off/ lower collection costs 
x Fewer customer calls 

Participant NEI categories:  
x Operations and Maintenance (O&M) cost savings 
x Participant heath impacts 
x Comfort  
x Employee productivity 
x Property values 
x Benefits to low-income customers 

Societal NEI categories: 
x Public health and welfare effects 
x Air quality impacts 
x Water quantity and quality impacts 
x Coal ash ponds and coal combustion residuals 
x Economic development and employment effects 
x Employment impacts 
x Economic development constraints 
x Other economic considerations 

o Societal risk and energy security 
o Benefits unique to low-income energy efficiency programs 

 
The various calculation results and studies surrounding NEIs have resulted in some inconsistency and varying 
certainty around NEI values. For instance, some must be locally measured, such as water, whereas some depend 
on the reliability of the local utility system. The table below shows the variability and patterns in NEI values. The 
top right box represents NEIs that have a high value associated with the impact, with little variations in calculation 
results. This table covers whether there is variation across programs and within program or measure types. This 
is important because there are NEIs that are generally consistent across programs, such as emissions, with little 
variation besides peak versus baseload programs.10  

                                                           
10 Skumatz (b), at 37  
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Table 2. Variation of NEI Values 

Variation Low Value NEI High Value NEI 
Low variation, 
consistent across 
programs 

 
Emissions (Societal) 
Potentially T&D, infrastructure, reliability 
(utility) 

Low variation WITHIN 
program / measure 
types 

Utility arrearage and coll’n NEIs (utility & 
participant) 
 

Economic multipliers (Societal) 
Home value improvement (participant; if 
valued according to program investment) 
Participant benefits including: comfort / 
noise / light, control over bills, equipment 
O&M / service.  
Safety measures, estimated using survey 
responses, are fairly consistent (participant) 

High variation  Emergency gas service calls; emergencies; 
insurance (utility and participant) 

Not well studied 

Tax effects 
Wastewater / water infrastructure 
(unknown size) 
Hardship / social welfare indicators 
(definition; unknown size) 
Neighborhood property improvements 
(societal, unknown size) 
Fish / wildlife mitigation (societal, 
unknown size) 
National security (societal, unknown size) 

Health and safety; health care; IAQ effects  
(participant and societal) 
Substation / infrastructure / power quality 
(possibly high value; utility) 
Reliability (participant) 
Fewer moves (participant) 

Source: Skumatz (b and c), 2014 updated from Skumatz, et al. 2010 

 

Guidance on Cost-effectiveness 

Cost-effectiveness tests should fully account for all costs and benefits and excluding NEIs may result in less-than 
economic investments in energy efficiency. This is often because costs are easy to capture, whereas benefits are 
not as straightforward. When conducting a cost-effectiveness analysis, when a cost is included, the benefit 
should also be included to maintain symmetry. A core issue with the TRC test, and the SCT if not properly 
calculated, is that it may be imbalanced as currently implemented because participant benefits are not always 
extensively included. In current practice, the test sometimes includes all customer costs for an energy efficiency 
project, but may ignore the customer non-energy impacts from the project. To address this imbalance, NEIs 
should be added to the equation so that it reads:  

TRC= (     ) 
(   )

  SCT=  
 

 

In current practice, non-energy impacts are more frequently or only included for some sectors (notably low-
income) than others (notably commercial and industrial). This may inaccurately reflect the value that energy 
efficiency delivers to participants or more broadly, to the jurisdiction. There are a number of methods available 
to account for NEIs. Five of the primary means of accounting NEIs are to (1) monetize them directly, (2) develop 
proxy values, (3) develop alternative screening benchmarks, (4) to rely on regulatory judgment, and (5) Multi-
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Attribute Decision Analysis.11 Adders are typically used to describe a factor applied to quantify impacts for 
various reasons, such as if the impact is difficult or costly to monetize, as well as when it is convenient to bundle 
multiple impacts into one factor.  

Monetary values are often considered the most rigorous approach to estimate the value of NEIs. They often 
focus on observable (easily measured) attributes and results may be based on statistical analysis with associated 
confidence intervals. There are four main approaches to measuring NEIs. This includes direct (corporate records, 
utility data), secondary (financial calculations), model (jobs and emissions), and survey (including academic 
studies, utility or state-specific studies, and questions included as part of process and impact evaluations). These 
methods result in monetized NEIs. 

Figure 1. Monetizing NEIs 

 

Source: Modified from Skumatz, LBNL webinar on NEIs, 2016 

 

 

 

 

 

 

                                                           
11 NEEP, at 20 

Montetized NEIsValue or financial 
calculation

Attribute change 
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Direct
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translation) 
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Individual NEI 
shares

Total Attrib. 
stated relative 

effect
Survey
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Table 3. Measurement Methods for Monetized NEIs 

Method NEI Category and Beneficiary/ Perspective 
Arrearage studies, directly or 
derived 

Utility: Arrearages, bad debt, shutoffs/reconnects, notices, calls/collections,  
Participant: calls, connections/ disconnections, notices 

Incidence change times value 
Utility: emergency/ safety, T&D savings 
Participant water bill savings 
Societal: tax effects 

Engineering/ third party 
models Societal: economic, emissions 

Surveys: 
Participant: moving, maintenance, equipment lifetimes, equipment function, 
comfort, noise, light quality, sick days, satisfaction, ability to pay bills, 
property value / aesthetics in home, satisfaction 

Not currently estimated, or 
few studies, or multiple 
methods being tested 

Utility: substations / infrastructure, power quality / reliability 
Societal: Health, H&S, social welfare, infrastructure, wildlife, national 
security 
Participant: Deeper health benefits; IAQ 

Source: Skumatz (c), Figure 2.2 at 23 

Even with various methods applied to NEIs, some attributes may be difficult and costly to monetize. In addition, 
accuracy of the many NEIs estimates may be questionable and controversial and very difficult to use effectively 
in modeling. It may be difficult to attribute specific NEIs to specific measures, which may make it difficult to 
determine the cost-effectiveness of individual measures.12 Adders are an alternative to monetized NEIs. While 
the derivation of adders is not as tied to direct observation, adders have advantages beyond lower cost. They 
can acknowledge the existence of impacts that we know are not zero in value. They can be applied conveniently 
across the range of programs for societal benefits such as emissions rather than requiring analysis at a measure, 
program, or sector level.  

Regardless of how they are developed, it is important to provide a transparent, consistent structure for 
presenting efficiency costs and benefits. The following guiding principles will assist in examining the cost-
effectiveness screening process. 

1) Energy Policy Goals: Energy efficiency screening practices should account for the energy policy goals of each 
state, as articulated in legislation, commission orders, regulations, guidelines and other policy directives. These 
policy goals provide guidance with regard to which efficiency programs are cost-effective and in the public 
interest.  

2) Symmetry: Energy efficiency screening practices should ensure that tests are applied symmetrically, where 
both relevant costs and relevant benefits are included in the screening analysis. For example, a state that 
chooses to include participant costs in its screening test should also include participant benefits, including low-
income and other participant non-energy benefits.  

3) Hard-to-Quantify Benefits: Energy efficiency screening practices should not exclude relevant benefits on the 
grounds that they are difficult to quantify and monetize. Several methods are available to approximate the 
magnitude of relevant benefits, as described below.  

                                                           
12 Morgenstern, J., slide 13 
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4) Transparency: Energy efficiency program administrators should use a standard template to explicitly identify 
their state’s energy policy goals and to document their assumptions and methodologies.  
 
These principles provide states with a common framework for addressing decisions about cost-effectiveness 
screening and ensuring that these decisions are made transparently and are clearly understood by all 
stakeholders.13 These principles are important because energy efficiency is the least cost option for carbon 
reduction and new supply for utilities. If a flawed or incorrect cost-effectiveness screening results in the 
exclusion of energy efficiency programs that are actually cost-effective, then utility system costs will be higher 
than necessary. If energy efficiency programs are excluded then additional benefits realized by the participant or 
society will be lost as well.  

Therefore, the framework should clearly document the key screening assumptions (e.g., discount rate, measure 
life, savings levels), as well as the quantitative and qualitative cost and benefit findings.14 Transparency will 
ensure that all stakeholders understand the inputs and assumptions used within cost-effectiveness screening 
and can help inform the state’s cost-effectiveness screening protocols. One way to achieve transparency is to 
encourage the use of standard templates to present the costs, benefits, assumptions and methodologies used. 
The following table presents costs and benefits separately, from different perspectives (utility, participant, and 
public/societal interest) and identifies those impacts that are monetized versus not. 

                                                           
13 For more on guidance on cost-effectiveness screening, see NEEP., Cost-Effectiveness Screening Principles and Guidelines: 
For Alignment with Policy Goals, Non-Energy Impacts, Discount Rates, and Environmental Compliance Costs 
14 The Resource Value Framework, the National Efficiency Screening Project, at 11 
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Table 4. Sample Efficiency Screening Template 

 
Source: NEEP, at 50 

Analysis Level (e.g., program, porfolio): 
Average Program Measure Life Discount Rate
Projected Annual Savings Projected Lifetime Savings 

Program Administration Avoided Energy Costs
Incentives Paid to Participants Avoided Capacity Costs
Shareholder Incentive Avoided T&D Costs
Other Util ity Costs Wholesale Market Price Suppression

Avoided Environmental Compliance Costs
Other Util ity System Benefits 

NPV Total  Util ity Cost NPV Total Util ity Benefits

Participant Contribution Participants' Savings of Other Fuels 
Particiapnt's Increased O&M Costs
Other Participant Costs Participants' Water and Sewer Savings

Participants' Reduced O&M Costs
Participants' Health Impacts
Participant Employee Productivity
Participant Comfort 
Additional Low-Income Participant Benefits
Other Participant Non-Energy Benefits

NPV Total Participant Cost NPV Total Participant Benefits

Public Costs Public Benefits of Low Income Programs 
Reduced Environmental Impacts (if monetized)
Public Fuel and Water Savings
Reduced Public Health Care Costs
Other Public Benefits

NPV Total Participant Cost NPV Total Public Benefits 

Net Benefts (PV$): Utility  BCR: Utility Impacts

Net Benefts (PV$): Utility + Participant  BCR: Utility + Participant Impacts

Net Benefts (PV$): Utility + Participant + Public BCR: Utility + Participant + Public Impacts

Benefits or Cost
Promotion of Customer Equity 
Promotion of Market Transformation 
Reduced Environmental Impacts (if not monetized)
Increased Jobs and Economic Development 

Program Benefits Exceed Costs Program Benefits Do Not Exceed Costs
6. Determination

Relevant State Policies: [ADD LINK TO SUPPORTING DOCUMENT]

Comments (how considered in screening)

2. Monetized Utility Costs Monetized Utility Benefits

Participant Non-Energy Benefits

5. Non-Monetized Energy Policy Benefits and Costs 

Total Monetized Costs and Benefits 

3. Monetized Participant Costs Monetized Participant Benefits

Monetized Energy Policy Benefits4. Monetized Energy Policy Costs

Reporting Period:
1. Key Assumptions, Parameters, and Summary of Results 

Efficiency Screening Template

Program Name: 
Program Administrator:

Date of Filing:
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National Standard Practice Manual (NSPM) 

The National Efficiency Screening Project (NESP) announced the publication of the National Standard Practice 
Manual for Assessing Cost-Effectiveness of Energy Efficiency Resources (NSPM or manual) in May, 201715. The 
NSPM provides neutral, objective guidance learned from experience. It also addresses the importance of 
applicable policy goals of jurisdiction to provide a clear and transparent framework. The manual introduces a 
new test: the Resource Value Test (RVT), designed to be flexible with respect to what is included in the test, so 
that cost-effectiveness can be assessed relative to the scope and evolution of jurisdiction-specific policy goals.  It 
recommends use of the RVT as the primary test but notes that use of traditional secondary tests may also have 
value for informing decisions regarding efficiency, such as program design, investment priorities or public 
discussion of resource acquisition. The manual identifies core principles that are fundamental to sound tests, as 
well as a multi-step framework to help jurisdictions with the development of its primary test for assessing 
energy efficiency (and other distributed energy resource) cost-effectiveness.  

The manual will improve the way utility customer-funded energy efficiency programs are evaluated by providing 
best practices for incorporating NEIs in cost-effectiveness testing. This manual improves upon the California 
Standard Practice Manual (CaSPM) since the CaSPM may limit jurisdictions to these tests, which may not reflect 
the mix of perspectives reflected in relevant policies and lacks guidance on accounting for policies and goals. The 
NSPM provides regulatory perspectives and recommends accounting for hard-to-quantify impacts with 
symmetry across all costs and benefits.  

The core principles overlap somewhat with principles from the NEEP Guidance: 

1) Efficiency as a Resource. EE should be compared with both supply-side and demand-side alternative 
energy resources in a consistent and comprehensive manner. 

2) Energy Policy Goals. Each jurisdiction’s primary cost-effectiveness test should account for its applicable 
policy goals.  

3) Hard-to-Quantify Impacts. Efficiency assessment practices should account for all relevant, important 
impacts, even those that are difficult to quantify and monetize. 

4) Symmetry. Efficiency assessment practices should be symmetrical, for example by including both costs 
and benefits for each relevant type of impact. 

5) Forward Looking. Analysis of impacts of efficiency investments should be forward-looking, capturing the 
difference between costs and benefits that would occur over the life of the measures with those that 
would occur absent the efficiency investments. (Sunk costs and benefits are not relevant). 

6) Transparency. Efficiency assessment practices should be completely transparent and should fully 
document all relevant inputs, assumptions, methodologies and results.  

The framework for developing the Resource Value Test follows the principles; it puts forth steps shown below 
for developing a cost-effectiveness test. 

 

 

 

                                                           
15 Available here: https://nationalefficiencyscreening.org/national-standard-practice-manual/  
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Table 5. Steps to Develop Resource Value Test 

Steps Framework: Process to Develop Test 
1 Identify and articulate the jurisdiction’s applicable policy goals. 
2 Include all the utility system costs and benefits. 
3 Decide which non-utility impacts to include in the test, based on applicable policy goals. 
4 Ensure that the test is symmetrical in considering both costs and benefits. 
5 Ensure the analysis is forward-looking and incremental. 
6 Develop methodologies to account for all relevant impacts, including hard to quantify impacts. 
7 Ensure transparency in presenting the inputs and results of the cost-effectiveness test. 

 

In the document, justification for each step is discussed and defended. To assist in providing a comprehensive, 
consistent and easily accessible structure for presenting a jurisdiction’s findings from cost-effectiveness analysis, 
the document includes the following sample standard template in which to document both monetized and non-
monetized findings of an assessment as well as references for all key assumptions and methodologies used. The 
template can be used to report cost-effectiveness at the program, sector or portfolio level. (The manual 
recommends including EE program costs at the level at which they are truly variable). The template is included 
below to help illustrate the scope of costs and benefits to consider and to note that net present value-based 
benefit-cost ratios should be used for decision-making. The manual includes discussion of considerations on 
some of the other decision-elements associated with cost-effectiveness testing.  
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Table 6. NSPM Example Template 

  

 

 

Efficiency Cost-Effectiveness Reporting Template 
Program/Sector/Portfolio Name:  Date:  

A. Monetized Utility System Costs B. Monetized Utility System Benefits  

Measure Costs (utility portion)   Avoided Energy Costs   

Other Financial or Technical Support Costs   Avoided Generating Capacity Costs   

Program Administration Costs   Avoided T&D Capacity Costs   

Evaluation, Measurement, & Verification    Avoided T&D Line Losses   

Shareholder Incentive Costs   Energy Price Suppression Effects    

  Avoided Costs of Complying with RPS  

  Avoided Environmental Compliance Costs  

  Avoided Bad Debt, Arrearages, 
Disconnections   

  Reduced Risk  

Sub-Total Utility System Costs   Sub-Total Utility System Benefits   

C. Monetized Non-Utility Costs D. Monetized Non-Utility Benefits 

Other fuel costs 

These impacts 
would be 
included to the 
extent that they 
are part of the 
Resource Value 
(primary) test. 

Other fuel benefits 

These impacts 
would be 
included to the 
extent that 
they are part of 
the Resource 
Value (primary) 
test.  

Water and other resource costs Water and other resource benefits 

Participant costs  Participant benefits  

Low-income customer costs Low-income customer benefits 

Environmental costs Environmental benefits 

Public health costs Public health benefits 

Economic development and job costs Economic development and job benefits 

Energy security costs Energy security benefits 

Sub-Total Non-Utility Costs    Sub-Total Non-Utility Benefits    

E. Total Monetized Costs and Benefits           

Total Costs (PV$)    Total Benefits (PV$)    

Benefit- Cost Ratio    Net Benefits (PV$)   

F. Other Non-Monetized Considerations 

Customer Equity Impacts Quantitative data, qualitative info and discussion of how considered 

Market Transformation Impacts Quantitative data, qualitative info and discussion of how considered 

Program and Market Continuity Quantitative data, qualitative info and discussion of how considered 

Pilot, RD&D Impacts Quantitative data, qualitative info and discussion of how considered 

Other Non-Monetized Impacts Quantitative data, qualitative info and discussion of how considered 

                                         Determination: Do Efficiency Resource Benefits Exceed Costs?    [Yes / No] 
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Considerations in Applying Cost-Effectiveness Tests 

Free-Riders and Spillover. Participant rebates or incentives are only a cost if the cost-effectiveness test excludes 
participant impacts. Spillover incurs costs only if the test includes participant impacts. 

Discount Rates. The discount rate should reflect the regulatory perspective, which should reflect the time 
preference of customers as a whole and be guided by the same perspective used to define the cost-
effectiveness test.  The Manual outlines a series of questions for regulators to answers to guide determination 
of the discount rate. An abbreviated version of guidance is included here. 

Table 7. Regulatory Questions 

Regulatory Question If Yes If No 
Does the Weighted Average Cost of Capital (WACC) 
represent the regulatory time preference (focus on 
utility investment)? 

Can use the WACC  Can use a rate lower than 
utility WACC 

Does the average customer discount rate represent the 
regulatory time preference (focus on broad range of 
utility customer interests)? 

Can use the average 
customer discount 
rate 

Can use a rate lower than 
average customer 
discount rate 

Is a societal time preference appropriate for the 
jurisdiction’s applicable policy goals?  

Can use societal 
discount rate 

Can use a rate higher 
than societal 

 

Analysis Period End Effects. The analysis period should be long enough to cover lifecycle costs and benefits; a 
second best alternative is to amortize costs and compare portions of costs over a sorter analysis period. 

Analysis of Early Replacement. The analysis should reflect that up-front investment cost is partially offset by the 
value of deferring the next replacement. The analysis may need to also account for a shifting efficiency baseline 
and may result in different savings levels in different future years.  

Inclusion of Participant Impacts. One of the key reasons for including participant impacts in the primary cost-
effectiveness test is to account for impacts on all utility customers regardless of who experiences the impacts. 
This allows for a broader accounting of impacts than what is included as utility system costs alone. However, it is 
important to recognize that some are energy related while others are not. The Manual recognizes that there are 
challenges with estimating participant costs and benefits, along with other nuanced discussion of considerations 
associated with the treatment of participant impacts.  

The framework also addresses cost-effectiveness for other Distributed Energy Resources (DERs). While the 
manual focuses on cost-effectiveness assessment of energy efficiency resources, it can be used for any type of 
DER. However, the applicable policy goals and the magnitude of some of the costs and benefits may be 
different. Other types of DERs might also have different magnitudes for the same type of cost or benefit. The 
manual provides an illustration of both utility and non-utility costs and benefits and the degree of association (as 
indicated by shading in the dots) with DERs. Further DER experience is needed to more comprehensively address 
the applicability of costs/benefits to the range of DERS.  
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Table 8. Utility System Costs and Benefits of DERs 
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Table 9. Non-Utility System Costs and Benefits of DERs 
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Approaches to quantifying NEIs: National Overview and Selected State-Specific 
Information 

The variety of approaches to incorporating NEIs in cost-effectiveness testing and program evaluation can be 
categorized as follows16: 

x “Incorporating a simple, conservative “adder” to the impacts. Most suggest they are trying to 
incorporate factors related to omitted environmental or emissions effects; 

x Incorporating “readily measurable” NEIs into the screening. Several states are adopting this flexible 
approach, with the readily measurable impacts varying among programs (for example, including easier-
to-measure water bill savings from clothes washer programs, and omitting “softer” NEIs such as 
comfort, measured from surveys); 

x Taking an “all in” approach trying to measure all NEIs, or the leading from among several dozen NEIs; 
x A hybrid approach: using an adder and measuring either readily measurable impacts, or as many 

impacts as possible beyond what is included in the adder. 
x NEIs can be incorporated by measure, program, or across the board.” 

The table below shows which states include adders, followed by a state by state look at whether an adder or 
readily measured method is deployed for NEIs, or in some cases a hybrid with both incorporated.  

Table 10. States with NEI Adders 

State Adder Description Description 
source 

California $30/ton 

PUC requires program administrators to account for 
utility-perspective and participant-perspective NEBs 
when assessing the low-income efficiency programs 
(SERA, 2010, p. 34). The participant-perspective NEBs 
include: water and sewer savings; fewer shutoffs; 
fewer calls to the utility; fewer reconnects; property 
value benefits; fewer fires; reduced moving costs; 
fewer illnesses and lost days from work or school; net 
benefits for comfort and noise; and net benefits for 
additional hardship  

CPUC 
Report, 
2012; 
RAP/Synap
se, 2012. 

Colorado 

10% electric adder, 
25% low-income 
program adder, 5% 
gas 

The percentage is applied to the sum of the other 
quantifiable benefits and is used when calculating TRC 
Test values for specific DSM programs and the overall 
portfolio. The Colorado PUC also allows for the option 
of including specific non-energy benefits, on a 
program-by-program basis, when such benefits are 
clearly occurring and can be easily calculated. 
Furthermore, in applying the TRC Test to low income 
DSM programs, the benefits included in the calculation 
are increased by 20 percent to reflect the higher level 
of non-energy benefits that are likely to accrue from 

CPUC 
Report, 
2012; 
RAP/Synap
se, 2012. 

                                                           
16 Malmgren, I. & Skumatz, L., Lessons from the Field: Practical Applications for Incorporating Non-Energy Benefits into Cost-Effectiveness 
Screening, ACEEE 2014 Summer Study, (2014), Pg. 4, Available at: http://aceee.org/files/proceedings/2014/data/papers/8-357.pdf  
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DSM services to low-income customers (CO PUC, 2008, 
p. 26-27, 43). 

Illinois 

Ameren 10% 
electric, 7.5% gas; 
DCEO 10% adder; 
ComEd NA; 
Emissions adder 
$0.0139/kWh 

Water savings is quantified in the IL-TRM. Measures 
include: Clothes Washer; showerhead; aerator; 
thermostatic restrictor valve; dishwasher; ozone 
laundry; and HE pre-rinse spray valve measures. 
IL-TRM also quantifies operations and maintenance 
savings where differences exist between baseline and 
efficient measures. 

ICC Staff 

Iowa 
10% adder for 
electric; 7.5% adder 
for gas 

Iowa legislature, 1999. 
Johnson 
Consulting 
Group 

Maryland 

A 1.115 cent per 
kWh adder has been 
applied to the ex-
ante societal cost 
test in developing 
EmPOWER plans 

Aside from this adder, there has been no attempt to 
include environmental externality costs into the 
EmPOWER ex ante or ex post cost effectiveness 
analyses. 

Itron, 2014 

New Mexico 

15% adder; low 
income 
weatherization 
includes a multiplier 
of 1.25 for benefits. 

Allows avoided carbon emissions to be included in the 
TRC (environmental) for low-income. Lifetime energy 
savings from programs targeted exclusively to low-
income customers are valued at 1.25 times the actual 
KWh savings. 

CPUC 
Report, 
2012 

New York $15 adder for 
carbon 

Order Establishing Energy 
Efficiency Portfolio Standard and Approving 
Programs, the Commission found that 
implementation of energy efficiency programs will 
have a more favorable impact on air quality so the TRC 
was amended to include the CO2 adder in 2008 

RAP/Synap
se, 2012 

Oregon Carbon ($15/ton) 
10% adder 

The PUC of Oregon has a long-standing policy that 
utilities (now the Energy Trust of Oregon) should 
calculate non-energy benefits if they are significant 
and there is a reasonable and practical method for 
calculating them (OR PUC, 1994, p. 15; SERA, 2010, p. 
34-35). 

CPUC 
Report, 
2012; 
RAP/Synap
se, 2012 

Utah 

Environmental 
“adder” of 10% of 
benefits for low 
income cost-
effectiveness if 
regulators allow 

Environmental adder for low-income 
Johnson 
Consulting 
Group 

Vermont 

15% non-energy 
adder, 10% cost 
reduction for risk 
and flexibility 

The Vermont Public Service Board requires that several 
Other Program Impacts (OPIs) be accounted for in EE 
screening: 1) the risk benefits of EE resources should 
be accounted for by applying a 10% discount to the EE 

RAP/Synap
se, 2012 
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advantages + 15% 
low income 

costs; 2) the non-energy benefits of EE resources 
should be accounted for by applying a 15% adder to 
the energy benefits (Vermont PSB, 2012); 3) water, 
O&M, and other fuel savings should be accounted for 
with quantified and monetized estimates of those 
benefits, and applied to those programs in which these 
savings are expected to occur; 4) the non-energy 
benefits of low-income programs should be accounted 
for by applying a 15% adder to the energy benefits 
associated with those programs.. 

Washington 10% adder 

Puget Sound Energy: Puget Sound Energy categorizes 
NEBs as quantifiable and non-quantifiable. Where 
possible and easily quantifiable, Puget Sound Energy 
may include dollar values for non-energy benefits in its 
TRC Test, including values for water usage savings or 
maintenance savings. Non-quantifiable NEBs may 
include legislative or regulatory mandates, support for 
regional market transformation programs, low-income 
health and safety, low income energy efficiency, or 
experimental and pilot programs. Where there is a 
significant amount of non-quantifiable NEBs, then 
Puget Sound Energy is able to accept EE programs with 
a benefit-cost ratio of less than 1.0, as long as the ratio 
exceeds 0.667 (PSE, 2012; SERA, 2010, p. 35). SERA 
2010 report notes: "NEBs were, but are no longer, used 
for internal and regulatory cost-effectiveness test. No 
NEBs are required to be reported for regulatory 
purposes, but lower B/C ratios are allowed for low-
income weatherization programs because NEBs are 
assumed to be associated with those programs." 

Johnson 
Consulting 
Group, 
RAP/Synap
se, 2012; 
SERA 
Report, 
2010 

Washington 
D.C. 

10% adder, 10% risk, 
10% environ + NEIs 
in goals and 
measured 
benchmarking 

A risk adder is applied to energy efficiency benefits, as 
a proxy for the risk benefits. Accounts for improved 
health and reduced environmental degradation 

District 
Dept. of 
the 
Environme
nt 

Wisconsin Carbon $30/ton 

CO2 is part of economic externalities and is included in 
their benefit cost called “simple benefit cost test,” 
which combines elements of the TRC and Societal Cost 
Tests’ approach. Mercury, which is currently 
considered a non-economic externality, is included in a 
test called “expanded benefit cost test.” This test 
incorporates non-energy benefits as well as 
macroeconomic benefits 

RAP/Synap
se, 2012 

Source: Modified and updated from 2015 NEBs research by Illinois , 2015 http://bit.ly/2r9d8Vy   
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Figure 2. Map of Adder Tests& Program Screening Across the U.S. 
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Table 11. National Overview of NEIs in Cost-Effectiveness Screening 

State Adder test/program screen Readily Measured test/program screen 

Alabama NA NA 

Alaska NA NA 

Arizona NA 

The Arizona Corporation Commission does not require NEIs 
to be included in cost-effectiveness evaluations, but will 
allow utilities to report air emissions reductions if presented 
to them 

Arkansas NA Quantify other fuels, water, and deferred equipment costs in 
the total resource cost test 

California GHG ($30/ton) Formal inclusion of participant-side NEIs was approved in 
low-income tests; currently reinvestigating that issue.  

Colorado 10% adder, 25% adder for low-
income programs Measurable with market value; see Table 13 

Connecticut NA Low income  

Delaware NA Quantifiable NEIs; see Table 14 

Florida NA NA 

Georgia NA NEIs do not need to be reported for regulatory evaluations 

Hawaii NA NA 

Idaho NA Under review to add in NEBs and adders 

Illinois 
Ameren 10% electric, 7.5% gas; 
DCEO 10% adder; ComEd NA; 
Emissions adder 

Easily measured water, plus easy others 

Indiana NA NA 

Iowa 10% adder for electric; 7.5% adder 
for gas NA 

Kansas NA NA 

Kentucky NA California Public Purpose Test (PPT) broad range of NEBs 

Louisiana NA NA 

Maine NA NA 

Maryland 

A 1.115 cent per kWh adder has 
been applied to the ex-ante societal 
cost test in developing EmPOWER 
plans 

Societal cost test used in combination with the total resource 
cost test to include participant and societal NEIs from job 
impacts to environment17 

Massachusetts NA NEIs must be "reliable and with real economic value"; utility, 
prop, health and safety, comfort; low income; equipment, 

                                                           
17 MD, Order No. 87082, at 13 
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utility, all costs of complying with foreseeable environmental 
regulations; see Table 16 

Michigan NA NA 

Minnesota NA Portfolio, total program, and customer project level 
screening  

Mississippi NA NA 

Missouri NA Portfolio and total program level screening 

Montana NA NEIs do not need to be reported for regulatory evaluations. 

Nebraska NA NA 

Nevada NA NA 

New 
Hampshire NA Adder recently removed 

New Jersey NA Consider emission reductions as ancillary benefits 

New Mexico 
15% adder; low income 
weatherization includes a multiplier 
of 1.25 for benefits. 

 

New York $15/ton adder for carbon  Comfort, safety, air quality, productivity, etc. are included in 
regulatory cost-effectiveness evaluations for low income.  

North Carolina NA NA 

North Dakota NA NA 

Ohio NA NA 

Oklahoma NA NA 

Oregon Carbon ($15/ton) 10% adder 
Hybrid adder/readily available for C&I; carbon value on 
societal test, PV deferred plant extension, water / sewer 
savings, and laundry soap 

Pacific 
Northwest; 
(from BPA, 
Energy Trust, 
and NEEA) 

NA 

BPA will only fund cost-effective measures with a BC ratio of 
1 or greater. Energy Trust / NEEA report that they include 
the “readily measured” NEIs in the cost-effectiveness 
reporting. 

Pennsylvania NA Low income only 

Rhode Island  low income; quantify utility, societal; health and safety, 
equipment, prop, comfort) 

South Carolina NA NEIs do not need to be reported for regulatory evaluations. 

South Dakota NA NA 

Tennessee NA NA 

Texas NA NA 

Virginia NA NA  
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Utah 
Environmental “adder” of 10% of 
benefits for low income cost-
effectiveness if regulators allow 

NA 

Vermont 
15% non-energy adder, 10% cost 
reduction for risk and flexibility 
advantages + 15% low income 

NEIs such as reduced air emissions, property value increases, 
tax benefits, health improvements and employment impacts 
are incorporated into formal cost-benefit analysis for the 
low-income program, which is required by the state 
legislature.  

Virginia NA NA 

Washington 10% adder NA 

Washington – 
Puget Sound 
Energy 

NA 

NEIs are not used for internal and regulatory cost-
effectiveness test. Lower B/C ratios are allowed for low-
income weatherization programs because NEBs are assumed 
to be associated with those programs. 

Washington 
D.C. 

10% adder, 10% risk, 10% environ + 
NEIs in goals and measured 
benchmarking 

equipment, comfort, health and safety, prop, societal 

West Virginia NA NA 

Wisconsin Carbon $30/ton NA 

Wyoming 
Environmental “adder” of 10% of 
benefits for low income cost-
effectiveness if regulators allow 

NA 

Sources: Updated and Summarized from Johnson Consulting Group, 2014; Malmgren & Skumatz. 2014; Nickerman et al. 2014 

 

Comfort impacts are harder to quantify and monetize compared to air emissions because they cannot be 
measured directly. Therefore, there are noteworthy uncertainties that exist around their estimated or self-
reported dollar values18. Four states in the Northeast (MA, RI, DC and VT) include comfort in its cost-
effectiveness tests.19 New York and California include health, safety, and comfort impacts in cost-effectiveness 
screening for low income programs only. Massachusetts and New York have estimated comfort impacts as a part 
of studies and the Rhode Island TRM uses the Massachusetts estimates in its cost-effectiveness screening. Other 
states (IA, CO, OR, WA, VT, DC, ID, UT, WY) include generic NEI adders where comfort impacts may be implicitly 
or explicitly included.20 

As a result of the vast number of variations of cost-effectiveness frameworks, as seen above, different policy 
choices can have a dramatic impact on the amount and the types of energy efficiency efforts that are pursued in 
each state. For instance, if a test is very inclusive NEIs, such as water, health, air quality, and comfort, among 
others, the net benefits of a given portfolio will likely be much higher than a portfolio that does not include 
these. Program administrator that employ an inclusive framework are able to pursue additional energy 

                                                           
18 Itron, 2014, at 42 
19 Itron, 2014; Tim Woolf, et al., 2013, at 9 
20 Itron, 2014; Skumatz, 2014 
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efficiency savings for projects that would not be cost-effective under a more stringent test. The table below 
shows the types of tests used in each state. 

Table 12. Summary of Cost-Effectiveness Tests Used by States (*denotes inclusion of readily measured NEIs) 

State Test21 Legislative Mandate 
or Regulatory Order State Test 

Legislative 
Mandate or 
Regulatory 

Order 

Alabama 
The Commission permits rate recovery 
for energy efficiency programs that are 
cost-effective for all retail customers.  

Nebraska TRC, UCT, RIM Not formally 
required 

Alaska 
No formally approved ratepayer-
funded energy efficiency programs  Nevada 

TRC, UCT, PTC, 
SCT, RIM, ATRC 

Regulatory 
order 

Arizona SCT Regulatory order New Hampshire TRC Legislative 
mandates 

Arkansas* 
TRC, UCT, 
PCT, RIM Regulatory order New Jersey 

TRC, UCT, PCT, 
SCT, RIM 

Not formally 
required 

California 
TRC, UTC, 
PCT, SCT Regulatory order New Mexico UCT Legislative 

requirement 

Colorado* TRC, RIM Regulatory order New York 
TRC, switching 
to SCT 

Regulatory 
order 

Connecticut TRC, UCT Legislative Mandates North Carolina 
TRC, UCT, PCT, 
RIM 

Regulatory 
order 

Delaware* TRC Legislative Mandates North Dakota None None 

Florida 
TRC, PCT, 
RIM 

Regulatory and 
legislative mandates Ohio TRC, UCT Regulatory 

order 

Georgia 
TRC, UCT, 
PCT, RIM, 
SCT 

Commission order Oklahoma 
TRC, UCT, PCT, 
SCT, RIM 

Regulatory 
order and 
Commission 
rules 

Hawaii TRC Legislative mandates Oregon* TRC, UCT Regulatory 
order 

Idaho 
TRC, UCT, 
PCT, RIM Regulatory order Pennsylvania* TRC 

Regulatory 
order and 
legislative 
mandates 

Illinois* 
TRC, w/ 
societal 
components 

Regulatory and 
legislative mandates Rhode Island* TRC22 Formal 

requirements 

Indiana 
TRC, UCT, 
PCT, RIM Regulatory order South Carolina TRC, UCT, RIM Regulatory 

order and 
                                                           
21 Bold indicates the primary test for that state, some states do not identify a primary test 
22 Rhode Island is developing its own cost-effectiveness framework called the Rhode Island Test 
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legislative 
mandates 

Iowa 
SCT,  UCT, 
PCT, RIM 

Regulatory and 
Legislative South Dakota TRC, RIM 

Regulatory 
order and 
legislative 
mandates 

Kansas 
TRC, UCT, 
PCT, RIM Regulatory order Tennessee TRC, UCT, RIM None specific 

Kentucky* 
TRC, UCT, 
PCT, RIM Regulatory order Texas UCT 

Regulatory 
order and 
legislative 
mandates 

Louisiana 
TRC, UCT, 
PCT, RIM Regulatory order Utah 

TRC, UCT, PCT, 
RIM 

Regulatory 
order 

Maine TRC By statute Vermont* SCT, PCT, UCT 

Regulatory 
order and 
legislative 
mandate 

Maryland* 
TRC, UCT, 
PCT, RIM, 
SCT 

Regulatory order and 
legislative mandates Virginia 

TRC, UCT, PCT, 
RIM 

Legislative 
mandates 

Massachusetts* TRC Regulatory order and 
legislative mandates Washington TRC, UTC Regulatory 

order 

Michigan USRCT Legislative mandates Washington D.C. SCT Legislation 

Minnesota 
SCT, UCT, 
PCT, RIM Legislative mandates West Virginia 

Appalachian Power is required to 
have a 3rd party program 
evaluator.  

Mississippi None None Wisconsin TRC23, UTC, RIM 

Regulatory 
order and 
legislative 
mandates 

Missouri* 
TRC, PCT, 
SCT, RIM 

Code of state 
regulation Wyoming 

TRC, UCT, 
PCT,SCT, RIM 

Regulatory 
orders in utility 
dockets 

Montana 
TRC, SCT, 
UCT, PCT Regulatory order    

Source: ACEEE EM&V, 2017 

 

 

                                                           
23 TRC, which counts reduced emissions as benefits along with utility avoided costs, to be its primary test for decision 
making.  
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There is little consistency in the types of test used across states. Many use a variety, and states that use more 
than one test typically use the TRC as a primary test method. Where states use the same test, they are often 
applied differently. States such as West Virginia, Mississippi, Alaska, and Alabama do not use any test to screen 
for cost-effectiveness. This can be seen visually in the maps below, one showing the cost-effectiveness test(s) 
used, and another showing how it is mandated.  

Figure 3. Map of Cost-Effectiveness Tests Across the U.S. 
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Figure 4. Map of Cost-Effectiveness Testing Requirements across the U.S 
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Arkansas 

In 2016, the commission ordered and directed three categories of NEIs to be consistently and transparently 
accounted for in the TRC test as it applied to programs, measures, and portfolios. 24 The TRM provides protocols 
for quantifying the NEIs. The categories are as follows: 

x Benefits of electricity, natural gas, and liquid propane energy savings (i.e., other fuels); 
x Benefits of public water and wastewater savings; and 
x Benefits of avoided and deferred equipment replacement costs as conditioned herein. This NEI is to be 

included in the annual TRM update filing.  
 

Protocol L of the Arkansas TRM provides direction and guidance regarding the inclusion of NEIs in the EM&V 
process. The protocol provides calculations that shall be used to determine the value for each NEI included in 
the TRC test. The protocol also provides values for water and wastewater savings, which can also be seen below. 

The other fuel NEI is calculated using the following equation:  

Impact= Energy savings X Avoided other fuel costs 

The avoided cost resulting from the water savings is calculated as follows: 

Impact= Water savings X Avoided water costs 

The deferred replacement cost is calculated as follows: 
 

Deferred Baseline Replacement Cost = NPV(RDR,ML,RLCCt) 
 

NPV = Net Present Value function  ∑
(1 )1  

Where: 

x RDR = Real Discount Rate = (NDR-ER)/(ER+1) where: 
x NDR = nominal discount rate 
x ER = baseline installed cost annual escalation rate 
x ML = Program Measure Life (EUL) 
x RLCCt = Real Levelized Carrying Charge in year t (annualized baseline installed cost at RDR) 

 
 

 

 

 

                                                           
24 Arkansas Public Service Commission, Arkansas Technical Reference Manual, Protocol L, Version 6.0, Approved in Docket 
10-100-R, (August 2016), at 87-91 
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Table 13. Arkansas Water Values 

Arkansas Water Rates  
(per 1,000 gallons) 

Sewage Rates  
(per 1,000 gallons) 

Total Combined Water 
Rates (per 1,000 gallons) 

Customer 
class 

First 1,000 
gallons 

Additional 
gallons 

First 1,000 
gallons 

Additional 
gallons 

First 1,000 
gallons 

Additional 
gallons 

Residential $4.13 $2.86 $3.82 $2.72 $7.95 $5.58 
Commercial $2.93 $2.79 $4.29 $4.29 $7.22 $7.08 
Average cost 
$/gallon $3.53 $2.83 $4.06 $3.50 $7.59 $6.33 

Source: Arkansas TRM, based on primary research conducted by the IEM of six Arkansas water districts 

 

California 

California is home to the Standard Practice Manual that many states across the country have adopted for its 
own cost-effectiveness testing. In addition, California has the Energy Savings Assistance (ESA) program cost-
effectiveness test that includes participant and utility NEIs, calculated using the LIPPT model. The low-income 
public purpose test (LIPPT)25 model was developed in 2001 and provides NEIs incorporated into a revised test 
specific to low income programs. California uses participant and utility NEIs in low income program tests. When 
performing a cost-effectiveness screening of energy efficiency programs, an “energy-only” cost-effectiveness 
test is conducted, with NEIs excluded. The avoided cost of greenhouse gases is included with a $30/ton of GHG 
adder. When evaluating demand response, societal NEIs are included in the TRC, and the quantifications of NEIs 
is optional, but utilities are required to provide a qualitative analysis.26 The California methodology was updated 
for the 2013 program year to reflect an after tax weighted average cost of capital (7.66 percent).27 

Colorado 

Colorado employs a 10 percent adder, and a 25 percent adder for low-income programs. In addition, Colorado 
considers NEIs that are readily measurable with market values. Key drivers in the state included: 1) intervenors 
that were successful in introducing a requirement for an NEI study for the low income programs; 2) research in 
2008 and 2011 that examined NEIs in the context of cost-effectiveness screening. This included referring to work 
from other jurisdictions and conducing primary research in the state, and 3) a large group of intervenors in the 
dockets supported decisions to count NEIs as an electric and gas adder in the cost-effectiveness screening.28   
The 2008 study and deliberations led to proxy values introduced in 2009/2010 (10 percent electric, 20 percent 
for low income, and 5 percent for gas). A later proceeding and study led to adoption of values of 25 percent for 
the low income programs. To judge cost-effectiveness of its natural gas programs, the Colorado PUC uses the 
SCT, and uses a 25 percent non-energy benefits adder29. Colorado continues to consider updates to its cost-
effectiveness testing.  

                                                           
25 Available here  
26 California PUC, at 7 
27 Nickerman & Aslin, at 6 
28 Skumatz (a), at 9 
29 More available at: http://programs.dsireusa.org/system/program/detail/4489  
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In 2014, Skumatz Economic Research Associates, Inc. (SERA) produced a report on NEIs and NEBs and their role 
in cost-effectiveness testing in Colorado. The table below represents the recommended NEI value adders for the 
Colorado Weatherization (Wx) Program30 

Table 14. Colorado Recommended Values for NEIs 

Category Discussion Value- Somewhat 
Conservative 

Value- Very 
Conservative 

Include utility 
arrearage/ 
financial 
impacts  

Full arrears: $20 for most; $30 
for low income; if carrying 
costs instead, $2.50-$4 (or 
about 2 percent). Consider 
adding low income subsidy 
avoidance at 16 percent if 
appropriate 

2 percent if carrying 
charges; larger if full 
arrears; $2.50-$4; Add 16 
percent / $13 if low income 
subsidies 

2 percent / $2.50-$4 for 
carrying costs ($20-30 
for full arrears) (higher 
for low income 
applications); 

Include 
societal 
emission 
impacts 

Multiplier from literature 7 
percent; simple CO 
calculations 22 percent adder 
($0.025/kWh or $25/hh at 
$20/MTCO2e) for CO 

22 percent ($0.025/kWh, 
$25/hh) CO calc; general 
literature: 7 percent; $60 

22 percent ($0.025/kWh, 
$25/hh) CO calc; general 
literature: 7 percent; $60 

Consider 
societal 
economic 
impacts 

Multiplier from literature 31 
percent / $60; prefer simple 
calculations from economic 
multipliers from a 
weatherization study  
$690,000 per $1 million in 
program; or add factor 
multiplying 0.69 times per-
household cost (conservative 
excludes admin cost) 

Multiplier of 0.69 on 
program expenditures less 
administrative costs 

Multiplier of 0.69 times 
program expenditures 
less administrative costs 

Include 
participant 
comfort/noise 
impacts 

Values from literature: 10 
percent for comfort/ $30; 26 
percent / $69 including noise 
and similar impacts 

26 percent/ $69 10 percent/ $30 

Include 
Health/ safety 
impacts 

Values from literature: 12.6 
percent/ $16.50 13 percent/ $16.50 13 percent/ $16.50 

Consider Home 
improvement 
impacts 

The literature value for these 
impacts is about 18.8 percent/ 
$36. Excluding aesthetics (and 
focusing on home value), the 
multiplier is 10 percent/ $18 

19 percent/ $36 10 percent/ $18 
excluding aesthetics 

                                                           
30 Skumatz (b), at 17-18 



 

Non-Energy Impacts Approaches and Values: an Examination of the Northeast and Mid-Atlantic | 32 

Consider 
Water bill 
savings 

Values from literature: 20 
percent/ $15; range depends 
on program measures and 
local water rates 

20 percent/ $15 20 percent/ $15 

Total 
(recommended 
and to 
consider) 

Percentage items are used by 
adding the percentage to the 
energy savings in the B/C test. 
The value in dollar terms 
would be incorporated by 
adding $x per household (per 
year) in net benefits 
attributable from the program 

Base (Emissions): 22 
percent adder (or 2.5 
ȼ/kWh or $25/hh for CO) (7 
percent from literature) 
Plus Wx-specific adder 80 
percent (or $124) plus 
economic multiplier 0.69 
time program expenditures 
per hh (or $60 econ from 
lit) 
Plus low income adder: 16 
percent ($13) if low income 
subsidies in place 

Base (Emissions): 22 
percent adder (or 2.5 
ȼ/kWh or $25/hh for CO) 
(7 percent from 
literature) 
Plus Wx-specific adder: 
55 percent ($82) plus 
economic multiplier 0.69 
time program 
expenditures per hh (or 
$60 econ from liter)  
Plus low income adder: 
16 percent ($13) if low 
income subsidies in 
place 

Total excluding 
“to be 
considered” 
 

 

Base (Emissions): 22 
percent adder (or 2.5 
ȼ/kWh for CO) (7 percent 
from literature) 
Plus Wx-specific adder: 41 
percent adder (or $73) 

Base (Emissions): 22 
percent adder (or 2.5 
ȼ/kWh for CO) (7 percent 
from literature) 
Plus Wx-adder: 35 
percent ($49) 

Source: Skumatz (b), 2014 

 

The short term recommendations presented in the table above do not incorporate the full values for estimated 
NEIs. A conservative approached was taken, which incorporates less than half or a fifth of the total typical values 
from categories that are typically estimated. SERA presented mid and long term recommendations that build 
upon this table. Such recommendations31 are as follows; 

x Incorporate NEI questions into process and impact surveys for major programs at least every other 
evaluation cycle; 

x Conduct a Colorado-based economic multiplier study to then adapt the multipliers and affected 
industries to the program modeled in the study. Weatherization programs will have higher multipliers 
than single-measure programs; 

x Conduct a refined emissions study, using the most recent relevant factors based on Colorado’s 
generation mix and accepted/ stakeholder-approved values for tonnage values. The modeled results can 
be updated with updated factors, dollar values for tons, and generation mix; 

x Consider adding arrearage studies periodically to other program evaluations to update figures; and 
x Use values from the multipliers table for other key values, but consider periodically updating values 

based on literature.  

                                                           
31 Skumatz (b), at 18 
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These recommendations highlight the evolving nature of NEIs and the need to continuously update factors and 
values to remain consistent and reliable in cost-effectiveness testing.   

Delaware 

Delaware uses the TRC test (with DRIPE32 and NEIs) as the primary test. The test captures full effective useful life 
of measures, discounting at a social rate. This include NEIs, either quantifiable and/or an adder.33 Rules for 
benefit-cost tests and evaluation requirements are outlined in the Delaware Evaluation Framework34 Values 
were decided based on literature review of values from studies and results from other jurisdictions for a limited 
set of types of impacts.  

Table 15. Delaware NEI Values by Category 

Category or Type 
of NEI Value (2016$) Source Notes 

Weatherization 

LI Weatherization 

$164 per home (NPV) ORNL (2002) Participant health and safety 
benefits, based on literature review 

                  OR 

$182 per home (annual) Three3 (2016) 
Participant health & safety benefits, 
no avoided death value; ultimately 
based on national WAP evaluation 

LI Weatherization 
reduced arrearages 

2% of participant bill 
savings 

Itron (2014); MD 
PSC (2015) 

Low end of published estimates for 
relevant programs 

Non-LI HPwES/shell 
measures/ etc. 

$35.35 per home 
(annual) 

Itron (2014); MD 
PSC (2015) 

Low case, derived from data in 2011 
MA study; included in MD PSC order 

Air Emissions 

Air emissions 
externalities 

$0.002 per kWh (annual) Itron (2014); MD 
PSC (2015) 

Low case; includes health impacts, 
does not include compliance costs 
for NOx or SO2 

                  OR 

$0.009 per kWh (annual) PJM (2015); DPL 
IRP (2014) 

Based on low end of avoided costs 
for NOx and SO2 from DPL IRPs 
(2012/2014) & reported PJM 
emissions rates for 2014/5, 
emissions de-rated by 75%, & 
inflated to 2016$ 

Other Benefits 

Water Savings $5 per 1,000 gallons Conservative 
value based on 

Water savings indicated in the TRM 
should be valued at this rate; water 

                                                           
32 DRIPE= Demand Reduction Induced Price Effects- Calculating DRIPE quantifies the price benefits of efficiency measures 
and demand response 
33 Delaware Technical Reference Manual, Delaware Regulations,  (July 2016) 
34 Available at : http://www.dnrec.delaware.gov/energy/information/otherinfo/Pages/Division%20Regulations/EMV-
Regulations.aspx  
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AWWA (2016) & 
U of DE (2014) 

savings can also be estimated using 
IPMVP Method C  

O&M savings As specified in the TRM DE TRM  
Source: Delaware Energy Efficiency Advisory Council December 2016 meeting 

 

Maryland 

Maryland uses the TRC and SCT tests with a hybrid approach to NEIs including readily measured, in addition to 
an environmental adder. In July of 2015, the Public Service Commission issued an order that stated because the 
TRC test includes all participant costs, they concur that quantified NEIs accruing to program participants must be 
included in the TRC. In addition to quantified participant NEIs, quantified societal NEIs that represent indirect 
program effects and accrue to society at large also must be reflected in the SCT.35 

The evaluation of ratepayer-funded energy efficiency programs in Maryland relies on both legislative mandates 
(Empower Statute Public Utilities 7-211) and regulatory orders (Orders in case numbers 9153-9157, Order 
82869, and Order 87082). The orders follows the legislation. In 2014, Itron conducted an analysis on particular 
NEIs to develop estimates of selected NEIs that may be included in the ex-ante and/or post cost-effectiveness 
analyses for the EmPOWER programs. This included air emissions, comfort, commercial operations and 
maintenance (O&M), and utility bill arrearages 

When considering air emissions a 1.115 cent/kWh environmental adder was included in the Societal Cost Test 
(SCT) of the ex-ante analysis used for the 2009-11 and 2012-14 EmPOWER program plans for four of the five of 
the EmPOWER utilities (Potomac Edison did not include it). Aside from this adder, there has been no attempt to 
include environmental externality costs into the EmPOWER ex ante or ex post cost effectiveness analyses. Itron 
recommended that future ex ante and ex post cost effectiveness analyses for all EmPOWER programs include a 
1.1 cents ($ 2014) per kWh adder.36 In 2014, SERA produced a report specifically for Maryland that also 
recommended Maryland include societal emission impacts, using a 12 percent adder (or 1.7 cents/kWh, $22/MD 
household, or a 7.1 percent multiplier from an array of studies.37 

The recommended values for comfort include the Massachusetts comfort benefits of $136 and $110 for every 
Home Performance with ENERGY STAR (HPwES) and limited income participant for which air sealing and/or 
insulation measures are installed as a result of the EmPOWER program (i.e., after adjusting for free ridership and 
spillover)38. Itron suggested these values be applied annually for 15 years.  

SERA recommended an arrearage reduction benefit of two percent of retail bill savings, or roughly $2.50 - $4.00 
per participant39. This estimate is based on the results of SERA’s 2010 California study, which was a compilation 
of non-energy impacts studies across the country. The report recommends that if the utility provides low income 
subsidies, an adder associated with those savings may be considered. The table below summarizes the SERA 
recommended NEI adders for Maryland in the short term. 

                                                           
35 MD, Order No. 87082, Pg. 14 
36 Itron, 2014, pg. 41 
37 Skumatz (c), at 16 
38 Itron. at 47 
39 Skumatz (c), at 16 
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Table 16. Maryland Recommended NEI Values 

Category Discussion Value- Somewhat 
Conservative 

Value- Very 
Conservative 

Include utility 
arrearage/ 
financial 
impacts  

Full arrears: $20 for most; $30 
for low income; if carrying 
costs instead, $2.50-$4 (or 
about 2 percent). Consider 
adding low income subsidy 
avoidance at 16 percent if 
appropriate 

2 percent if carrying 
charges; larger if full 
arrears; $2.50-$4; Add 16% 
/ $13 if low income 
subsidies 

2 percent / $2.50-$4 for 
carrying costs ($20-30 
for full arrears) (higher 
for low income 
applications); 

Include 
societal 
emission 
impacts 

Calculations for MD 12 percent 
adder (or 1.7 ȼ /kWh, $22/MD 
household (hh))34 ; Multiplier 
from literature 7 percent / 
$60; 

12 percent adder (or 1.7ȼ 
/kWh, $22/MD hh) (7 
percent from literature) 

12 percent adder (or 
1.7ȼ /kWh, $22/MD hh) 
(7 percent from 
literature) 

Consider 
societal 
economic 
impacts 

Multiplier from literature 31 
percent / $60; prefer simple 
calculations from economic 
multipliers from a 
weatherization study $690,000 
per $1 million in program; or 
add factor multiplying 0.69 
times per-household cost 
(conservative excludes admin 
cost) 

Multiplier of 0.69 on 
program expenditures less 
administrative costs 

Multiplier of 0.69 times 
program expenditures 
less administrative costs 

Include 
participant 
comfort/noise 
impacts 

Values from literature: 10 
percent for comfort/ $30; 26 
percent / $69 including noise 
and similar impacts 

26 percent/ $69 10 percent/ $30 

Include 
Health/ safety 
impacts 

Values from literature: 12.6 
percent/ $16.50 13 percent/ $16.50 13 percent/ $16.50 

Consider Home 
improvement 
impacts 

The literature value for these 
impacts is about 18.8 percent/ 
$36. Excluding aesthetics (and 
focusing on home value), the 
multiplier is 10 percent/ $18 

19 percent/ $36 10 percent/ $18 
excluding aesthetics 

Consider 
Water bill 
savings 

Values from literature: 20 
percent/ $15; range depends 
on program measures and 
local water rates 

20 percent/ $15 20 percent/ $15 

Total 
(recommended 

Percentage items are used by 
adding the percentage to the 
energy savings in the B/C test. 

Base (Emissions): 12 
percent adder (or 1.7 

Base (Emissions): 12 
percent adder (or 1.7 
ȼ/kWh or $22/hh for 
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and to 
consider) 

The value in dollar terms 
would be incorporated by 
adding $x per household (per 
year) in net benefits 
attributable from the program 

ȼ/kWh or $22/hh for MD) (7 
percent from literature) 
Plus Wx-specific adder 80 
percent (or $124) plus 
economic multiplier 0.69 
time program expenditures 
per hh (or $60 econ from 
lit) 
Plus low income adder: 16 
percent ($13) if low income 
subsidies in place 

MD) (7 percent from 
literature) 
Plus Wx-specific adder: 
55 percent ($82) plus 
economic multiplier 0.69 
time program 
expenditures per hh (or 
$60 econ from liter)  
Plus low income adder: 
16 percent ($13) if low 
income subsidies in 
place 

Total excluding 
“to be 
considered” 
 

 

Base (Emissions): 12 
percent adder (or 1.7 
ȼ/kWh for MD) (7 percent 
from literature) 
Plus Wx-specific adder: 41 
percent adder (or $73) 

Base (Emissions): 12 
percent adder (or 1.7 
ȼ/kWh for MD) (7 
percent from literature) 
Plus Wx-adder: 35 
percent ($49) 

Source: Skumatz (c), Figure 1.3, at 17 

 

The short term recommendations presented in the table above do not incorporate the full values for estimated 
NEIs. A conservative approached was taken, which incorporates less than half or a fifth of the total typical values 
from categories that are typically estimated. SERA presented mid and long term recommendations that build 
upon this table. Such recommendations40 are as follows; 

x Incorporate NEI questions into process and impact surveys for major programs at least every other 
evaluation cycle; 

x Conduct a Maryland-based economic multiplier study to then adapt the multipliers and affected 
industries to the program modeled in the study; 

x Conduct a refined emissions study, using the most recent relevant factors based on Maryland’s 
generation mix and accepted/ stakeholder-approved values for tonnage values. The modeled can be 
updated with updated factors, dollar values for tons, and generation mix . 

As NEIs are further incorporated into cost-effectiveness testing, the robustness of NEI estimates will improve, 
which will lead to better tests and consistency across jurisdictions. This will assist in properly allocating funds to 
energy efficiency programs.  

Massachusetts 

The Total Resource Cost (TRC) test is used in Massachusetts to evaluate cost-effectiveness of ratepayer energy 
efficiency programs. In 1998, the systems benefit charge was adopted. Shortly after in 1999, NEIs were first 
included in energy efficiency cost-benefit analysis, where the Department of Public Utilities (DPU) rejected an 
adder for NEIs and instead required quantification of measure-specific NEIs where possible41. With this practice 
in place, the Green Communities Act of 2008 was implemented, which requires electric and gas utilities to 

                                                           
40 Skumatz (c), at 18 
41 Brant, J., at 5 
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pursue all cost-effectives energy efficiency. To do so, the TRC calculation requires all costs of complying with 
foreseeable environmental regulations. 

Massachusetts uses a readily measured test/program where NEBs must be "reliable and with real economic 
value"; utility, prop, health and safety comfort; low income; equipment, utility, all costs of complying with 
foreseeable environmental regulations.42 DPU guidelines explicitly include non-electric benefits including: 
resource benefits (oil, wood, and water savings) and non-resource benefits (i.e. customer O&M, reduced 
environmental and safety costs, and all benefits for low-income customers. Program administrators further 
expanded and improved their inclusion of NEIs for the 2013-2015 planning cycle to achieve all cost effective 
energy efficiency. Participant perspective NEIs for residential and low-income programs derived from a 
combination of surveys, engineering estimates, and literature review, primarily from the 2011 NMR Group and 
Tetra Tech study. C&I programs participant perspective NEIs are derived from surveys. The table below shows 
examples of NEI values used in energy efficiency program planning.  

Table 17. Massachusetts NEI Values 

Participant Perspective NEI Value or Range of Values 
Low Income 

Economic Development $0.04 per KWh saved 
Equipment 

Light Quality $3.50 per LED or CFL fixture; $3.00 per LED or CFL bulb 

Equipment Maintenance $9.42 to $124 per participant depending on the customer sector, heating or 
cooling system, and program 

Window AC Replacement $45 per measure 
Comfort 

Thermal Comfort $3.92 to $125 per participant depending on the customer sector, heating or 
cooling system, and program 

Noise Reduction $1.42 to $40 per participant depending on the customer sector, heating or 
cooling system, and program 

Health & Safety 

Health Benefits $0.13 to $19 per participant depending on the customer sector, heating or 
cooling system, and program 

Improved Safety $45.05 per measure 
Property Value 

Home Durability $1.54 to $149 per participant depending on the customer sector, heating or 
cooling system, and program 

Property Value Increase $62.65 to $1,998 per participant depending on the customer sector, heating 
or cooling system, and program 

Source: Brant, J., slide 8 

                                                           
42 Malmgren, I., Skumatz, L. 
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New York 

New York is currently in the process of switching to the societal cost test. NEIs are not formally considered in the 
Department of Public Service (DPS) calculations of cost-effectiveness, with the exception of a $15 carbon credit 
adder related to long run avoided cost.43 Net avoided CO2 accounts for avoided emissions due to a reduction in 
system load levels or an increase from onsite generation. While detailed discussion of the calculation for this 
value is available from a National Grid filing, here we briefly show that the equation used to determine net 
avoided CO2 is: Benefity= CO2CostΔLBMPy – CO2CostΔOnsiteEmissions, 44 where the first variable represents the 
cost of CO2 due to the change in wholesale energy purchase and the second relates cost to a change in 
emissions. New York has conducted substantial NEI research in order to quantify and validate programs. This 
research has not been directly incorporated into the cost-effectiveness analysis in New York, but it has helped 
support decisions in other states such as Colorado and Vermont to incorporate NEI adders45. NYSERDA has 
incorporated NEIs into its program evaluation work, and modeled economic and job impacts from energy 
efficiency programs. In addition, National Grid has acknowledged that a suggested method for determining the 
impact of other NEIs is not included in the benefit-cost analysis handbook46, NEIs may be assessed qualitatively 
or estimated quantitatively if it can be.47  The Public Service Commission may find it in their interest to address 
NEI in addition to the carbon adder. There is an asymmetry in the way they are included in the BCA, some of the 
costs are included, whereas some of the NEIs are not.  

Rhode Island 

Rhode Island uses a readily measured test/program screen for low income; quantify utility, societal; health and 
safety, equipment, prop, and comfort. NEIs are considered an integral part to the Rhode Island TRM. NEIs 
attributable to electric and gas energy efficiency programs are considered its cost-effectiveness methodologies. 
Policy considerations in the new cost-effectiveness framework. The source for NEI values for the 2016 TRM 
come from the NMR Group and Tetra Tech study on Massachusetts residential and low income NEIs conducted 
in 2011. Rhode Island has traditionally used the TRC test to evaluate cost-effectiveness where NEIs were 
accounted for that applied to specific technologies or programs.48  

In March 2016, the Rhode Island opened docket 460049 to develop a report that will guide the PUC’s review of 
National Grid’s rate structure. The PUC needed a better understanding of the costs and benefits associated with 
the activities on the system. The report suggests the cost and benefits, including NEIs that may be applied to 
programs, and to what level they should be quantified. This cost-effectiveness framework also considers policy 
implications and whether the costs and benefits are aligned with state policy.50 This is a new resource value 
framework in cost-effectiveness testing that is also seen in the National Standard Practice Manual. With this 
report, the PUC may open a more formal grid modernization docket that will use the report to evaluate National 
                                                           
43 Skumatz (a), at 9 
44 For further explanation on this equation see National Grid, at 48 
45 Malmgren and Skumatz 
46 Available at: http://documents.dps.ny.gov/public/Common/ViewDoc.aspx?DocRefId=%7BF0CC59D0-4E2F-4440-8E14-
1DC07566BB94%7D  
47 National Grid, Case 16-M-0412, at 52 
48 VEIC, at 6 
49 More available at: http://www.ripuc.org/eventsactions/docket/4600page.html  
50 Raab, J., at 7 
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Grid’s rate structure. To a certain extent this report will also be used in the upcoming fall of 2017 rate case for 
National Grid. For the cost-effectiveness framework, see Appendix 3. 

Vermont 

Vermont uses the Societal Cost test with a 15 percent adder + 15 percent low income adder, with a three 
percent discount rate. Vermont was an early adopter in incorporating the concept of NEIs into its cost-
effectiveness screening. Starting in 1990, Vermont implemented a societal cost-effectiveness test with a five 
percent adder for environmental externalities and a 10 percent adder for reduced ricks from energy efficiency 
relative to generation.51 This was done in Public Service Board Docket 5270 (1990) where the societal test was 
established as the primary test for efficiency investments made by utilities with ratepayer funds.  

Later reevaluated in 2009, a 15 percent NEI adder for thermal and electric efficiency screening was implemented 
along with a 15 percent adder for low income energy efficiency. Vermont PSB order of February 2012 adopted 
15 percent NEI adder to the energy benefits in cost-effectiveness screening in Vermont to account for the hard-
to-quantify benefits that factor into participant decision-making. The 15 percent value will be revisited in 
biennial avoided-cost proceedings to ensure it remain adequate to cover NEIs.52 The same order adopted a 15 
percent low income benefits adder. Vermont also deploys a readily measured test and programs screen for 
maintenance, equipment replacement, low income comfort, and utility and societal NEIs. Water and operations 
and maintenance savings are directly quantified where appropriate. The Board acknowledges that the adders 
are an approximate, conservative estimate of the value of low-income benefits, but notes that such a value is 
better than assuming zero, which is clearly not correct (VT PSB, 2012, p. 30). Finally, the environmental 
externalities associated with GHG emissions should be accounted for by assuming a CO2 allowance price of 
$80/ton (VT PSB, 2011).  

Vermont was successful in implementing adders for NEIs because the state conducted extensive research into 
readily available literature to identify quantitative values for a range of key benefits associated with low income 
programs. In addition, research was conducted to update the cost-effectiveness screening to incorporate NEIs in 
Colorado and New York around the same time and this further encouraged the state to implement the 15 
percent adder.    

Washington D.C. 

Washington D.C employs a hybrid approach with a 10 percent adder, 10 percent risk adder, and a 10 percent 
environmental adder, plus NEIs measured in goals and measured benchmarking. Washington D.C. enacted 
legislation in 2008, the Clean and Affordable Energy Act of 200853, which established the Sustainable Energy 
Utility and relies on the social cost test (SCT) to screen for cost-effectiveness. The Act requires that the screening 
include the following NEIs in a readily measurable 10 percent adder: comfort, noise reduction, health and safety, 
ease of selling / leading home or building, improved occupant productivity, reduced work absences due to 
reduced illness, ability to stay in home / avoided moves, and macroeconomic benefits.54  These benefit-cost 
tests are required for overall portfolio screening. Washington D.C. also added a 10 percent risk adder, and a 10 
percent adder for the reduction of environmental externalities.  

                                                           
51 Malmgren & Skumatz, at 9-11 
52 Brown, E., at 7 
53 Clean and Affordable Energy Act of 2008, An Act in the Council of the District of Columbia, (2008) 
54 Malmgren & Skumatz, at 11-13, 2014 
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These adders are on top of traditional types of NEIs included in their primary goals and benchmarks for 
programs. The six performance benchmarks used to measure success are listed below. 

1. Reduce per-capita energy consumption 
2. Increase renewable energy generating capacity 
3. Reduce growth of peak capacity demand 
4. Improve energy efficiency of low income housing 
5. Reduce the growth of energy demand of the District’s largest energy users 
6. Increase the number of green collar jobs 

 

Goal number six is significant because measuring the job impacts of energy efficiency is a societal NEI and this 
model incorporates job impacts as one of the key measures of success for energy efficiency programs55. This 
model sets Washington D.C. a part as a leader in the Northeast and Mid-Atlantic in incorporating NEIs in its cost-
effectiveness screening.  

  

                                                           
55 Malmgren & Skumatz, at 13 
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Summary of Findings and Conclusion 

Based on the information accumulated for this study, this summary considers: How do we characterize common 
practice regionally? Nationally? For what programs and types of impacts are NEIs commonly provided? How and 
when are evidence-based versus other approaches used to estimate NEIs? What are some of the pros and cons 
of states’ current practices? 

In the Northeast and nationally, the TRC is most widely used as a primary test and the societal test is the second 
most popular primary test. Most states use additional secondary tests. While the TRC and Societal tests enable 
inclusion of non-energy impacts, there is no clear prevailing approach to including non-energy impacts in 
efficiency cost-effectiveness screening. This lack of consensus impedes policymakers’ abilities to compare results 
across states or regions.  

States that include NEIs either rely on adders, evidence-based quantifiable impacts or a combination of both 
strategies. When adders are used, they are most often used as proxies for low-income NEIs and as proxies for 
emissions reductions. Quantified impacts tend to focus on observable attributes such as other fuels, water, and 
operations and maintenance. Massachusetts and Rhode Island are notable states in the Northeast for 
monetizing weatherization, comfort, and health and safety impacts for residential impacts beyond low income, 
as well as for survey-based studies estimating commercial and industrial sector impacts. States may not include 
NEIs across all sectors, however this can result in a biased representation of the value of energy efficiency to 
program participants as well as underrepresenting the value of energy efficiency in addressing the jurisdiction’s 
associated goals. Within the region and across the nation, there is no correlation between how cost-
effectiveness is directed (legislative mandate versus regulatory order) and whether or how NEIs are included.  

Seven states identify low income NEIs as a separate category. Eight states include carbon reduction as an NEI; 
four monetize the impacts, while others include them in adders. The quantified carbon value used varies 
between $15/ton (OR, NY) and $30/ton (WI, CA). Many states include NEIs for some sectors but not all.  

Evidence suggests that both credibility and convenience are factors in states’ decisions about what to include in 
NEIs, particularly for states with monetized NEIs. Several states (AR, CO, IL, OR, MD) are explicit that criteria for 
inclusion of some or all NEIs are that they are “easily measured.” MA requires NEIs be “reliable and with real 
economic value.” States that adopt monetized NEIs from other sources may apply discounts to make the values 
more conservative; MD is one example. It is difficult to compare NEI values from the literature because 
categories are not necessarily consistent. For example, it is not clear whether the DE low income NEIs associated 
with weatherization could include comfort, health and safety and possibly other values. The DE low income 
weatherization NEI assumptions ($164 NPV/home or $183/home) are relatively low relative to recent values 
shown in Table 20.  

While the literature identifies the analytical methods for developing monetized NEIs, to investigate exactly how 
specific NEI values are calculated or whether some of the values reported are NPV requires digging more deeply 
into the body of source evaluation studies than could fit into this scope. Given this, it is helpful when states 
include some if not all NEIs in their Technical Reference Manuals (IL, for example).  Arkansas is noteworthy for 
making NEI information accessible (equations and values in the TRM) and transparent (a protocol that addresses 
quantification approaches) – see Appendix 6 of this report. However, the types of NEIs Arkansas includes are 
quite limited.  In some instance it is difficult to determine which tables address low income and which address 
residential non-low income or overall. 
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Adders have enabled several states to be more comprehensive in terms of the types of NEIs included in cost-
effectiveness analysis. Risk (VT, DC), health and regional market transformation (WA) are the types of NEIs 
where adders are especially used as proxies for these hard-to-quantify impacts.  General adders can be applied 
to all NEIs, although if there are particular impacts of higher importance, such as low income or environmental, 
an adder for that particular impact can be developed on top of a general adder.  

Including all relevant NEIs in cost-effectiveness screening is not common practice. For many states or programs, 
if cost-effectiveness can be demonstrated without the inclusion of NEIs then there has been little incentive to 
take on the challenge of developing NEI estimates, either monetized or as “adders.” Underutilization of NEIs can 
be partly explained by low confidence in the credibility of the estimates, despite widespread acknowledgement 
that NEIs are likely to be non-zero values.  

Literature and empirical research on commercial sector NEIs is more limited than for residential sector impacts. 
Even with that caveat, the volume and range of NEI values available in the literature appears overwhelming; we 
found no literature providing best practice guidance to help with decisions such as how granular should the 
impacts be, or what criteria (beyond statistical validity) or alignment with programs should be used when 
borrowing results from other jurisdictions. Most likely, there is an element of best judgment by stakeholders 
involved in whether to select a mid-range or conservative choice from among the options.  

NEIs can be negative as well as positive. Use of some control devices may require training and commissioning 
(more skilled labor time up front) in order to operate correctly and achieve savings for example. Challenges arise 
if NEIs are applied in cases where a measure or program generates both negative and positive NEIs, because it is 
then necessary to consider the net impact. Another example is weatherization of a home in a high radon zone 
which could have some negative or positive health effects or both56. 

Decisions about what NEIs to include depend on what cost-effectiveness test is being used; what counts as a 
benefit in a TRC test may be a transfer payment in the societal test. The Resource Value Framework 
recommends that a jurisdiction’s policy should be the guide rather than strict adherence to a test structure.  
Considering policies and goals will better help align the test with the types of programs deployed in each state, 
although it may steer away from standardization, it helps guide each state on developing the test framework 
based on energy efficiency programs.  

While various helpful documents provide guidance on cost-effectiveness analysis at a high level, there is little or 
no guidance addressing exactly what NEIs to include and how best to include them –whether as evidence-based 
monetized values, as adders, as a hybrid, or by modifying the requirements of the test so that a threshold of 
benefit-cost greater or equal to one is not required (another option discussed in the National Standard Practice 
Manual). Important work remains to be done on valuation; over time the methods may become increasingly 
sophisticated and precise, and with greater visibility additional valuation methods will become available.57  
 
Regardless, learning from experience and from others is a valuable strategy. As the Commission and parties gain 
experience with the use of cost and benefit categories and drivers, standard practices may develop and become 
more sophisticated over time. And, the definition of specific cost and benefit categories and drivers may be 
refined or modified either by the Commission, by practice in the field, by experience within the state or in other 
states in the region or nation.  
 

                                                           
56 Freed and Felder, at 44 
57 Raab, J. 
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When deciding what NEIs to include in a benefit-cost framework, it may be necessary to decide and justify the 
choice of evidence-based versus adder on a case by case basis for each type of impact. Considerations include: 

x Uncertainty and the appropriate adjustments for less than comprehensive data; 
x The timeframe for assessing component attributes and effects, or the cost and benefit impacts 

perspective that should be used for each (e.g., impacts on participants, non-participants, the utility, and 
society at large); and 

x The ability to integrate the decisions in a unified manner to avoid either double-counting or omission of 
an important attribute. 

 

 

 

Figure 5. Considerations in the Selection of NEIs 

 

 

While the existence of NEIs is not new, one of the barriers to incorporating these features into decision-making 
is that they are not systematically assessed or documented. Increased efforts by all stakeholders to collect case-
by-case information on multiple benefits in industry will raise awareness of their potential value and support 
improved methodologies for quantifying them. Some Danish energy researchers posit that visualization of NEIs 
increases the probability that company decision-makers will implement energy efficiency projects58. To that end, 

                                                           
58 Gudbjerg et al (2014). 
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they are developing a web-based tool and database focused on the industrial sector that includes the following 
elements: 

x Method for assessing NEIs of energy efficiency projects; 
x NEI database that shows users to search by project type; 
x Case studies with details; and 
x Questionnaire for identification and assessment of NEIs. 

 

This effort classifies NEIs into four main categories: influencing productivity, sales and company image, internal 
company environment, and external environment/society. It uses an index which rates the  
“size” of the NEI relative to the energy savings. The size of the NEI may be calculated based on documentation 
and measurement, or based on subjective ratings by the customer, or by some combination. The goal of this 
system is to stimulate interest and participation in future energy efficiency, not as part of a cost-effectiveness 
proceeding. The NEI further assesses relative size of NEI values relative to energy efficiency savings. The goal of 
this effort is to capture highest priority NEIs experienced by customers rather than comprehensive inventory of 
all NEIs. Although this system was developed with the goals of justifying and marketing energy efficiency 
programs in Europe, it could be adapted to also include information on quantification of NEIs. As our research 
has shown, there is limited consistency and transparency in defining, documenting, and approaches to 
quantifying NEIs in the US.  

In summary, there is an overwhelming body of literature with NEIs from energy efficiency programs and yet 
there is still much room for additional work. As more states begin to integrate NEIs into cost-effectiveness 
screening, states will begin to learn from each other on what has and has not worked from a greater pool of 
experience. The process of selecting NEIs based on literature will most likely involve judgments or modifications 
to reflect a jurisdiction’s comfort with values or approaches used in other states.  Looking ahead, the region and 
the country would benefit from 

x Development of a central collection place for methods and values of NEIs; 
x Inclusion of NEIs values and formulas in TRMs, protocols, or in templates such as provided in the 

Resource Value Framework to increase transparency and ease of access to information; and 
x Guidance on how to implement cost-effectiveness frameworks once a policy-oriented conceptual 

framework has been developed for a jurisdiction. 
 

Faced with the immediate need to decide on NEIs New Hampshire can benefit learning from other states; Table 
21 of Appendix 1, a comparison of the ranges of NEIs Maryland, Rhode Island and Massachusetts by types and 
sectors, provides a good starting place to understand what high level NEI values by sector and range of value are 
available. Updating this table with information included or referred to in this study should represent most of the 
literature in the field. Looking ahead, development of a cost-effectiveness framework starting from the Rhode 
Island template in Table 8 of Appendix 1 and taking key policy goals into account would also help guide 
development of unbiased, comprehensive, forward-looking energy efficiency cost-effectiveness assessment. 
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Appendix 1: State Summarized NEI Values 
Table 18. Previous New Hampshire Cost-Effectiveness Methodology 

New Hampshire Cost-Effectiveness Test 

Benefits  

Avoided generation, transmission & 
Distribution costs for:  

x Program Participants Yes 

x Market effects (e.g. spillover, 
post-program adoptions) 

Yes 

Customer Benefits (Including O&M) Yes 

Quantifiable avoided resource costs (e.g. 
water, natural gas) Yes 

Adder for other non-quantified benefits 
(e.g. environmental and other) 15 percent 

Costs  

Program Costs (e.g. incentives, admin, 
monitoring, evaluation) for:  

A. Program participants Yes 

B. Market effects (e.g. spillover, 
post-program adoptions) 

Yes 

Customer Costs (including O&M) Yes 

Quantifiable additional resource costs 
(e.g. water, natural gas) Yes 

Utility performance incentives Yes59 

  Raab (b), at 15 

 

                                                           
59 The target rate of utility performance incentives (e.g. 8% of program and evaluation budget) will be considered at the 
program portfolio level but not at the individual program level. 
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Table 19. Estimated Massachusetts Low Income Household and Societal NEIs per Weatherized Unit both With and Without 
Avoided Death Benefit—Annual per Unit 

Source: E4TheFuture, Occupant Health Benefits of Residential Energy Efficiency, Pg. 24 

*For CO poisoning, the annual NEI is to be applied over the 5-year life of the CO monitor. The remaining NEIs are to be applied annually 
over the life of the relevant measure (e.g., 20 years for weatherization). 

**For home fires, the societal benefit value of $17.87 includes avoided injuries ($17.60) and deaths ($0.27) to firefighters only ($17.60 + 
0.27= $17.87). Avoided injuries and deaths to occupants are categorized as a household benefit (as with all other applicable NEIs). 

NEI Value 

Annual Per Unit Benefit* 

Household w/ 
Avoided Death 

Benefit 

Household w/o 
Avoided Death 

Benefit 
Societal Total w/ Avoided 

Death Benefit 
Total w/o Avoided 

Death Benefit 

Tier 1 A B C A+C B+C 

Reduced asthma 
symptoms $9.99 $9.99 $322.01 $332.00 $332.00 

Reduced cold-
related thermal 
stress 

$463.21 $4.67 $33.73 $496.94 $38.40 

Reduced heat-
related thermal 
stress 

$145.93 $8.28 $27.00 $172.93 $35.28 

Fewer missed work 
days $149.45 $149.95 $37.36 $186.81 $186.81 

Tier 2      
Reduced use of 
short-term, high 
interest loans  

$4.72 $4.72 $0 $4.72 $4.72 

Reduced CO 
poisoning (5-year 
life) 

$36.98 $0.25 $1.87 $38.35 $2.12 

Tier 3      

Increased Home 
Productivity  $37.75 $37.75 $0 $37.75 $37.75 

Reduced Home 
Fires $93.84 $9.77 $17.87** $111.71 $27.77*** 

Annual Total - Per 
weatherized home $941.87 $224.88 $439.84 $1,381.71 $664.45 



 

Non-Energy Impacts Approaches and Values: an Examination of the Northeast and Mid-Atlantic | 51 

***The value in this column (“Total W/O Avoided Death Benefit”) has been adjusted to remove not only the household avoided death 
benefit but the firefighter avoided death benefit of $0.27 reflected in Column C; therefore, this value is not a true sum of Column B + C. 
The calculation that reflects the adjustment is as follows: $9.77 + ($17.87- $0.27) = $27.37. 

Red text indicates the estimate excludes the avoided death benefit 

 

Table 20. Weatherization Non-Energy Impact Value Ranges60 

NEI Estimates from Multiple 
Weatherization Studies: Dollar and 

Percentage Analysis 

Dollar NEI Values 
61Range low-high 

Typical 
Value 

Percentage NEI Values 
Range low-high 

Typical 
Value 

UTILITY PERSPECTIVE             

Payment-related             

Carrying cost on arrearages $1.50  - $4.00  $2.50  0.6% - 4.4% 2.0% 

Bad Debt write-offs $0.50  - $3.75  $1.75  0.4% - 2.0% 0.7% 

Reduced LI subsidy payment/discounts $3.00  - $25.00  $13.00  3.9% - 29.0% 16.4% 

Shutoff / reconnects $0.10  - $3.65  $0.65  0.1% - 4.4% 0.5% 

Notices $0.05  - $1.50  $0.60  0.1% - 1.8% 0.9% 

Customer calls/collections $0.40  - $1.50  $0.90  0.2% - 1.9% 0.6% 

Service Related             

Emergency/ safety $0.10  - $8.50  $3.25  0.1% - 2.7% 0.8% 

Other Primary Utility             

Insurance savings $0.00  - $0.00  $0.00  1.2% - 1.2% 1.2% 

T&D savings  $0.13  - $2.60  $1.40  0.9% - 2.1% 1.2% 

Fewer substations/infrastructure $0.00  - $0.00  $0.00  0.0% - 0.0% 0.0% 

Power quality / reliability $0.00  - $0.00  $0.00  0.0% - 0.0% 0.0% 

Other Primary Utility $0.00  - $0.00  $0.00  0.0% - 0.0% 0.0% 

Total Utility NEIs $5.78  - $50.60  $24.05  7.4% - 49.5% 24.4% 

Utility NEI Multiplier 3% - 25% 12% 0.4% - 14.8% 3.3% 

SOCIETAL PERSPECTIVE              

Economic $8.00 - $340.00 $115.00 3.0% - 237.6% 31.1% 

Environmental/ Emissions $3.00 - $180.00 $60.00 70.0% - 57.9% 7.1% 

Tax effects- unemply; tax invest. Credits $0.00 - $0.00 $0.00 0.0% - 0.0% 0.0% 

H&S equipment/ fires $0.00 - $0.30 $0.00 30.0% - 30.0% 0.0% 

                                                           
60 Findings in this table are based on 20 studies of weatherization programs across the country. In some cases there has 
been little done in terms of research on NEI values, particularly where a zero dollar value is seen. 
61 Dollars are added net benefit value per household per year; percentage figures should be applied to the dollar value of 
the kWh savings 
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Health care $0.00 - $0.00 $0.00 0.0% - 0.0% 0.0% 

social welfare indicators $0.00 - $0.00 $0.00 0.0% - 0.0% 0.0% 

water/ wastewater infrastructure $2.00 - $28.00 $15.00 90.0% - 33.1% 17.0% 

Fish/ wildlife mitigation $0.00 - $0.00 $0.00 0.0% - 0.0% 0.0% 

National Security $0.00 - $0.00 $0.00 0.0% - 0.0% 0.0% 

Other   $0.00 - $0.00 $0.00 0.0% - 0.0% 0.0% 

Total Societal NEIs $12.00 - $548.00 $190.00 5.0% - 329.0% 55.3% 

Societal NEIs Multiplier 6% - 274% 95% 4% - 296% 37% 

PARTICIPANT PERSPECTIVE               

Water and Other bills            

Water/ wastewater bill savings $2.85 - $54.00 $15.00 4.5% - 63.4% 20.0% 

Other non-energy operating costs $0.00 - $0.00 $0.00 0.0% - 0.0% 0.0% 

Financial/ Customer Service            

Shutoff / reconnects $0.21 - $7.00 $1.60 0.2% - 4.1% 1.4% 

Bill-related calls to utility $0.06 - $10.00 $2.00 0.3% - 4.0% 1.9% 

Collection costs, intrusions $0.00 - $19.70 $0.00 8.3% - 8.3% 0.0% 

Economic Development/ Hardship            

Low income economic development $0.00 - $0.00 $0.00 0.0% - 0.0% 0.0% 

Hardship improvement/ family stability $0.00 - $65.00 $60.00 25.7% - 25.9% 0.0% 

Fewer moves (LI) $0.00 - $50.00 $15.00 0.6% - 29.5% 8.0% 

Equipment Operations            

Maintenance $8.00 - $43.00 $22.00 7.0% - 9.7% 8.8% 

Lifetime extension of equipment $7.00 - $20.00 $20.00 3.2% - 7.0% 5.7% 

Equipment functionality $11.00 - $64.00 $40.00 6.9% - 26.0% 13.9% 

Comfort, Noise, Related            

Comfort/ thermal $12.50 - $49.00 $30.00 3.2% - 22.1% 10.1% 

Noise reduction $6.75 - $34.00 $25.00 6.0% - 15.2% 8.5% 

light quality $6.75 - $64.00 $14.00 3.0% - 14.0% 8.0% 

Health and Safety            

Health/ fewer sick days work & school $0.00 - $44.00 $9.00 1.4% - 36.1% 7.4% 

IAQ $0.00 - $0.00 $0.00 0.0% - 0.0% 0.0% 

Chronic and other illnesses $0.00 - $27.50 $0.00 0.0% - 12.4% 0.0% 

Improved safety/ reduced fires/ insurance $0.02 - $29.00 $7.50 0.1% - 11.0% 5.4% 

Control/ education and Contributions            

Knowledge/ control over bills $6.75 - $52.00 $35.00 6.0% - 19.8% 15.7% 
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Contribution to the environment $6.00 - $48.00 $21.75 2.8% - 29.2% 10.6% 

Satisfaction $13.50 - $52.50 $33.00 0.0% - 12.0% 0.0% 

Ability to pay other bills $0.00 - $24.50 $0.00 11.0% - 11.0% 0.0% 

Home Improvements            

Property value/ ease of selling $2.50 - $48.00 $18.00 2.3% - 20.0% 10.0% 

Aesthetics in home $8.00 - $29.00 $18.00 6.0% - 18.4% 8.8% 

Home durability $0.00 - $0.00 $0.00 0.0% - 0.0% 0.0% 

Special/ Reliability/ other            

Transaction cost $0.00 - $4.05 $0.00 0.0% - 4.8% 0.0% 

Svc. Reliability/ avoid interruptions $0.00 - $9.00 $0.00 0.0% - 0.0% 0.0% 

Other $0.00 - $9.00 $0.00 0.0% - 0.0% 0.0% 

Total Participant NEIs $94.89 - $796.85 $386.85 98.5% - 403.8% 144.1% 

Participant NEIs Multiplier 47% - 398% 193% 98.5% - 403.8% 144.1% 

Subtotals- NEI Multipliers by Types                 

Relative to Participant Bill Savings            

Utility NEI Multiplier 3% - 25% 12% 0% - 15% 3% 

Societal NEI Multiplier 6% - 274% 95% 4% - 296% 37% 

Participant NEIs Multiplier 47% - 398% 193% 99% - 404% 144% 

TOTAL 300% - 698% 300% 103% - 714% 184% 
Source: Table 3.4: Non-Energy Impacts / Non-Energy Impacts and Their Role and Values in Cost Effectiveness Tests, State Of Maryland, 
SERA Inc., March 2014, pgs. 28-30 
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Table 21. Quantifying Non-Energy Benefits (NEBs) in Illinois 

Program Administrators Using NEBs Adders 

Program 
Administrator Adder Description Description Source 

Ameren IL 
7.5% gas; 
10% 
electric 

    

ComEd No NEBs 
adder 

CO2 costs at $0.0139/kWh. The primary environmental 
benefit that could be included in the Illinois TRC test is the 
value of avoided CO2 emissions. ComEd included the 
average carbon value proposed by the NRDC within our 
analysis. This value ($18.50/tonne) was applied to PJM’s 
2009 marginal power plant emission rate to arrive at an 
average value of $0.0139/kWh. DSMore does not provide 
escalation factors for externalities and emissions.   

C/E Report, EPY5 

DCEO 10% 

DCEO reports TRC results with and without NEBs, 
assuming at 10% adder, not distinguishing between 
gas/electric NEBs. 
 
EPY4/GPY1: Participant non-energy benefit (NEB) adders 
were applied to calculated  benefits. A 15% default non-
low  income  benefits  adder  was  applied  to  Public 
Sector  and  Market  Transformation Programs. A 30% 
default low-income benefits adder was applied to Low 
Income Programs. TRC scores were calculated with and 
without the non-energy benefit adders. Environmental  
benefits  of  avoided CO2 emissions  from  electricity  
generation were valued  at  $0.013875 / kWh and 
included  in  the  calculation  of  benefits.   

C/E Report, 
EPY4/GPY1 

Nicor Gas 7.5% gas     

Peoples Gas - North 
Shore Gas 7.5% gas     

Other Methods 

Method Description Description Source 
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Include non-energy 
(electric/gas) 
benefits in the IL-
TRM 

Water savings is quantified in the IL-TRM. Measures include: Clothes 
Washer; showerhead; aerator; thermostatic restrictor valve; dishwasher; 
ozone laundry; and HE pre-rinse spray valve measures. 
 
IL-TRM also quantifies operations and maintenance savings where 
differences exist between baseline and efficient measures. 

ICC Staff 

Include carbon in 
TRC analysis   ICC Staff 

Source: Illinois research  

 

Table 22. NEI Values in Massachusetts & Rhode Island, and Maryland (propose) ($ per household) 

Perspective/NEI 
Category 
 

Maryland (SERA 2014) 
Dollar Range       Typical Value 

Massachusetts 
Dollar Range 

Rhode Island 
Dollar Range 

Average Cross 
All NEIs 

Financial and Accounting $2.55 - $25.00  $9.70  $2.61 - $39.90 $2.61 - $3.74 

Customer Service $0.10 - $8.50  $3.25  $0.34 - $8.43 $0.34 - $8.43 

Other Utility Impacts $0.13 – $2.60   $1.40  N/A – N/A N/A – N/A 

Participant-Perspective  

Participant Utility 
Savings $0.27 - $36.70  $3.60  N/A – N/A N/A – N/A 

Low-Income/Economic 
Development $0 - $115   $75  N/A – N/A N/A – N/A 

Improved Operations $26 - $126 $82  $0.96 - $124 $0.96 – 
102.40 

Comfort $26 - $104 $69  $31 - $125 $1.42 - $125 

Health & Safety $26 - $105    $16.50  $4 - $45 $0.13 - $45 

Education and 
Contributions $3.02 - $100.50 $89.75  N/A – N/A N/A – N/A 

Home Improvements $26.25 - $177.00 $36  $17* -$1,998* $0.32* -
$678.52* 

Other Participant 
Perspective $10.50 - $76 $0  N/A – N/A -$0.015 per 

kWh saved  

Societal Perspective 

Economic Development $8 - $340   $115  N/A – N/A $0.39 per kWh 
saved* 

Environmental/Emission
s $3 - $180   $60  N/A – N/A N/A – N/A 
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Source: NEEP, at 68 

 

Table 23. Summary of NEI Values by Customer Sector – District of Columbia 

Source: NEEP, at 70 

 

Table 24. Summary of NEI values by Customer Sector- Vermont 

Source: NEEP, at 70 

 

Health Care/Health & 
Safety $0 - $0.30                 $0  N/A – N/A $0       

$172.53* 

Tax Impacts N/A – N/A   N/A N/A – N/A N/A – N/A 

National Security N/A – N/A    N/A N/A – N/A 
$1.83 per 
MMBtu oil 
saved  

Other Societal-
Perspective NEIs N/A – N/A                    N/A N/A – N/A N/A –N/A 

Financial and Accounting $2.55 - $25.00  $9.70  $2.61 - $39.90 $2.61 - $3.74 

Customer Service $0.10 - $8.50  $3.25  $0.34 - $8.43 $0.34 - $8.43 

Sector NEIs ($) Participant
s or units 

NEI $/ 
Unit  

Lifetime 
Electric Savings 

(MWh) 

 
NEI$ / 
MWh  

 

Lifetime Energy  
Savings 

(MMBtu) 

 
NEI $ / 

MMBTU  
 

% 
Adder 

Residential $557,183 38,472           14 14,008                   40 99,024       5.63 10% 

Low-Income $949,464 7,645             124 6,776                     140 62,751       15.13 10% 

Commercial 
& Industrial $5,020,822 241    20,833 29,587                  170 303,844     16.55 10% 

Sector NEIs ($) Participant
s or units 

NEI $/ 
Unit  

Lifetime 
Electric Savings 

(MWh) 

 
NEI$ / 
MWh  

 

Lifetime Energy  
Savings 

(MMBtu) 

 
NEI $ / 

MMBTU  
 

% 
Adder 

Residential $4,473,900 35,171           127 316,289                   14 2,868,299       1.56 15% 

Low-Income $714,380 2,080           343 20,948                     34 194,075       3.68 32% 

Commercial 
& Industrial $8,404,306 2,297 3,659 694,792                  12 6,313,387     1.33 15% 
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Table 25. NEI values from Literature for Delaware Energy Efficiency Advisory Council 

Category or Type of NEI Value (2016$) Source Notes 
Weatherization 
LI Weatherization single 

family $1,382 per home (annual) Massachusetts (2014) $942 participant, $440 societal 

HPwES, comfort $136 per home (annual) Maryland (2014)  
Reduced arrearages 2 percent of benefits Maryland (2014)  

Air Emissions 
Avoided emissions/ air 

quality $0.04 per kWh Vermont  

Air emissions $0.011 per kWh Maryland (2014) 
Includes health impacts; 
may double-count 
NOx/SO2 

Measure-based 

Prescriptive C&I $0.027 per kWh, $8.34 
per MMBtu Massachusetts (2012) Includes lighting, HVAC, 

motors, refrigerators 

Custom C&I $0.037 per kWh, $2.47 
per MMBtu   

Carbon 
All $15 per ton Oregon, New York  

Combined/unspecified 

“Difficult to quantify” +15% on avoided costs Vermont Not duplicative of specific value 
above 

“General” +10% on avoided costs IA, CO, OR, WA, DC Not necessarily duplicative of 
specific values above 

Source: DE EEAC EM&V working group presentation by Optimal Energy, October 2016, DE EEAC meeting 
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Table 26. Estimated Emissions Outputs and Values per MWh, Simplified Calculation, Maryland 

Greenhouse Gas GHG equivalencies, in 
CO2 equivalencies 

Pounds per MWh 
generated, “NEB-It” 

factors, avg. Maryland 
generation mix 

Pounds per MWh 
generated using EIA 

Maryland factors 

Sulfur Dioxide 0 1.805 2.3 
Nitrogen Oxides 310 1.956 1.3 
Carbon Dioxide 1 1054 1333 
Total pounds Carbon dioxide equivalents per MWh 
using Maryland generation mix 1660 1736 

Value per kWh saved at $X per ton CO2 
10 per ton CO2 (very conservative) 
$20 per ton CO2 (conservative/used in remainder of 
report**) 
$100 per ton (used by environmental groups, etc.) 
(NOTE: Alternate values for $/ton may be selected) 

 
0.84 cents/kWh 

1.7 cents/kWh** 
8.4 cents/kWh 

Multiplied times 1271 average kWh saved by MD 
pgm 

$22/hh at $20/ton** 
(Alternates: CO2 ($11/hh at $10/ton CO2; 

$110/hh at $100/ton CO2) 
Multiplier per kWh compared to residential rates of 
13.7 cents per kWh in Maryland 

12% adder** 
(6% adder at $10/ton; 60% adder at $100/ton) 

Source: Skumatz (c), at 48 

Table 27. Estimated Emissions Outputs and Values per MWh, Simplified Calculation, Colorado 

Greenhouse Gas 
GHG equivalencies, in 

carbon dioxide 
equivalencies 

Pounds per MWh 
generated, “NEB-It” 

factors, avg. Colorado 
generation mix 

Pounds per MWh 
generated using EIA 

Colorado factors 

Sulfur Dioxide 0 2.4 2.0 
Nitrogen Oxides 310 2.6 2.4 
Carbon Dioxide 1 1,615 1,760 
Total pounds Carbon dioxide equivalents per MWh 
using Colorado generation mix 2,429 2,504 

Value per kWh saved at: 
$10 per ton CO2 (very conservative) 
$20 per ton CO2 (conservative) (Used in remainder of 
report**) 
$100 per ton (used by environmental groups, etc.) 
(NOTE:  Alternate values for $/ton may be selected) 

 
1.24 cents/kWh (at $10/ton) 

2.47 cents/kWh (at $20/ton)** 
12.34 cents/kWh (at $100/ton) 

Multiplied times 1000 kWh (saved commonly by Wx 
programs) 

$12.35/hh (@$10); $24.70/hh**; $123.40/hh 
(@$100)  

Multiplier per kWh compared to residential rates of 
11.44 cents per  kWh in Colorado 

10.8% adder (@$10) / 21.6% adder**(@$20); 
100.8% adder (@$100) 

Source: Skumatz (b), at 49 
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Appendix 2: Reported NEIs in Evaluation Research 
Table 28. Mean NEI Values 62 

Source: Clendenning, G., et al., at 6 

 

 

 

                                                           
62 The values in this table are weighted to strata and income group. In addition, cases that are at least three times the standard deviation 
of percent bill savings of the total scaled NEI value are excluded. The following weights were applied to the non-low-income population: a 
weight of 1.53 for the heating & cooling strata, a weight of 1.40 for the shell strata a weight of 0.10 for the shell plus heating and cooling 
strata. For the low-income sample, the following weights were applied: a weight of 1.22 for the heating and cooling strata, a weight of 
0.98 for the shell strata a weight of 0.79 for the shell plus heating and cooling strata. 
63 Property Value was not scaled because, as a one-time NEI value, it was excluded from the survey question about total annual value of 
NEIs. Property value was limited to respondents who own their home. 
64 Equipment maintenance was only asked of respondents who installed heating or cooling equipment. 

NEI Sample Size 

Non-Low-Income (NLI) Low-Income (LI) 

Unscaled 
Value Scaled Value Unscaled 

Value Scaled Value 

Comfort 165 (NLI); 172 (LI) $272 $125 $205 $101 

Noise Reduction 183 (NLI); 193 (LI)  $53 $31 $63 $30 

Property Value63 157 (NLI); 143 (LI) $1,998 N/A $949 N/A 

Equipment 
Maintenance64 117 (NLI); 122 (LI) $175 $124 $116 $54 

Durability 173 (NLI); 185 (LI) $57 $49 $78 $35 

Total NEIs 208 (NLI); 208 (LI) $472 $261 $431 $242 
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Table 29. Summary of Average Annual NEI Estimates for Commercial & Industrial 

Electric 
Measures n 

Average Annual 
NEI per 

Measure65 
NEI/kWh 90% C&I 

Low 
90% C&I 

High 
Stat 
Sig 

Prescriptive 

HVAC 27 $7,687 $0.0966 $0.0544 $0.1389 Yes 

Lighting 163 $1,636 $0.0274 $0.0176 $0.0372 Yes 

Motors and 
Drives 50 $541 $0.0043 $(0.0005) $0.0091 No 

Refrigeration 30 $5 $0.0013 $(0.0002) $0.0028 No 

Other 32 $28 $0.0039 $(0.0002) $0.0079 No 

Total 302 $1,439 $0.0274 $0.0188 $0.0360 Yes 

Custom 

CHP/Cogen 6 ($12,949) $(0.0147) $(0.0247) $(0.0047) Yes 

HVAC 20 $5,584 $0.0240 $0.0003 $0.0047 Yes 

Lighting 89 $5,686 $0.0594 $0.0318 $0.0871 Yes 

Motors and 
Drives 42 $1,433 $0.0152 $0.0005 $0.0309 No 

Refrigeration 90 $1,611 $0.0474 $0.0244 $0.0705 Yes 

Other 29 $15,937 $0.0562 $0.0038 $0.1087 Yes 

Total 276 $4,454 $0.0368 $0.0231 $0.0506 Yes 

Prescriptive 

Building 
Envelope 2 $1,551 $3.6151 $2.6418 $4.5885 Yes 

HVAC 50 $755 $1.3464 $0.5433 $2.1496 Yes 

Water Heaters 47 $129 $0.2604 $(0.0012) $0.5221 No 

Total 99 $439 $0.8344 $0.3634 $1.3053 Yes 

Custom 

Building 
Envelope 46 $922 $0.4774 $0.1258 $0.8290 Yes 

HVAC 41 $2,798 $0.2291 $0.1522 $0.3060 Yes 

Water Heaters 23 $803 $0.1824 $0.4953 $0.8601 No 

Other 2 $1,905 $0.5253 $(5.6577) $6.7083 No 

Total 112 $1,940 $0.2473 $0.1490 $0.3455 Yes 
Source: DNV KEMA, at 11 

                                                           
65 Equals (NEI/kWh) x (Average annual kWh) 
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Table 30. Comparison of NMR (2011) and Three3 (2016) NEI Values ($ per unit) 

Category or Measure 
Annual NPV (20 years at 0.44% 

NMR (2011) Three3 (2016)66 NMR (2011) Three3 (2016)67 
By NEI Category 
Health Benefits $19 $768.58 $363 $14,683.78 
Thermal Comfort $101 $119.88 $1,929.61 $2,290.22 
Improved Safety $45.05 $94.46 $860.68 $1,281.40 
By Key Measure 
Weatherization, electric or 
gas68 $10.46 $551.37 $199.84 $10,010.70 

Heating system retrofit/ 
replacement, electric or gas69 $50.32 $30.73 $961.37 $5,355.98 

Source: Three3, Table 10.3 at 75 

 

 

Table 31. Residential Participant-Side Non Energy Benefit Categories by Type of Measure or Program 

                                                           
66 Three3 2016 annual NEI estimate for Improved Safety, Weatherization, and Heating System Retrofit includes annual estimate for CO 
monitors of $38.67 (5-year life). 
67 Three3 2016 NPV NEI estimate for Improved Safety, Weatherization, and Heating System Retrofit includes 5-yr (not 20-yr) 
NPV estimate for CO monitors of $183.30 
68 Weatherization includes health, thermal comfort, and safety NEIs apportioned for air sealing, insulation, smoke 
detectors, and CO detectors 
69 Heating System Retrofit/Replacement includes Health, Thermal Comfort, and Safety NEIs apportioned for heating system, 
smoke detectors, and CO detectors 

Central A/C  Window Measures Refrigerators Weatherization 
Measures 

Multifamily 
Lighting 

Higher value in house, 
house nicer  

Higher value in 
house/house nicer 

More features, bigger 

Insulation was 
ranked in order with 
less drafty, 
environmental, save 
money, and higher 
house value 

Building is nicer 

Save money/lower 
bill/use less energy 

Replacing less 
frequently 

More features, bigger, 
faster 

Feel good about 
environment 

Save Money/ lower 
bill, use less energy 

Better safety was 
ranked with high 
value (especially in 
common areas)  

House less drafty – 
more comfort 

CO monitors – very 
strong feelings of 
improved safety  
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Source: Skumatz, L. et al. (e) at 6 
 

 

Table 32. Commercial/Industrial Participant-Side Non-Energy Benefit Categories by Type of Measure 

Skumatz, L. et al. (e) at 8 

Save money, lower 
bill, use less energy 

May not have to 
move Quieter 

Weather-stripping 
and caulking: 
greater comfort and 
fewer drafts, quieter Bill savings was 

ranked high by this 
sector 

Less worried about 
bills Kitchen nicer 

Greater awareness/ 
learned strategies 
from weather 
awareness programs   

House less drafty – 
more comfort  

Easier to clean Expect less repair Lower bill 

Environmental 
Benefits 

Windows now open 
and didn’t before 

Environmental 

Better water flow 
from new 
bath/faucet 
replacements Quieter  New coatings 

reduce upholstery  

Lighting Measures HVAC Measures Water Measures Refrigeration  

Better Lighting 
Lower maintenance and 
longer equipment 
lifetimes  

Reduced water losses and 
bills Lower maintenance 

Safety/security Greater comfort 
Greater efficiency and 
control of water use 

Longer equipment 
lifetimes  

Lower maintenance Better air quality, airflow, 
quality 

Reduced over watering of 
landscaping 

Improved work environment Better productivity Labor savings Reduced noise  

Better aesthetics Higher tenant satisfaction Better aesthetics Greater control of 
equipment, 
temperatures, etc.  Reduced glare, eyestrain Better aesthetics 

Greater tenant/guest 
satisfaction 

Improved productivity Better control 
Greater product life, 
lower losses of product  Better control  Environmental Benefits 

Other  
No extra benefits Better water flow 

Reduced water use 

No extra benefits Better aesthetics 
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Table 33. Inputs and NEB Estimates for Thermal Stress- Cold 

Source: Three3 and NMR, at 79 

 

Thermal Stress-Cold 

Self-Reported decrease in medical care for 
thermal stress due to weatherization (WAP 
occupant survey – cold climate zone)   

1.9% 

 Office Visits ED Visits Hospitalizations 
Insurance coverage ratio, specific to ICD-9 diagnostic 
codes, for payment of treatment type a, b, and c 
(*adjusted for MA LI population) 

   

Medicare 21% 22% 60% 

Medicaid 11% 20% 23% 

Private/Other 56% 22% 10% 

Uninsured 11% 37% 7% 

Percent of medical cost that is out of pocket   10.34% 8.87% 3.26% 

Percent of medical care for thermal stress (national 
rate) 50.1% 39.9% 10.0% 

Reduction in medical care visits due to 
weatherization, per 1,000 weatherized units 9.5 7.6 1.9 

Average Medicare cost (MA-adjusted, 2014) $185.12 $1,069.59 $13,700.80 

Average Medicaid cost (MA-adjusted, 2014) $132.79 $419.41 $19,111.45 

Average Private/Other cost (MA-adjusted, 2014)  $321.68 $1,577.17 $16,249.09 

Average Uninsured cost (MA-adjusted, 2014) $114.70 $870.02 $11,671.41 

Household NEB$, per weatherized unit, per year 
(OOP costs) $0.30 $2.65 $1.72 

Societal NEB$, per weatherized unit, per year $2.06 $4.78 $26.90 
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Table 34. Inputs and NEB Estimates for Avoided Deaths Related to Thermal Stress- Cold 

Source: Three3 and NMR, at 80 

 

Table 35. Inputs and NEB Estimates for Thermal Stress- Hot 

Avoided Deaths: Thermal Stress-Cold 

Percent of hospitalizations from thermal stress resulting in death (national rate) 2.511774% 

Rate of reduction in thermal stress deaths due to weatherization 0.00477237% 
Reduction in thermal stress deaths per 1,000 weatherized units 0.047723705 
VSL (USDOT) 9,600,000 
Household avoided death NEB$, per weatherized unit, per year $458.54 
Total Household NEB$, per weatherized unit, per year $463.21 
Total Household NEB$ without avoided deaths, per weatherized  unit, per year $4.67 
Total Societal NEB$, per weatherized unit, per year $33.73 
  
Discount rate (real) 0.0044 
Life of Benefit (years) 20 
  
Household NEB$, PV per weatherized unit $8,849.71 
Household NEB$, PV per weatherized unit (without avoided deaths)  $89.30 
Societal NEB$, PV per weatherized unit $644.47 

Thermal Stress-Hot 

Self-Reported decrease in medical care for thermal stress due to 
weatherization (WAP occupant survey – cold climate zone)   2.80% 

 Office Visits ED Visits Hospitalizations 
Insurance coverage ratio, specific to ICD-9 diagnostic codes, for payment 
of treatment type a, b, and c (*adjusted for MA LI population)    

Medicare 21% 25% 65.5% 

Medicaid 11.5% 16.5% 10.2% 

Private/Other 55.9% 25.5% 10.2% 

Uninsured 11.3% 32.9% 5.9% 

Percent of medical cost that is out of pocket   10.3% 8.9% 3.3% 

Percent of medical care for thermal stress (national rate) 11.5% 84.5% 4.0% 



 

Non-Energy Impacts Approaches and Values: an Examination of the Northeast and Mid-Atlantic | 65 

Source: Three3 and NMR, at 80 

 

Table 36. Inputs and NEB Estimates for Avoided Deaths Related to Thermal Stress- Hot 

Source: Three3 and NMR, at 81 

 

Reduction in medical care visits due to weatherization, per 1,000 
weatherized units 3.2 23.6 1.1 

Average Medicare cost (MA-adjusted, 2014) $185.00 $1,070.00 $9,169.00 

Average Medicaid cost (MA-adjusted, 2014) $133.00 $419.00 $12,400.00 

Average Private/Other cost (MA-adjusted, 2014)  $322.00 $1,577.00 $7,515.00 

Average Uninsured cost (MA-adjusted, 2014) $115.00 $870.00 $7,726.00 

Household NEB$, per weatherized unit, per year (OOP costs) $0.10 $7.62 $0.56 

Societal NEB$, per weatherized unit, per year $0.70 $16.65 $9.64 

Avoided Deaths: Thermal Stress-Hot 

Percent of hospitalizations from thermal stress resulting in death (national rate) 1.28% 

Rate of reduction in thermal stress deaths due to weatherization 0.00143382% 
Reduction in thermal stress deaths per 1,000 weatherized units 0.014338224 
VSL (USDOT) $9,600,000 
Household avoided death NEB$, per weatherized unit, per year $137.65 
Total Household NEB$ without avoided deaths, per weatherized  unit, per year $145.93 
Total Household NEB$ without avoided deaths, per weatherized unit, per year $8.28 
Total Societal NEB$, per weatherized unit, per year $27.00 
  
Discount rate (real) 0.0044 
Life of Benefit (years) 20 
  
Household NEB$, PV per weatherized unit $2,787.95 
Household NEB$, PV per weatherized unit (without avoided deaths)  $158.19 
Societal NEB$, PV per weatherized unit $515.86 
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Table 37. Inputs and NEB Estimates for Missed Days of Work 

Source: Three3 and NMR, at 83 

 

 

 

 

 

 

 

 

 

 

 

Missed Days of Work 

Self-reported decrease in missed work days due to weatherization (WAP 
occupant survey – cold climate zone)  4 

Percent of LI households with an employed primary wage earner 34.0% 
Average Hourly wage (renter, MA – adjusted to 2014) $17.17 
Work Hours per day 8 
Total $186.81 
  
Percent of LI workers without sick leave (national) 80.0% 
Total Household NEB$, per weatherized unit, per year $149.45 
Percent of LI workers with sick leave 20.0% 
Total Societal NEB$, per weatherized, per unit year $37.76 
  
Discount Rate (real) 0.0044 
Life of Benefit (years)  20 
  
Household NEB$, PV per weatherized unit $2,855.21 
Societal NEB$, PV per weatherized unit $713.80 
Total NEB$ $3,569.01 
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Table 38. Inputs and NEB Estimates for Short-Term, High Interest Loans 

Source: Three3 and NMR, at 83 

 

Table 39. Input and NEB Estimates for Increased Productivity at Home Due to Improved Sleep 

Source: Three3 and NMR, at 84 

 

Short-Term, High Interest Loans 
Self-reported decrease in use of short term, high interest loans due to weatherization 
(WAP occupant survey – cold climate zone) 6.45% 

Average interest/loan fees (national, 2014 adjusted)  $73.18 

Total Household NEB$, per weatherized unit, per year $4.72  

  

Discount rate (real) 0.0044 

Life of Benefit (years) 20 

  

Household NEB$, PV weatherized unit $90.18 

Increased Home Productivity 

Percent increase in respondents reporting no sleep problems in the last 30 days  5.0% 
Cost in lost productivity per year for employees with sleep problems  $2,500 
Average national hourly wage  $22.62 
Average hourly wage rate for general housekeeping (MA-adjusted, 2014) $12.71 
Average hours per week on non-paid housework (BLS) 21.5 
No. of hours per work week  40 
Total Household NEB$, per weatherized unit, per year $37.75 
  
Discount rate (real) 0.0044 
Life of Benefit (years ) 20 
  
Household NEB$, PV weatherized unit $721.26 
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Appendix 3: Rhode Island Cost-Effectiveness Framework, Docket 4600 
 

Table 40: Rhode Island Cost-Effectiveness Framework 
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Mixed Cost-Benefit, 
Cost, or Benefit 

Category 

System Attribute 
Benefit/Cost Driver 

Candidate Methodologies 
(Includes options with 
increasing specificity 

where multiple methods 
per driver) 

Potential Visibility 
Requirements 

Energy Supply & 
Transmission Operating 
Value of Energy 
Provided or Saved 
(Time- & Location-
specific LMP) 

Bids, Offers, Marginal 
Losses, Constraints, & 
Scarcity in Time & 
Location specific LMP (+ 
Reactive Power 
requirements & Impacts 
on Distribution Assets in 
DLMP) 

AESC Seasonal On- & Off-
Peak Energy Price 
Forecasts 

  

Expected Time- & 
Location-specific Bulk 
Power LMP for forecast 
period of resource 
operation 

Requires interval data 
and/or advanced 
metering functionality & 
Tracking of ISO Nodal 
Prices 

Expected Time-, Location-, 
& Product-specific 
Distribution LMP for 
forecast period of 
resource operation 

Requires interval data 
and/or advanced 
metering functionality & 
analysis of actual power 
flows 

Renewable Energy 
Credit Cost / Value 

Cost of REC Obligation or 
REC Revenue Received 

AESC Forecast of REC 
prices   

Retail Supplier Risk 
Premium 

Differential between retail 
prices and ISO market 
prices * retail purchases 

Absent advanced 
metering functionality + 
dynamic retail pricing, 
AESC estimate or risk 
adjusted observed 
differentials 

Quantitative estimation 
requires detailed 
economic modeling  

Forward Commitment: 
Capacity Value 

Whether an FCM 
Qualified Resource &, if 
so, FCA bid and Provision 
of Qualified Capacity 

Estimate of likely FCA 
Auction bid capacity from 
FCM Qualified Resources 

Quantitative estimation 
requires detailed 
economic modeling  

Change in Demand 
reflected (~4 yr. later) in a 
Revision of FCM forecast 
Capacity Requirements 

Review of FCM capacity 
requirements & estimate 
of likely future impacts 
(Same as Capacity DRIPE 
below) 

Quantitative estimation 
requires detailed 
economic modeling  

Forward Commitment: 
Avoided Ancillary 
Services Value 

Whether it is a Qualified 
Ancillary Service Resource 
&, if so, Qualified Capacity 

Forecasts of AS 
requirements / Provision 
of AS net of Energy 
supplied * Forecast AS 
prices 
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Utility / Third Party 
Developer Renewable 
Energy, Efficiency, or 
DER costs 

Direct Cost of New Non-
customer Resources 
(Capital & Operating costs 
of resources) + Customer 
Program costs (Participant 
recruitment, 
administrative, incentive 
and EM&V costs) 

Cost Estimates 

 

Electric Transmission 
Capacity Costs / Value 

Change in transmission 
capacity requirements 
associated in change in 
resource mix 

Annualized statewide 
transmission capacity 
value associated with 
load growth * change in 
net demand (ICF) 

  

Forecast impacts of 
specific resources on 
transmission planning 
requirements 

Requires detailed 
planning studies 

Electric transmission 
infrastructure costs 
for Site Specific 
Resources 

Cost to develop new 
transmission (For peak 
output + any 
contingency 
requirement) 

Direct cost estimates 
for remotely sited 
resources (e.g. offshore 
wind) 

Requires detailed 
planning studies 

Net risk benefits to 
utility system 
operations 
(generation, 
transmission, 
distribution) from 1) 
Ability of flexible 
resources to adapt, 
and 2) Resource 
diversity that limits 
impacts, taking into 
account that DER 
need to be studied to 
determine if they 
reduce or increase 
utility system risk 
based on their 
locational, resource, 
and performance 
diversity 

Flexible DERs (storage, 
flexible demand) can 
reduce risk by enabling 
the system to respond 
to disruptive events  

Use proxy value for 
ability of system to 
respond to disruptive 
events 

  

Model system with 
additional flexible 
resources 

Quantitative 
estimation requires 
detailed economic 
modeling  

DERs need to be 
studied to determine if 
they reduce or increase 
utility system risk based 
on their locational, 
resource, and 
performance diversity. 

Use proxy values for 
size and locational and 
resource diversity. 

  

Portfolio analysis with 
risk assessment 
technique 

Quantitative 
estimation requires 
detailed economic 
modeling  

Option value of 
individual resources 

Impacts of individual 
resources on the cost of 
other potential 
resources 

Estimates of impacts of 
one resource on the 
costs of others 

Quantitative 
estimation requires 
detailed economic 
modeling  
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Option value calculation 
based on scenario 
analysis of potential 
future resource choices 

Quantitative 
estimation requires 
detailed economic 
modeling  

Portfolio analysis - 
comparison of 
alternative portfolios 

Quantitative 
estimation requires 
detailed economic 
modeling  

Investment under 
Uncertainty: Real 
Options Cost / Value 

Impacts of reduced 
flexibility / discovery of 
new information 

Scenario analysis: 
calculation of real 
option value associated 
with different decision 
times & resources 

Quantitative 
estimation requires 
detailed economic 
modeling  

Energy Demand 
Reduction Induced 
Price Effect 

Change in Energy price, 
Net of Any Capacity 
Cost Change from Net 
CONE 

AESC Estimate of DRIPE 
(Need to clarify 
whether accounts for 
impact on Net CONE) 

  

Estimate of Energy 
Price change with an 
adjustment of impacts 
on Net CONE in ISO 
FCM 

Quantitative 
estimation requires 
detailed economic 
modeling  
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Greenhouse gas 
compliance costs 

Forecast prices under 
RGGI and other market-
based regulations (e.g. 
Clean Power Plan) + 
changes other 
compliance costs under 
likely environmental 
regulations 

Forecasts of RGGI and 
CPP prices + estimates 
of likely compliance 
costs under any other 
GHG regulation 

Quantitative 
estimation requires 
detailed economic 
modeling  

Forecast compliance 
costs associated with 
meeting the GHG 
emission targets in the 
Resilient Rhode Island 
Act 

Estimates of likely 
compliance costs under 
RI GHG regulation 

Quantitative 
estimation requires 
detailed economic 
modeling 

Net marginal emissions 
or emissions avoided 
from changes in 
resource use 

Forecast of net 
emissions impacts from 
change in regional 
dispatch and resource 
mix 

Quantitative 
estimation requires 
detailed economic 
modeling  

Criteria air pollutant 
and other 
environmental 
compliance costs 

Changes in forecast 
compliance costs under 
air pollution or other 
environmental 
regulations 

Forecasts of the costs of 
compliance under 
affected environmental 
regulations 

Quantitative 
estimation requires 
detailed economic 
modeling  
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Net marginal emissions 
or emissions avoided 
from changes in 
resource use 

Forecast of net 
environmental impacts 
from change in regional 
dispatch and resource 
mix 

Quantitative 
estimation requires 
detailed economic 
modeling  

Innovation and 
Learning by Doing 

Experimentation Costs Direct costs of 
innovation / 
demonstration 
programs 

  

Anticipated rate of cost 
reduction or 
performance 
improvement 

Qualitative assessment   
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Distribution capacity 
costs 

Change in distribution 
capacity requirements 
generally with change 
in resources 

Annualized statewide 
distribution capacity 
value associated with 
load growth * change in 
net demand (ICF) 

  

Forecasted change 
peak distribution circuit 
requirements  

Distribution planning 
studies 

Requires detailed 
planning studies 

Location-specific DER 
hosting capacity 

Analysis of capability to 
host DER with existing 
and already-planned 
facilities 

Requires detailed 
planning studies 

Impacts on system 
performance, thermal 
and reactive power 
constraints, and 
associated investment 
and operating costs 

Distribution planning 
studies 

Requires detailed 
planning studies 

Distribution delivery 
costs 

Location-specific 
distribution constraints, 
losses, equipment 
cycling, DLMP 

Dynamic, multi-layered 
forecasts as a basis for 
circuit specific DER and 
Distribution System 
Plans 

Requires interval data 
and/or advanced 
metering functionality, 
modeling, and planning 
studies 

Analysis of time-, 
location-, and product-
specific DLMP value, 
potentially leading 
toward DLMP markets 

Requires interval data 
or advanced metering 
functionality & analysis 
of actual power flows 

Distribution system 
safety loss/gain 

Changes in risks, real-
time information on 
system conditions, and 
training 

Qualitative Assessment, 
Tracking and 
Assessment of Safety 
Metrics 

Distribution system 
safety loss/gain 
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Distribution system 
performance  

Performance metrics 
include: voltage 
stability and 
equalization, 
conservation voltage 
reduction, operational 
flexibility, fault current 
/ arc flash avoidance, 
and effective asset 
management  

Distribution planning 
and benchmarking to 
best practices 

Requires advanced 
metering functionality 
and / or distribution 
sensors 

Utility low income  Energy efficiency 
impacts on reducing 
utility arrearage 
carrying costs, 
uncollectibles, 
customer service and 
collection costs 

Marginal impacts on 
arrearages, 
uncollectibles, and 
other utility costs 

  

Incremental utility costs 
for low income 
efficiency programs net 
of system energy cost 
savings 

Direct costs net of 
system general system 
benefits 

  

Expected impacts on 
customer voltages and 
power quality 

Voltage and power 
quality measurement 
and assessments 

Requires advanced 
metering functionality 
and / or distribution 
sensors 
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Distribution system 
and customer 
reliability / resilience 
impacts 

Customer-specific & 
critical facility outage 
costs and value of 
uninterrupted service  

US DOE Interruption 
Cost Estimator 

  

Customer value of 
uninterrupted service 
studies 

Requires customer 
surveys 

Expected impacts on 
the probability of 
outage 

Distribution system risk 
assessment studies 

Requires detailed 
planning studies 

Expected impacts on 
the duration of outages 

Distribution system / 
microgrid resilience 
studies 

Requires detailed 
planning studies 

Expected impacts on 
customer voltages and 
power quality 

Voltage and power 
quality measurement 
and assessments 

Requires advanced 
metering functionality 
and / or distribution 
sensors 

Costs of distribution 
improvements & 
microgrids 

Distribution planning 
and costing 

Requires detailed 
planning studies 

Distribution system 
safety loss/gain 

Changes in risks, real-
time information on 

Qualitative Assessment, 
Tracking and 
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system conditions, and 
training 

Assessment of Safety 
Metrics 
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Mixed Cost-Benefit, Cost, 
or Benefit Category 

System Attribute 
Benefit/Cost Driver 

Candidate Methodologies 
(Includes options with 
increasing specificity 

where multiple methods 
per driver) 

Potential Visibility 
Requirements 

Program participant / 
prosumer benefits / 
costs 
  
  
  
  
  

Direct participant / 
prosumer cost of 
technology, 
investment, and/or 
program participation 
costs  

Estimates of net direct 
costs 

  

Participant indirect 
costs (includes required 
behavioral changes and 
inconvenience costs) 
  

Qualitative assessment   
Willingness to accept / 
pay estimates 
(observation or surveys) 

Requires customer 
surveys 

Participant non-energy 
impacts (includes value 
of improvements in 
quality of life) 
  
  

Qualitative value   
Deemed Benefits Not 
Reflected in Other 
Categories - Efficiency 
Technical Reference 
Manual 

  

Willingness to pay 
estimates (observation 
or surveys) 

  

Participant non-
energy costs/benefits: 
Oil, Gas, Water, Waste 
Water 
  

Value of Energy and 
Water Savings / 
Requirements 
  

AESC Estimate of 
Avoided Natural Gas, 
Oil, and Other Fuel 
Costs 

  

Estimate of Net Costs or 
Cost Savings 

Requires customer 
surveys 
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Low-Income 
Participant Benefits 

Improved comfort, 
reduced noise, 
increased property 
value, increased 
property durability, 
lower maintenance 
costs, improved health, 
and reduced tenant 
complaints.  

Begin with values from 
Rhode Island EE cost-
effectiveness analyses. 

  

May require interval 
data and/or advanced 
metering functionality 

Consumer 
Empowerment & 
Choice 

Retail Competition, 
Facilitation of Flexible 
Demand, Integration of 
Commodity & Energy 
Services, Development 

Qualitative Assessment  
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of Platform Market, & 
Third Party DER 
Development 

Non-participant 
(equity) rate and bill 
impacts 

Utility revenue 
requirements, cost 
allocation and rate 
design 

Long-term rate and bill 
analysis 

  

Analysis of non-
participant usage, price 
elasticity, and income 
patterns 

May require interval 
data and/or advanced 
metering functionality 
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Mixed Cost-Benefit, Cost, 
or Benefit Category 

System Attribute 
Benefit/Cost Driver 

Candidate Methodologies 
(Includes options with 
increasing specificity 

where multiple methods 
per driver) 

Potential Visibility 
Requirements 

Greenhouse gas 
externality costs 

GHG Externality Value 
net of RGGI costs 

Customer willingness to 
pay for reductions in 
excess of compliance 
levels (observation or 
WTP surveys) 

Requires customer 
surveys 

Societal cost estimates   
Net marginal emissions 
or emissions avoided 
from changes in the use 
of resources 

Forecast of net 
emissions impacts from 
change in regional 
dispatch and resource 
mix 

Quantitative 
estimation requires 
detailed economic 
modeling  

Criteria air pollutant 
and other 
environmental 
externality costs 

Criteria Pollutant (e.g. 
Fine Particulates) and 
other Environmental 
Externality Value Net of 
any Emission Allowance 
/ Emission Credit Value 

Customer willingness to 
pay for reductions in 
excess of compliance 
levels (observation or 
WTP surveys) 

Requires customer 
surveys 

Societal cost estimates   
Net marginal emissions 
or emissions avoided 
from changes in the use 
of resources 

Forecast of net 
environmental impacts 
from change in regional 
dispatch and resource 
mix 

Quantitative 
estimation requires 
detailed economic 
modeling  

Conservation and 
community benefits 

Land use impacts (net 
of property costs for 
resource deployments): 
Loss of sink, habitat, 
historical value, sense 
of place 

Value of carbon sink per 
acre 

  

Environmental and 
historical conservation 
easement cost 

  

Equity in distribution of 
harmful or nuisance 
infrastructure 

Qualitative assessment   
MW of infrastructure 
per acre, $ of 
infrastructure per value 
of property 
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Non-energy 
costs/benefits: 
Economic 
Development 

Estimate of Impacts on 
State Product or 
Employment, Effects of 
land use change on 
property tax revenue 

Qualitative Assessment   

Economic modeling 
(e.g. input / output life-
cycle analysis, property 
tax base studies) 

Quantitative 
estimation requires 
detailed economic 
modeling  

Innovation and 
knowledge spillover 
(Related to 
demonstration 
projects and other 
RD&D preceding 
larger scale 
deployment) 

RD&D, Strength of 
innovation eco-system, 
knowledge capture & 
sharing from public / 
utility/private sector 
funded initiatives 

Qualitative Assessment  

Societal Low-Income 
Impacts 

Poverty alleviation, 
reduced energy burden, 
reduced involuntary 
disconnections from 
service, reductions in 
the cost of other social 
services, local economic 
benefits, etc. 

Qualitative assessment 
or Adder 

  

Direct estimate of cost 
savings 

  

Alternate input factor in 
modeling of local 
economic impacts 

Quantitative 
estimation requires 
detailed economic 
modeling  

Public Health Indoor air quality, 
heating, cooling, and 
noise impacts of 
efficiency programs 
(Additional 
environmental and 
economic impacts on 
vulnerable customers 
addressed elsewhere) 

Qualitative Assessment  

National Security and 
US international 
influence 

Impacts on oil imports Analysis of oil imports 
into Rhode Island and 
the region 

 

Source: Docket 4600 Report, Pgs. 22-34 
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Appendix 4: NEI categories, definitions, and specific examples 

 

   NEI Category                                                 Definition                                                Specific Examples  

Utility-Perspective 

Financial and 
Accounting  

Electricity generation can have a variety of environmental 
impacts. By reducing the need to generate, transmit, and 
distribute electricity, energy efficiency can result in a 
variety of significant environmental benefits that will accrue 
to society as a whole (NMR 2011; SERA 2010). 

reduced arrearages; reduced 
carrying costs on arrearages; 
reduced bad debit write offs; 
reduced low-income subsidy 
payment/discounts  

 

Customer Service 

Timely customer bill payments can result in fewer collection 
activities, such as customer calls, late payment notices, 
shut-off notices, terminations, reconnections. The utility 
realizes savings in staff time and materials.  

shutoffs and reconnects; notices; 
customer calls and collections; 
emergency and safety  

 

Other Utility 
Impacts  

 

Utilities may realize savings from their efficiency programs 
due to a reduction in safety-related emergency calls and 
insurance costs due to reduced fires and other emergencies 
(NMR 2011). Efficiency also increases the utility's system 
reliability and power quality.  

 

insurance savings; T&D savings; 
fewer 
substations/infrastructure; 
power quality / reliability; other 
primary utility  

 

Participant Perspective 

Participant’s Utility 
Savings  

Just as utilities incur costs associated with making bill-
related calls to payment-troubled participants or service 
terminations and reconnections, participants also incur 
opportunity costs of time spent addressing utility billing 
issues. (NMR 2011; SERA 2010; Hall and Riggert 2002).  

 

Shutoffs / reconnects; bill-related 
calls to utility; collection costs, 
intrusions; financial / customer 
service; greater control over their 
utility bills; reduced termination 
and reconnections; reduced 
transaction costs; buffers against 
energy price increases.  

 

Low-Income / 
Economic 
Development  

 

Low-income households spend a disproportionate amount 
of their income on energy costs when compared to the 
population at large. Reducing energy costs decreases rates 
of mobility among low-income households, and allows 
income to be made available for other uses, such as 
healthcare (NMR 2011; SERA 2010). Owners of low-income 

economic development (low-
income); economic stability; 
hardship improvement / family 
stability (low-income); benefits 
unique to low-income customers; 
fewer moves (low-income); 
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rental properties can experience NEIs such as 
marketability/ease of finding renters, reduced tenant 
turnover, property value increases, reduced equipment 
maintenance for heating and cooling systems, reduced 
maintenance for lighting, greater durability of property, and 
reduced tenant complaints (NMR 2011). 

benefits for owners of low-income 
rental housing 

Improved 
Operations 

Participants often experience efficient equipment 
performing better than previous equipment or inefficient 
equipment, resulting in reduced (or increased) maintenance 
costs, improved lighting quality, and so on (NMR 2011; 
SERA 2010). There are a variety of these NEIs that pertain 
specifically to C&I customers (Tetra Tech 2012). 
Improvements in comfort and lighting can result in 
increased worker and student productivity. 

equipment cost, performance, and 
functionality; lifetime extension of 
equipment; O&M cost savings; 
reduced administration costs; 
reduced labor costs; increased 
sales revenue; improved employee 
productivity; reduced 
spoilage/defects 

Comfort 

Participants in energy efficiency programs commonly 
experience greater perceived comfort, either due to fewer 
drafts and more steady temperatures with HVAC 
equipment or reduced noise from better equipment. 
Improved (or worsened) aesthetics can also be considered a 
comfort NEI (NMR 2011; SERA 2010). 

thermal comfort; noise reduction; 
light quality 

Health and Safety 

Energy efficiency programs may have direct impacts on 
health through improved home environments. Reduced 
incidence of fire and carbon monoxide exposure are also 
commonly identified as safety-related benefits resulting 
from weatherization. Safety is also improved from better, 
more durable lighting equipment. Health and safety 
benefits can result in reduced student and worker sick days. 
(NMR 2011; SERA 2010; NZ EEAC 2012). 

health / fewer sick days work and 
school; improved safety; reduced 
incidence of fires and related 
insurance; reduced chronic 
illnesses; reduced exposure to 
hypothermia or hyperthermia – 
particularly during heat waves and 
cold spells; improved indoor air 
quality; reductions in moisture and 
mold, leading to amelioration of 
asthma triggers and other 
respiratory ailments; reduced 
carbon monoxide exposure 

Education and 
Contributions 

Customers that participate in energy efficiency programs 
improve their knowledge of their utility bills and usage. 
Customers also feel better about reducing their 
environmental footprint from energy efficiency programs. 

knowledge and control over bills; 
contribution to the environment; 
satisfaction; ability to pay other 
bills 
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Home 
Improvements 

Increased property value is frequently recognized as a non-
energy benefit associated with program participation. The 
benefit of increased property value has been estimated 
through the value of anticipated ease of selling or renting, 
or in some cases, increased resale or rental value. The 
improved durability and reduced maintenance for the home 
is also taken into consideration. (NMR 2011; SERA 2010). 

property value increase; ease of 
selling house; aesthetics in home; 
home durability 

Other Participant-
Perspective NEIs 

Participants experience additional impacts from energy 
efficiency improvements, such as increased reliability. 

special / reliable / other; service 
reliability / avoid interruptions 

Property Values  
Investments in energy efficiency, increase the value of the 
property 

 

Societal-Perspective 

Economic 
Development 

Efficiency programs can impact economic conditions such 
as employment, earnings, and economic output (NMR 
2011; SERA 2010). Energy efficiency can offer significant 
benefits in terms of creating jobs, even relative to 
alternative supply-side resources. 

job creation; economic output 

Tax Impacts 

Energy efficiency programs provided to government 
facilities, including public schools, town halls, libraries, 
police and fire stations, military facilities, and others, will 
help lower the costs of supporting those facilities. These 
lower costs will often translate into lower taxes to the local, 
state, or federal taxpayers. Efficiency programs can also 
impact taxes as it relates to economic development, so 
there can be some overlap between these NEI categories. 

social welfare indicators; tax 
investment credits; tax revenue 

Environmental / 
Emissions 

Electricity generation can have a variety of environmental 
impacts. By reducing the need to generate, transmit, and 
distribute electricity, energy efficiency can result in a 
variety of significant environmental benefits that will accrue 
to society as a whole (NMR 2011; SERA 2010). 

fish / wildlife mitigation; 
reductions of emissions like GHGs, 
SO2, NOX, particulates, and air 
toxics; emissions of solid wastes; 
consumption of water; land use; 
mining impacts; aesthetic impacts 

Health Care / 
Health & Safety 

To the extent that energy efficiency programs can improve 
health and reduce healthcare costs, they provide a benefit 
to society (NMR 2011; SERA 2010; NZ EEAC 2012). 
Healthcare costs can fall on individuals, insurance providers 
(which are generally passed to individuals through higher 
premiums), or taxpayers. 

health and safety equipment / 
fires; improve health; reduce 
healthcare costs; reduced 
hospitalization and visits to doctors 
due to reduced incidences of 
illness or reduced incidence rates 
of chronic conditions 
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Source: updated from the NEEP 2014 paper 

  

National Security 
A benefit of efficiency comes from reducing the need for 
energy imports, thereby enhancing national security (NMR 
2011; SERA 2010). 

reduced energy imports; increased 
national security 

Other Societal-
Perspective NEIs 

Energy efficiency can have additional impacts to society. 
determined on a case-by-case 
basis 

Air Quality Impacts 

 

Clean, efficient energy measures rid the risk of potential air 
quality impacts and also force the retirement of power 
plants with the most severe effect.  

A recent EPA report calculated that 
each ton of reduced emissions 
from power plants has the 
following public health benefits: 
$130,000 to $290,000 for PM2.5, 
$35,000 to $78,000 for SO2, and 
$5,200 to $12,000 for NOX (US EPA 
2013 Report). 

Water Quantity and 
Quality Impacts 

 

In order to operate, utilities tend to use massive amounts of 
water  

Though, most pollutants are 
regulated, all steam electric power 
plants produce risk that could 
cause adverse health effects  

Coal Ash Ponds and 
Coal Combustion 
Residuals (CCRs) 

 

CCRs consist of fly ash, bottom ash, coal slag, and flue gas 
desulfurization residue 

In 2007 the EPA identified 67 cases 
in which sites had damaged 
groundwater or surface water  

Employment 
Impacts 

 

Energy efficiency typically generates more jobs than fossil 
fuel based production.  

Investments in energy efficiency 
create opportunities for workers in 
industries that tend to be more 
labor intensive  
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Appendix 5: Annotated bibliography of key studies 

 
1. E4TheFuture. Occupant Health Benefits of Residential Energy Efficiency. E4The Future Inc. (2016). 

Available at: https://e4thefuture.org/wp-content/uploads/2016/11/Occupant-Health-Benefits-
Residential-EE.pdf  
 

E4The Future is a nonprofit organization that works to advance safe, efficient energy solutions to residential 
customers. E4 encompasses: the promotion of clean efficient Energy; growing low carbon Economy; ensuring 
Equity to all Americans by providing clean efficient, affordable energy; and restoring a healthy Environment for 
people, prosperity and the planet. To help inform and spark discussion across a wide range of audiences on the 
health co-benefits from residential EE, E4The Future reviewed 14 research studies of residential EE investments 
and discussed ways that these programs have monetized occupant health co-benefits. Some of these benefits 
include: reduced allergy and respiratory symptoms such as throat irritation, asthma, and sinusitis and reduced 
emergency department visits or hospitalizations caused by asthma. These results were determined by occupant 
health self-reports using validated health questionnaires. Twelve of these studies, evaluated EE and the remaining 
two studies focused on related ventilation strategies. Each study tracked several similar outcome metrics, one of 
which is occupant health.The paper concludes by providing a roadmap for future actions to help improve occupant 
health outcomes. It calls upon the further research to help define and determine the best practices of residential 
EE benefits and collaboration among EE program regulators along with other health partners.  
 

2. Norton, R., et al.  Non-Energy Benefits, the Clean Energy Plan, and Energy Policy for Multi-Family 
Housing. Green and Healthy Homes Initiative. (2016). Available at: 
http://www.greenandhealthyhomes.org/sites/default/files/Binder3.pdf  
 

In this paper the Green and Healthy Homes Initiative provide an in-depth look into how home-based energy 
efficiency and health interventions can result in positive economic, health and environmental non-energy benefits 
at the individual and community level. Throughout the United States (US), there is a considerable lack of energy 
efficient and affordable housing options for low income residents. Poor housing conditions can often lead to 
considerable health implications, such as asthma and lead poisoning. In order to alleviate some of these health 
concerns and provide residents with better housing opportunities, this paper identifies the pairing of 
weatherization and energy efficiency programs as a potential solution to improve energy efficiency, and health 
within low income communities. It concludes with a detailed assessment of current Federal and State Energy 
Plans, while also providing their own policy recommendations.  
 
 

3.  Woolf, T., et al. Best Practices for Screening Energy Efficiency Programs. Synapse Energy Economics Inc.  
(2012). Available at: http://www.synapse-energy.com/sites/default/files/SynapseReport.2012-
07.NHPC_.EE-Program-Screening.12-040.pdf  
 

This report by Synapse Energy Economics serves as a response to the National Home Performance Coalition’s 
(NHPC) 2011 white paper, Measure it Right. Synapse Energy Economics continues NHPC’s discussion on the 
understanding of cost effectiveness tests and determines ways, by which they can be improved to better 
complement energy efficiency programs. The purpose of this report was to provide energy efficiency program 
regulators, administrators and stakeholders with a reference document when considering new energy efficiency 
programs. Throughout the report, Synapse provides recommendations for the best practices to use when applying 
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these tests when screening energy resources. The report concludes with an assessment detailing the issues with 
current screening methodologies. The authors provide great insight into the screening process, and even shed 
light on specific factors several stakeholders may be overlooking. 
 
 

4. Woolf, T., et al. Energy Efficiency Cost-Effectiveness Screening: How to Properly Account for ‘Other 
Program Impacts’ and Environmental Compliance Costs. Synapse Energy Economics Inc. (2012).  
Available at: http://www.synapse-energy.com/sites/default/files/SynapseReport.2012-11.RAP_.EE-Cost-
Effectiveness-Screening.12-014.pdf  
 

Synapse’s report on the cost effectiveness of energy efficiency programs, aims to address two elements of energy 
efficiency screening that are frequently used improperly:  (1) Other Program Impacts (OPIs), and (2) the costs of 
complying with environmental regulations. The authors first provide a detailed summary of each of the tests 
appropriate for screening efficiency programs. The report later discusses how these tests are currently being used 
today, while also determining the different limitations associated their implementation. After providing their own 
recommendation as to, which test best suits efficiency screening, the authors consider environmental compliance 
costs in response to current EPA and environmental regulations.  

5. NMR Group, Inc. Massachusetts Special and Cross-Sector Studies Area, Residential and Low-Income 
Non-Energy Impacts (NEI) Evaluation. Tetra Tech. (2011). Available at: 
http://www.rieermc.ri.gov/documents/evaluationstudies/2011/Tetra_Tech_and_NMR_2011_MA_Res_
and_LI_NEI_Evaluation(76).pdf 

 
In this report, NMR Group Inc. discusses the findings of the Massachusetts Cross-Cutting Non-Energy Benefits 
[NEBs] Evaluation. It incorporates findings from more than 125 sources of Non-Energy Impacts (NEI) literature, 
and a series of telephone surveys and in-depth interviews with 13 different energy efficiency program 
administrators (PAs). In the report NMR provides an extensive assessment of several recent NEI studies (from 
1997-2005) of Low-Income Programs, and categorize their findings into three types of NEI benefits (Utility, 
Participants and Societal).  
 

6. Three3. Massachusetts Special and Cross-Cutting Research Area: Low-Income Single-Family Health- and 
Safety-Related Non-Energy Impacts (NEIs) Study, Prepared for Massachusetts Program Administrators. 
(2016). Available at: http://ma-eeac.org/wordpress/wp-content/uploads/Low-Income-Single-Family-
Health-and-Safety-Related-NonEnergy-Impacts-Study.pdf  

 

Findings from a 2011 evaluation of the Weatherization Assistance Program (WAP) by NMR led Massachusetts 
State Utility Program Administrators (PA) to assess and evaluate a set of health and safety-related non-energy 
impacts (NEIs). Each home involved in the study received weatherization assistance, through the installation of 
clean, energy efficient tools and services. Some of these services include: air sealing, insulation, and HVAC 
replacement and repair. In addition to researching the effects of weatherization services, this study included an 
estimation of NEIs specific to recipients of energy efficiency services living in low income households in 
Massachusetts. The results of this study were presented in three tiers. Results of the Tier 1, were based on 
findings from the initial WAP study. Tier 2 and 3 results were based on counts of installed CO monitors. The 
study concludes by providing an in-depth comparison of the results found in each of the three studies.  
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7. Gudbjerg, E., et al. Spreading the Word – An Online Non-Energy Benefit Tool. ECEEE Industrial Summer 
Study Proceedings. (2014). Available at: file:///C:/Users/sjean-baptiste/Downloads/2-020-
14_Gudbjerg_PR.pdf  

 

This paper presents and promotes the development of a new web based tool used for evaluating the 
importance of the NEBs in energy efficiency projects. Because there is not currently a uniform, commonly 
agreed upon method for calculating the value of NEBs, non-energy benefits are often difficult to assess. This tool 
provides a method for assessing NEBs of energy efficiency projects, contains a NEB database, and also provides 
its users with Case examples of energy efficiency projects and a Questionnaire for identification and assessment 
of NEBs. The paper concludes by detailing the functions of the web based tool and discusses how it should be 
used by its clients. 

 

8. International Energy Agency. Capturing the Multiple Benefits of Energy Efficiency. (2014). Available at: 
http://www.iea.org/publications/freepublications/publication/Captur_the_MultiplBenef_ofEnergyEficie
ncy.pdf  

 

The International Energy Agency’s report (IEA), Capturing the Multiple Benefits of Energy Efficiency, discusses 
the quantification of non-energy benefits within the industrial sector. Though relatively complex, this report 
identifies the type of benefits that can occur from energy efficiency projects. Industrial energy efficiency 
measures are typically calculated in terms of energy demand reduction and greenhouse gas abatement. This 
report provides a brief overview of the full range of benefits associated with energy efficiency policies and 
measures.  

 

9. Tetra Tech. Massachusetts Program Administrators Final Report – Commercial and Industrial Non-Energy 
Impacts Study. Clear Solutions, (2012). Available at: http://ma-eeac.org/wordpress/wp-
content/uploads/Stage-2-Results%E2%80%94Commercial-and-Industrial-New-Construction-Non-Energy-
Impacts-Study%E2%80%95Final-Report.pdf  

 

This report presents the findings of the Massachusetts Cross-Cutting Evaluation Team’s analysis of Non-Energy 
Impacts (NEI) in relation to the 2010 commercial and industrial (C&I) retrofit programs implemented by MA 
state utility Program Administrators (PA). The evaluation team sought to update and improve non-energy 
impact estimates for use in their 2013-2015 energy efficiency three year plan by: (1) conducting in depth 
interviews with approximately 505 program participants in Massachusetts with extensive backgrounds in energy 
efficiency measures with program support, (2) analyzing the relationship between NEIs and program attribution, 
and (3) identifying any incidence of participant spillover, which can be defined as energy savings developed from 
energy efficiency measures that did not receive any program incentives. Results of the study were used to assess 
the cost effectiveness of the C&I programs in Massachusetts.  
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10. Skumatz, L., et al. Non-Energy Benefits in the Residential and Non-Residential Sectors- Innovative and 
Results for Participant Benefits. (2000). Available at: 
http://aceee.org/files/proceedings/2000/data/papers/SS00_Panel8_Paper29.pdf 

 

This paper presents the results of an innovative survey approach used to determine the participant-side benefits 
of non-energy impacts (NEIs) in residential homes. In this survey, authors asked utility consumers to assess the 
value of NEIs experienced through energy efficiency programs, in relation to the savings accrued in their 
monthly energy bill. A group of participants were contacted by telephone. Respondents were given a list of 
potential benefits experienced through the energy efficiency programs. Each individual was then asked whether 
or not they valued the benefit more than or less than the monthly bill savings associated with the energy 
efficiency program. The survey was very well responded to. The results of this survey demonstrated that 
benefits are not only felt by the utility and its ratepayers, but also energy consumers experience a great deal of 
benefits as well.  

 

11. Peters, J. et al. Non-Energy Benefits Accruing to Massachusetts Electric Company From the Appliance 
Management Program. Research into Action, Inc., (1999).  

 

This report presented the findings of a Massachusetts Electric Company (MECo) study to assess the non-energy 
benefits developed through the Appliance Management Program (AMP) a low income comprehensive home 
treatment program. In 1995, MECO along with the Massachusetts local low-income weatherization and fuel 
assistance network of Community Action Program (CAP) agencies sought to develop a new low-income 
conservation program. This program, known as AMP, was implemented throughout the MECo service territory. 
Three years after implementation Research Into Action and Quantec, joined MECo to fully quantify the non-
energy benefits from the AMP program. The study first consisted of a literature review focused on low-income 
energy benefits. Researchers also assessed the payment behavior of 800 participants and non-participants with 
at least six months of billing and payment data involved in the AMP program. At the conclusion of the study 
Research Into Action, and Quantec evaluate the AMP program and provide estimates of arrearage reduction 
benefits and also provide some recommendations for future implementation.  

 

12. Titus, E. et al. How Do We Measure Market Effects? Counting the Ways, and Why It Matters. ACEEE, 
(2004). Available at: http://aceee.org/files/proceedings/2004/data/papers/SS04_Panel6_Paper28.pdf 

 

This paper analyzes different methods to cost-effectiveness by energy efficiency organizations in the US. The 
paper also discusses the rate of market transformation, and also provides a comparison on the different state 
approaches to energy efficiency.  It is based on research conducted by the Consortium for Energy Efficiency 
(CEE) and Northeast Energy Partnerships (NEEP) in which both organizations identified the type of cost 
effectiveness test currently in use by each state. CEE and NEEP provide a general description of the types of cost 
effectiveness test. Each description consists of a general definition of each test, as well as their associated costs 
and benefits.   
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13. TecMarket Works. The Low Income Public Purpose Test. Skumatz Research, Inc. and Megdal and 
Associates, (2001). Available at: 
http://liob.cpuc.ca.gov/docs/The%20Low%20Income%20Public%20Purpose%20Test%20(LIPPT)%20May
%2025,%202001.pdf  

 

This report discusses the findings of the California Low Income Public Purpose Test (LIPPT), a test used to assess 
the “public” benefits of California’s low income energy efficiency programs. The report provides an in-depth look 
into the workings of the test. The LIPPT includes three cost benefit categories, these would include: program 
costs, energy benefits and non-energy benefits. In order to determine the value of each benefit, a different 
equation is assigned to each category. One example is the cost effectiveness test, where cost effectiveness is 
equal to the sum of energy benefits and non-energy benefits divided by its relative cost.  

 

14. Freed, M. et al. Non-energy benefits: Workhorse or unicorn of Energy Efficiency programs? Elsevier Inc., 
(2016). Available at: 

 
The authors of this article dive into the findings of past NEB research and attempt to determine the significance 
of non-energy benefit evaluation in relation to environmental policy. NEBs have long been a topic of interest 
within the utility sector, but in this article it is revealed that most papers and reports fail to fully assess the 
impact of NEBs when evaluating the cost-effectiveness of energy efficiency (EE) programs. The article presents 
the findings of three NEB papers, each providing insight into the introduction of NEB to energy efficiency 
programs and its ongoing evolution. In addition to discussing NEB development, the authors of this article 
conclude by providing detailed recommendations needed to improve EE programs.  
 
 

15. Skumatz, L. et al. Lessons Learned and Next Steps in Energy Efficiency Measurement and Attribution: 
Energy Savings, Net to Gross, Non-Energy Benefits, and Persistence of Energy Efficiency Behavior.  
California Institute for Energy and Environment, (2009). Available at: 
https://library.cee1.org/system/files/library/10517/CIEE_Behavior_White_Paper_-_Skumatz_2009.pdf  

 
This paper presents the extensive findings of a 2009 study, which sought to examine and identify the current 
methodologies of energy efficiency (EE) program implementation. During this study, authors reviewed the 
current state of literature regarding four broad topics dealing with EE programs. They had hopes of identifying 
any program inconsistencies, and where possible provide solutions for those issues. These four topics of 
discussion are as follows: (1) estimates of program savings (gross), (2) net savings derivation through free 
ridership/ net to gross analyses, (3) indirect non-energy benefits/impacts, and (4) persistence of savings. Authors 
contacted more than 100 researchers in the energy evaluation and related fields throughout the U.S., by 
detailed interviews, and surveys. In addition to assessing EE programs, the paper also details the different types 
of NEBs currently utilized in each state. Some of these include: participant-based, utility, and societal. The 
authors discuss the methods currently used to evaluate NEBs and later provide recommendations to improve 
state adoption and evaluation of energy efficiency.  
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Appendix 6: Arkansas Protocol L 

After reviewing the guidance from the Parties Working Collaboratively, the Arkansas Public Service Commission 
(Commission) issued Order No. 30 on December 10, 2015, which provides further direction and guidance 
regarding the inclusion of Non-Energy Benefits (“NEBs”) in the Technical Reference Forum (p. 21 of 21):  

“The Commission therefore directs that the IEM be requested to recommend an approach for quantification 
of deferred equipment replacement NEBs in individual instances when they are material and quantifiable. 
Approval of deferred customer equipment NEBs, however, is conditioned as follows: The Commission directs 
that each recommended approach for customer deferred equipment replacement NEB quantification shall be 
included within the annual TRM update filing, and that its reasonableness shall be addressed in testimony by 
the IEM and/or Staff, and may be addressed by other parties, so that the Commission may approve or 
disapprove such proposed NEB quantifications. 

The Commission therefore orders and directs that the following three categories of NEBs be consistently and 
transparently accounted for in all applications of the TRC test, as it is applied to measures, programs, and 
portfolios:  

x benefits of electricity, natural gas, and liquid propane energy savings (i.e., other fuels);  
x benefits of public water and wastewater savings; and 
x benefits of avoided and deferred equipment replacement costs as conditioned herein.” 

 

Therefore, this protocol describes the recommended approach to quantify the NEBs in these three categories. 
This recommended approach has been developed jointly by the IEM and the PWC for each category as directed 
by the commission.  

Protocol L1: Non-Energy Benefits for Electricity, Natural Gas, and Liquid Propane (“Other fuels”) 

With many energy efficiency measures installed under Arkansas DSM programs, energy savings is often achieved 
for more than one fuel type. For example, installing duct sealing or insulation in a building not only reduces 
natural gas or propane consumption, but also reduces electricity consumption through either reduced fan use or 
– for homes with air-conditioning – reduced cooling load. Similarly, low flow showerheads and faucet aerators 
provided to customers through gas energy efficiency programs will provide electric savings for homes with 
electric water heating.  

The benefits of these “other fuel” savings may not be fully captured in current utility cost-effectiveness tests.  
Protocol L1 describes a consistent methodology for utilities to quantify and document the benefits resulting 
from reduced energy use of the other fuel-type they do not provide in their program service territory, 
specifically when this benefit is not already being claimed by another investor-owned utility.70 

The other fuel NEB is calculated using the following equation: 

𝐵𝑒𝑛𝑒𝑓𝑖𝑡 =  𝐸𝑛𝑒𝑟𝑔𝑦 𝑠𝑎𝑣𝑖𝑛𝑔𝑠 𝑋 𝐴𝑣𝑜𝑖𝑑𝑒𝑑 𝑜𝑡ℎ𝑒𝑟 𝑓𝑢𝑒𝑙 𝑐𝑜𝑠𝑡𝑠 

(1) 

                                                           
70 For example, in joint programs the dual fuel benefits would normally be claimed by both utilities, but in programs run by 
a single fuel utility that lead to secondary fuel savings these additional benefits can be claimed as NEBs.  
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Where:  

Benefit = avoided economic costs per unit of energy savings of the other fuel savings over the lifetime of the 
measure, expressed in current dollars  

Energy savings = annual number of other fuel kWh, therms or gallons of propane saved per measure installed 71 

Avoided costs = present value of the avoided cost per unit energy savings, which is a function of the measure 
specifications (including measure life) and the avoided cost data provided by other utilities for regulated 
fuels (e.g. electricity and natural gas) or the market price of unregulated fuels (e.g. liquid propane) 

Where applicable, the most current Arkansas TRM should be used as the basis for calculating the secondary fuel 
electric and natural gas energy savings. Applicable TRM algorithms should also be used to calculate liquid 
propane savings, with appropriate adjustments for the efficiency of energy conversion at the end use. When this 
information is not included in the TRM, other fuel savings should be calculated through the use of EM&V. In 
addition, EM&V should be used to determine the number of applicable homes or business facilities that qualify 
for other fuel benefits (e.g., the number of homes with electric water heat that have been provided water-
saving devices by a gas utility), and the quantity should be adjusted by any applicable in-service rates, net-to-
gross ratios, or other adjustments applied to the primary fuel savings.  

The avoided costs for other fuel electric and gas benefits should be calculated as follows: 

x When available, avoided cost forecasts should be collected from the associated electric or gas utility (i.e., 
the utility providing the other fuel benefit) where the participating home or businesses are located.72 The 
avoided costs calculated for the other fuel benefit should be identical to the avoided costs being utilized 
by those same utilities for their own DSM benefit-cost calculations for each program year.  

x For municipal utilities or cooperatives, where avoided cost data may be more difficult to collect, the 
program administrator can use the avoided cost forecasts from the nearest investor-owned utility. 

x The discount rates used to calculate the NPV of the avoided cost benefits should be the same as those 
used for the corresponding cost-effectiveness tests (e.g., when calculating the TRC test, the NPV of the 
other fuel benefits should be discounted at the same rate as the primary fuel avoided cost benefits). 

 
For propane systems, savings should be calculated per TRM Version 6.0 Volume 2, as if the equipment were 
natural gas-fueled. To convert natural gas savings to propane savings, use the following conversion factor: 

𝑃𝑟𝑜𝑝𝑎𝑛𝑒 𝑠𝑎𝑣𝑖𝑛𝑔𝑠 (𝑔𝑎𝑙𝑙𝑜𝑛𝑠)  =  𝑇ℎ𝑒𝑟𝑚 𝑠𝑎𝑣𝑖𝑛𝑔𝑠 𝑋 1.1 

(2) 

                                                           
71 Note that for simplicity this Protocol focuses on other fuel energy savings, rather than demand savings. To the extent a 
measure also produces secondary demand savings (e.g., insulation could lead to summer peak cooling load reductions), 
these benefits can also be quantified and claimed through the avoided cost assumptions. Similarly, some avoided costs are 
calculated using different load shapes, so the associated measure avoided cost – which may be higher for certain measures 
that also lead to peak demand reductions – can alternatively be used.  
72 Where not available, avoided cost forecasts from another Arkansas utility should be used as a proxy (e.g., if EAI avoided 
cost forecasts are not publicly-available, SWEPCO avoided costs can be used). As discussed at the June 7, 2016 PWC 
meeting, however, many of the program administrator utilities have been able to access avoided cost data from the 
associated investor-owned utility in which the other fuel benefits are occurring. 
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This protocol establishes the base price of propane at $2.00/gallon in 2016, based on 2014-2016 weekly data of 
retail propane rates in Arkansas from the U.S. Energy Information Administration (EIA).73 When a measure saves 
propane, both electric and gas utilities shall use the deemed avoided cost of $2.00 per gallon in 2016 and 
escalate it per annum (using a common assumption for the rate of inflation) for the lifetime of the installed 
measure. This base value and rate of escalation should be updated at the beginning of each three-year program 
cycle, using the latest EIA data available at the time of the update.  

Protocol L2: Non-Energy Benefits for Water Savings 

Many measures that utilities install to reduce energy consumption also reduce water consumption. In Order 30, 
the PSC directed the IEM to develop an algorithm for calculating the value of avoided water and wastewater 
consumption due to measures installed under electric and gas utility efficiency programs (p. 20 of 21).  

The actual quantities of avoided water consumption (in gallons) associated with specific measures are provided 
elsewhere in this TRM.  Protocol L.2 uses the marginal retail water rates and average water sewage rates (both 
on per-gallon basis) to residential and commercial consumers to calculate a statewide, average proxy value for 
all avoided water usage benefits to be considered under Order No. 30.74  

Marginal retail water rates charged to end-use customers vary considerably across regions of Arkansas, across 
water utilities, and across customer classes. For example, many water utilities sell water to their customers in 
price tiers based on individual usage (e.g., the first 1,000 gallons are sold at one rate, and then the next 1,000 
gallons are sold at another rate; sometimes the price charged for the second 1,000 gallons is higher than the 
first 1,000 gallons, and sometimes lower). Residential customers are also charged different rates than 
commercial, industrial and agricultural (irrigation) customers, and in many jurisdictions customers located inside 
city limits are charged differently than customers outside city limits. Finally, these rates vary from utility to 
utility.  

To calculate the marginal cost of water, the IEM collected water and sewage rates from six jurisdictions around 
the state in 2015, the averages of which are shown in the table below.75  

                                                           
73 From U.S. Energy Information Agency,  
https://www.eia.gov/dnav/pet/hist/LeafHandler.ashx?n=PET&s=W_EPLLPA_PRS_SAR_DPG&f=W 
74 These marginal water rates ideally should account for the avoided electricity costs of water treatment, pumping, and 
other uses of electricity to supply potable water and dispose of wastewater. 
75 Bentonville, Rogers, Jonesboro, Central Arkansas, Searcy, and Springdale. 
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State of 
Arkansas 

Water Rates  
(per 1,000 gallons) 

Sewage Rates  
(per 1,000 gallons) 

Total Combined Water 
Rates (per 1,000 gallons) 

Customer  
Class 

First 1,000 
Gallons 

Additional 
Gallons 

First 1,000 
Gallons 

Additional 
Gallons 

First 1,000 
Gallons 

Additional 
Gallons 

Residential $4.13 $2.86 $3.82 $2.72 $7.95 $5.58 

Commercial $2.93 $2.79 $4.29 $4.29 $7.22 $7.08 

Average Cost 
$/Gallon  $3.53 $2.83 $4.06 $3.50 $7.59 $6.33 

(Source: Based on primary research conducted by the IEM of six Arkansas water districts) 

 

Protocol L2 takes the marginal cost per 1,000 gallons of both potable water ($2.83) and sewage ($3.50) and adds 
them together to estimate the base cost in 2016: $6.33 per 1,000 gallons, or $0.0063/gallon. To calculate future 
annual avoided water costs, utilities shall use the marginal rate of $0.00558/gallon for programs that serve the 
residential sector shall use, $0.0078/gallon for programs that serve the commercial or industrial sector, and 
$0.00633/gallon for programs where the sector is unknown as the base cost per gallon of water in 2016, and 
increase it per annum by the assumed escalation rate for the lifetime of an installed measure. This estimated 
base cost of water and escalation rate shall be revisited at the beginning of each three-year program cycle. In 
addition, program administrators have the option of using alternative water costs if those costs are believed to 
be more appropriate for the electric and gas service territory, and are made transparent in PSC filings.76 

Water savings allowed in this protocol only includes direct savings from measures as calculated in the TRM, or as 
a custom measure that is subject to EM&V. 

The avoided cost resulting from the water savings is calculated as follows:  

𝐵𝑒𝑛𝑒𝑓𝑖𝑡 =  𝑊𝑎𝑡𝑒𝑟 𝑠𝑎𝑣𝑖𝑛𝑔𝑠 𝑋 𝐴𝑣𝑜𝑖𝑑𝑒𝑑 𝑤𝑎𝑡𝑒𝑟 𝑐𝑜𝑠𝑡𝑠 

(3) 
Where: 

 

Benefit = avoided cost of water and waste-water savings (per gallon) over the lifetime of the measure, in current 
dollars 

Water savings = annual number of gallons saved, per measure 

Avoided water costs = present value of the avoided costs resulting from the savings, which is a function of the 
measure life and prevailing water rates 

 

                                                           
76 For example, program administrators can use water rates more specific to their service territories, or use long-run 
marginal costs of water/wastewater supply (which, rather than using water rates, would be more accurate and consistent 
with the avoided energy cost methodology). 
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The discount rates to calculate the net present value of the avoided water cost benefits should be the same as 
those used for the corresponding cost-effectiveness tests (e.g., when calculating the TRC test, the NPV of the 
water benefits should be discounted at the same rate as the primary fuel avoided cost benefits). In addition, as 
with the other fuel savings, the quantity of measures for which water savings are claimed should be adjusted by 
any applicable in-service rates, NTG ratios, or other adjustments applied to the primary fuel savings. 

 

Protocol L3: Non-Energy Benefits of Avoided and Deferred Equipment Replacement Costs77  

In addition to reducing annual energy consumption, new energy efficient technologies offered through Arkansas 
investor-owned utility efficiency programs may have longer estimated useful lives (“EULs”) than the 
technologies they are replacing, meaning they will require fewer replacements over the efficient equipment 
lifetime (i.e., avoiding purchase of baseline efficiency equipment). In addition, some measures may qualify for 
early replacement (“ER”), and thus have replacement costs that differ from a replace-on-burnout (“ROB”) 
scenario since they shift the replacement cycle by accelerating the purchase of new equipment (i.e., deferring 
the replacement of baseline equipment). 

Order No. 30 directs the utilities to calculate the benefits of avoided and deferred equipment replacement to 
the customer over time, and to include these costs in utility program cost-effectiveness tests.78 The avoided and 
deferred equipment costs are derived from the material and installation labor costs required to provide 
continued end-use service beyond the Baseline EUL (or RUL in the case of ER measures) through the end of the 
EUL of the efficient measure. This component of the Baseline Cost is often not accounted for in the TRC 
calculation of incremental measure cost. It is therefore classified as a “Non-Energy Benefit” (NEB) because its 
inclusion has the effect of decreasing the incremental measure cost, thereby increasing the TRC net benefit of 
the program or measure.  

This protocol includes three examples, using actual Arkansas program offerings that generate avoided and 
deferred equipment replacement costs:79 

x ROB 1 – baseline and efficient measures that have different useful lifetimes under static baselines over 
the lifetime of the measures; 

x ROB 2 - baseline and efficient measures that have different useful lifetimes under changing baselines over 
the lifetime of the measures; and 

x Early Replacement measures (with static or changing baselines). 

                                                           
77 Special thanks to Stephen Waite for presenting much of the material in this section in a memo delivered to the PWC 
entitled: “Avoided and Deferred Replacement Costs (‘Non-Energy Benefits’)”. 
78 Note the scope of this discussion is limited to the incremental installed (capital plus labor) cost of energy efficiency 
program measures, taking into account the assumed cost of baseline equipment replacements that would occur if the 
measure were not installed. Other categories of NEBs, such as avoided operation and maintenance (O&M) expenditures, 
avoided repair costs, and avoided equipment refurbishment are not included here due to the challenge in quantifying these 
factors, and the directive from the PSC that the NEBs should be limited to the three NEB categories listed above. 
79 The IEM has also supplied an example of these calculations in an accompanying workbook. Note the original workbook 
was prepared by Stephen Waite, and modified by the IEM to include examples that incorporate values from the Arkansas 
TRM and the EM&V studies, where possible. 
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The avoided and deferred replacement costs, summarized hereafter as the Deferred Replacement Cost, can be 
summarized mathematically for the three examples as: 

Deferred Baseline Replacement Cost = NPV(RDR,ML,RLCCt) 

(4) 

NPV = Net Present Value function  ∑
(1 )1  

(5) 
Where: 

RDR = Real Discount Rate = (NDR-ER)/(ER+1) where:  

NDR = nominal discount rate 

ER = baseline installed cost annual escalation rate 

ML = Program Measure Life (EUL) 

RLCCt = Real Levelized Carrying Charge in year t (annualized baseline installed cost at RDR)80  

The general formula allows for the baseline installed cost to vary over the life of the program measure, so that 
each future replacement could be a different product or technology. As discussed in the examples below, these 
adjustments to the cost assumptions (i.e., incorporating the avoided and deferred replacement costs) make the 
avoided costs consistent with the TRM energy savings calculations.  

 

Case 1. Replace-On-Burnout 1: Measures with Different Useful Lifetimes (EULs) Under Static Baselines 

A number of efficient measures, particularly screw-based LED and linear LED lighting, have longer lifetimes than 
the baseline technology they are assumed to replace. The incremental cost calculations for the efficient 
measure, therefore, needs to be reduced by the value of the avoided replacement costs for multiple baseline 
technologies (i.e., the costs associated with replacing the baseline technology over the lifetime of the efficient 
measure).  

If the efficient measure life is greater than or equal to twice the baseline measure life, then the cost of at least 
one replacement will be avoided and the corresponding incremental cost reduced accordingly. Unless the 
efficient measure life is divisible by the baseline equipment life, the last baseline replacement will still be in 
operation at the end of the program measure life. Because the program energy benefits are limited to the 
avoided cost of energy savings over the useful life of the measure, the present value of the installed cost of the 
measure does not account for any replacement cost beyond the initial installation cost at the time of 
participation.81 The full cost of a baseline replacement that continues to operate beyond the end of the program 

                                                           
80 In ER applications the RLCC is equal to zero before the time of normal replacement of the existing equipment. 
81 The formulas presented here are based on the assumption that the maximum duration of energy savings is equal to the 
elapsed time between initial efficient measure installation and the time of first replacement of the efficient measure, which 
is typically assumed to equal the effective useful life of the efficient equipment. 
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measure life is therefore not avoided and must be reduced accordingly to account for the remaining useful life 
(RUL) beyond the last year of energy savings attributed to the measure. The last replacement is effectively 
deferred by the program measure until the end of the measure life. 

As an example of this, assume a program is offering commercial customers an incentive on linear LED lamps. The 
AR TRM Version 6.0 assumes the baseline for calculating savings is a T8 linear fluorescent.82 While the AR TRM 
assumes a 15 year expected useful life (EUL) for the LED, the expected lifetime for T8’s is shorter. For example, 
assuming a lifetime of 28,000 hours for T8s, and the AR TRM assumption of commercial hours of use of 9.71 
hours/day, would provide an EUL of approximately seven years. This means that over the lifetime of the linear 
LED, the customer would actually have to make two purchases of T8 lamps, paying both the cost of the lamps as 
well as the labor to install them.  

Because the efficient measure life exceeds the life of the baseline equipment, the incremental cost is the 
difference in the initial installed cost (efficient measure – standard measure) minus the present value of the 
avoided or deferred baseline replacement costs. This can be shown mathematically as: 

Deferred Baseline Replacement Cost = -PV(RDR,ML-EULB,RLCCB)/(1+RDR) EUL
B 

Where: 

RDR = Real Discount Rate  
ML = Program Measure Life 
EULB= Baseline Equipment Life 
RLCCB = -PMT (RDR,EULB,Baseline Installed Cost)  
 
Case 2. Replace-On-Burnout 2: Baseline and Efficient Measures with Different Lifetimes and Changing 
Baselines 

Similar to the example above, screw-based LED lamps have a substantially longer expected useful life than the 
baseline technology, which for general service lamps in the AR TRM Version 6.0 is a halogen bulb. For example, 
the AR TRM currently assumes lifetime hours of 25,000 for omnidirectional LEDs, whereas most halogen bulbs 
only last for approximately 2,000 hours.83 For an upstream program that assumes a weighted mix of residential 
and commercial sales, the expected annual hours of use would be 2.68 hours/day84, providing an EUL of over 20 
years for LEDs and two years for halogens. Capping the EUL of the halogen at 20 years (as TRM Version 6.0 
does), a customer would need to install approximately ten halogen bulbs in the same socket in which a single 
LED would be installed. 

Unlike the T8 example, however, the baseline may change over the lifetime of the LED bulb, which this example 
illustrates: the AR TRM Version 6.0 incorporates a baseline shift beginning after 2022 to account for the 

                                                           
82 Note beginning with AR TRM Version 6.0 T8 linear fluorescents, rather than T12’s, are defined as the linear fluorescent 
baseline.  
83 Note the ENERGY STAR� 2.0 specification, effective January 1, 2017, lowers the lifetime requirement, requiring ENERGY 
STAR� certified LED lamps last for at least 15,000 hours. 

84 EAI PY2015 Evaluation, p. 40.  
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backstop provision of the 2007 Energy Independence and Security Act.85 The savings, therefore, are divided into 
two streams, one with a delta watts reflecting the difference between LEDs and halogens (for 2016 through 
2022), and one reflecting a more stringent baseline that approximates the usage of a CFL for 2023 and beyond, 
through the remaining lifetime of the LED. The incremental cost calculation, therefore, needs to also incorporate 
the dual stream of avoided baseline technology requirements for both the halogen and the CFL.  

Deferred Baseline Replacement Cost = Deferred Baseline Replacement Cost (Tier 1)+ Deferred Baseline 
Replacement Cost (Tier 2) 

Deferred Baseline Replacement Cost (Tier I) = -PV(RDR,NY-EULT1,RLCCT1)/(1+RDR)EUL
T1 

(7a) 

Deferred Baseline Replacement Cost (Tier 2) = -PV(RDR,ML-NY,RLCCT2)/(1+RDR)NY 

(7b) 

Where: 

RDR= Real Discount Rate 

ML = Program Measure Life 

EULT1= Baseline Equipment Life (Tier 1) 

RLCCT1 = -PMT(RDR,EULT1, Baseline Installed Cost (Tier 1)) 

EULT2= Baseline Equipment Life (Tier 2) 

RLCCT2 = -PMT(RDR,EULT2, Baseline Installed Cost (Tier 2)) 

NY = Number of years of Tier 1 installation 

Case 3. Early Replacement Measures 

As a third example, the AR TRM Version 6.0 allows for early replacement of certain measures, which has been 
verified through a number of evaluations.86 Early replacement measures have the benefit of being able to claim 
higher energy savings for the remaining useful life (RUL) of the equipment (the efficiency difference between 
the new, efficient equipment and the existing equipment), and then dropping to lower energy savings rates 
(under higher baselines) only for the period of the EUL that exceeds the RUL (the difference between new, 
efficient equipment and a code baseline).  

                                                           
85 Note that the Department of Energy issued a draft ruling in 2016 that proposes to enforce and actually expand the 
backstop provision (e.g., tightening the future efficacy requirements to that of an LED, rather than a CFL), which is to take 
effect beginning January 1, 2020. As explained in the residential lighting section of the AR TRM Version 6.0, however, 
savings in AR are allowed to be claimed through 2022 before shifting to the new baseline. The example in the spreadsheet 
includes both the current TRM Version 6.0 assumptions for savings (which are based on the preliminary backstop provision, 
not the proposed revision), as well as an example should the proposed ruling become law. 
86 For example, the PY2015 CenterPoint EM&V Report (page 4-19) found that 60% of all furnaces replaced through the 
Space Heating Program qualified for early replacement. 
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The incremental cost calculation needs to not only reflect this dual savings stream, including a component for 
the cost of replacing the equipment prior to the end of its EUL, then another component for the incremental 
cost above normal (ROB) replacement. In addition, the incremental cost needs to reflect that the replacement 
cycle has been shifted for perpetuity. 87 For ER that assumes the existing equipment would have been replaced 
at the end of its RUL with standard efficiency equipment, the following equation is used: 

Deferred Baseline Replacement Cost = -PV(RDR,ML-RULB,RLCCB)/(1+RDR)RUL
B 

(6) 
Where: 

RULB = RUL of baseline (existing) equipment 
RLCCB = -PMT(RDR,EULB, Baseline Installed Cost)  
 

For ER that assumes the existing equipment would have been replaced at the end of its RUL with efficient 
equipment (e.g., due to incorporation of a new code/standard), the following equation is used: 

Deferred Baseline Replacement Cost = -PV(RDR,ML-RULB,RLCCM)/(1+RDR)RUL
B 

(7) 
Where: 

RULB = RUL of baseline (existing) equipment 
RLCCM = PMT(RDR,EULB, Installed Cost of Measure)  
 
Calculation of the NEB When the Avoided or Deferred Replacement Cost is Greater Than the Incremental Cost 

Note that in some cases it is possible for the avoided and deferred replacement cost to be greater than the 
simple first cost difference between efficient and standard equipment. For example, if screw-based LED lamps 
were to drop to $2/bulb, and halogens were $1/bulb, a customer would spend more money on halogens in just 
a few years (prior to the end of the useful life of the LED) than the cost of a single LED.88 In these cases the 
incremental cost can continue to be calculated as the simple first cost different (e.g., $1 in this case), and the 
avoided replacement costs of multiple halogens – which will sum to over a dollar – can be treated in the cost-
effectiveness calculation as an additional benefit (i.e., in the numerator of the Total Resource Cost test). 

Other Cases 

The extension of the formulas presented above to measures that combine elements of the three cases is 
straightforward, e.g., early replacement of equipment with a changing baseline 

                                                           
87 The savings and incremental cost assumptions, including the calculations, are explained very well in “Early Replacement 
Measures Study: Phase II Research Report”, Northeast Energy Efficiency Partnerships, November 2015, p. 36. 
88 In other words, a customer would have to purchase three halogens prior to 2022, thus spending $3, when they could 
have only spent $2 and purchased a single LED that would last beyond 2022. 
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August 5, 2020 
 
New Jersey Board of Public Utilities 
44 South Clinton Avenue, 9th Floor 
Post Office Box 350  
Trenton, NJ 08625-0350 
 
Submitted via email: EnergyEfficiency@bpu.nj.gov 
 
Re: New Jersey Cost Test Proposal, Docket Nos. QO19010040 & QO20060389 
 
To Whom It May Concern: 
 
The Environmental Defense Fund; New Jersey Sustainable Business Council; New Jersey 
Conservation Foundation; The Nature Conservancy, NJ Chapter; Ceres; NJPIRG; Environment 
New Jersey; and the Energy Efficiency Alliance of New Jersey (“Joint Commenters”) are 
pleased to submit these comments on the New Jersey Cost Test Straw Proposal (“Proposal”) 
issued by the New Jersey Board of Public Utilities (“BPU” or “Board”) on July 13, 2020. 
 
The New Jersey Cost Test (“NJCT”) would advance an ambitious, forward-thinking framework 
for evaluating energy efficiency investments.  In particular, the Joint Commenters appreciate the 
Proposal’s process to ensure continuous review and improvement of the NJCT and the initial list 
of non-energy impacts that the NJCT would evaluate. 
 
These comments highlight issues within the NJCT framework that, if addressed, will ensure 
efficiency programs maximize benefits for ratepayers.  The outcomes we encourage in these 
comments will help establish a symmetrical, balanced, and transparent NJCT that delivers upon 
New Jersey’s ambitious climate goals and other intersecting goals for equity, environmental 
justice, resilience, and the conservation of the state’s natural resources. 
 
As discussed below, we recommend that the NJCT: 
 

1. Use a social discount rate to better reflect the costs and benefits of energy efficiency 
investments and their primary funding source; 

2. Incorporate additional measures to account for emissions damages that energy efficiency 
investment avoids including methane; 

3. Include a social cost of carbon that uses a 3% discount rate; 
4. Incorporate an additional benefits adder to account for the additional non-energy benefits 

that energy efficiency investments provide; and 
5. Account for the many additional non-energy benefits of low-income energy investment 

by employing a non-energy benefits adder of at least 20% applied to the sum of other 
quantifiable benefits for low-income programs. 
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1. The NJCT Should Use a Social Discount Rate to Better Reflect the Costs and 
Benefits of Energy Efficiency Investment and Their Primary Funding Source 

 
The NJCT should use a social discount rate, which accurately accounts for the lower financial 
risk of energy efficiency investments, the fact that efficiency investments are primarily paid for 
by ratepayers rather than utility lenders and investors, and the fact that efficiency investments 
benefit society as a whole.  Since ratepayer capital is primarily at risk, the discount rate should 
reflect this funding source and should be set at 3% or lower — a level similar to the discount rate 
of the 10-year Treasury Bill, which represents the commensurate investment that ratepayers 
would consider and is a commonly-used proxy for a social discount rate. 
 
Because the costs of energy efficiency usually occur upfront and the benefits accrue over time, 
applying a discount rate that is too high rather than a social discount rate will result in a 
significant underestimate of energy efficiency’s net benefits.  Furthermore, this will lead to 
under-investment in energy efficiency, particularly of deeper and longer-lived measures.  
Notably, these deeper and longer-lived measures must be implemented, and thus accurately 
valued, in order for the state to deliver upon its equity, energy, and environmental policy goals; 
to combat systemic issues in housing; and to begin correcting for long-standing environmental 
justice inequities. 
 

2. The NJCT Should Incorporate Additional Measures to Account for Emissions 
Damages that Energy Efficiency Investment Avoids Including Methane 

 
The Proposal recommends using the public health benefit estimates from the U.S. Environmental 
Protection Agency’s (“EPA”) Public Health Benefits per kWh (“BPK”) for the Great Lakes/Mid-
Atlantic region.  The EPA study focuses on the direct fossil fuel emissions avoided by energy 
efficiency and renewable energy investment (NOx, SO2 and PM 2.5), but does not consider other 
emissions that impact public health, including methane and carbon dioxide.  
 
Methane emissions are an especially important consideration for New Jersey because our state 
has the highest level of cast iron distribution pipe in the nation – 3,583 miles of pipe, amounting 
to 10% of the state’s total gas distribution pipe.1  This cast iron pipe is leakier than plastic pipe, 
which is the primary material used for new gas mains and service line installations.  Moreover, in 
the first twenty years after it is emitted, methane is 84-times more potent than carbon dioxide as 
a greenhouse gas because it is very effective at absorbing heat.2   
 
The Proposal specifically requests input on estimation methodologies and valuations for other 
avoided emissions that benefit public health and mitigate the impacts of global warming.  To 
accurately include the avoided global warming costs associated with reduced methane emissions, 
the Joint Commenters recommend that the BPU use effective radiative forcing (ERF).   The 
                                                
1 DOT Pipeline and Hazardous Materials Safety Administration, Gas Distribution Cast/Wrought Iron Pipelines 
(accessed July 29, 2020), available at: 
https://portal.phmsa.dot.gov/analytics/saw.dll?PortalPages&PortalPath=%2Fshared%2FPDM%20Public%20Websit
e%2FCI%20Miles%2FGD_Cast_Iron 
2 Methane: The Other Important Greenhouse Gas, Environmental Defense Fund, available at: 
https://www.edf.org/climate/methane-other-important-greenhouse-
gas#:~:text=If%20methane%20leaks%20into%20the,greenhouse%20gas%2C%20like%20carbon%20dioxide. 
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Intergovernmental Panel on Climate Change (IPCC) has long used radiant forcing (RF) to 
calculate the global warming harm from methane emissions.  However, the IPCC adopted ERF 
in 2018 because it is a more accurate approach.  The difference between the two methods is that 
RF uses fixed values for the condition of the earth’s surface and atmosphere when calculating 
greenhouse gas (GHG) impacts, while ERF uses dynamic values that take into account the 
cascading effect of GHGs on the earth’s surface and atmosphere as they continue to deteriorate 
from GHGs.3  The avoided cost should be calculated using a 20-year time horizon (and/or a 2030 
or 2050 time horizon) rather than relying exclusively on a 100-year global warming potential for 
methane.4 
 
The NJCT should also include the upstream emissions of methane, which are more significant 
than the EPA has recognized. Indeed, a 2018 study synthesized the results of prior research and 
offers the most comprehensive view to date on the extent and impact of methane emissions from 
the natural gas industry. This study estimates that roughly 2.3% of natural gas produced in the 
United States escapes as methane during field production, processing, transmission/storage, and 
distribution － roughly 60% higher than EPA estimates －  with 85% of the emissions coming 
from production, gathering, and processing sources.5 
 
This upstream perspective is important to recognize because different natural gas-based 
applications involving similar volumes of natural gas may have different climate impacts. For 
example, while some natural gas power plants receive their natural gas directly from the gas 
transmission system, commercial and residential customers receive theirs from the local 
distribution system.  Natural gas end-uses at commercial and residential customer premises, 
which are further down the natural gas supply chain, may be associated with higher attendant 
methane emissions versus the same volume of natural gas used at power plants because of 
methane leakage from the natural gas distribution system.  For all of these reasons, the NJCT 
should recognize that methane loss occurs at various points in the supply chain, estimate these 
losses in a reasonable manner with an empirical basis, and value those losses reasonably using a 
20-year or an otherwise appropriate near-term warming potential value. 
 

3. The NJCT Should Include a Social Cost of Carbon Cost that Uses a 3% Discount 
Rate 

 
The Joint Commenters fully understand and embrace the power of competitive markets as an 
effective way to deliver value to society, including in the form of pollution reduction.  However, 
harnessing the power of markets to deliver pollution reduction can only be realized if there is 
appropriate pricing of pollution externalities (including carbon pollution) to encourage 
investment in the most efficient form of those reductions.  This is true across a range of decision 
criteria that the BPU must consider, including its application of the NJCT.  As such, we strongly 
                                                
3 G. Myhre, et al., Chapter 8: Anthropogenic and Natural Radiative Forcing in Climate Change 2013: The Physical 
Science Basis.  Contribution of Working Group I to the Fifth Assessment Report of the Intergovernmental Panel on 
Climate Change at 661, available at: 
https://www.ipcc.ch/site/assets/uploads/2018/02/WG1AR5_Chapter08_FINAL.pdf 
4 See I. Ocko, et al., Unmask Temporal Trade-offs in Climate Policy Debates, 356 SCIENCE 492 (2017). 
5 R.A. Alvarez, et al., Assessment of Methane Emissions from the U.S. Oil and Gas Supply Chain, SCIENCE 
10:1126/science.aar 7204 (2018). 
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encourage the BPU to include an appropriate price for carbon pollution in the NJCT that is 
linked to the Social Cost of Carbon (SCC).  This represents the full societal cost of carbon 
pollution, beyond what may already be reflected in any existing market constructs such as the 
Regional Greenhouse Gas Initiative (RGGI).  Furthermore, in determining the specific value for 
the SCC, we suggest that the BPU adopt the approach recommended in the Energy Efficiency 
Cost-Benefit Analysis Avoided Cost Assumptions Technical Memo prepared by Rutgers Center 
for Green Building, which reflects the SCC associated with a discount rate of 3%.6  We believe 
this represents a fair and balanced approach to the issue, while still sending a meaningful price 
signal to encourage cost-effective pollution reduction via energy efficiency. Furthermore, this 
methodology was also used by the Board as the basis for valuing emissions damages in the 
State’s Solicitation for Offshore Wind in 2018. 
 

4. The NJCT Should Incorporate an Additional Benefits Adder to Account for 
Additional Non-energy Benefits that Energy Efficiency Investments Provide 

 
Staff requested input on additional non-energy benefits that should be considered by the NJCT.  
The Joint Commenters agree with Staff that public health benefits are appropriate for inclusion in 
the NJCT.  We also note that energy efficiency programs deliver many other non-energy benefits 
that the NJCT should evaluate, including increased grid resiliency, additional economic growth, 
energy security and independence, comfort, and increased property values.7  While many of 
these benefits are challenging to quantify, excluding them from consideration could mean that 
the state will fail to invest in deeper retrofit projects and other long-lived efficiency measures 
that have higher incremental costs but deliver significant benefits over their lifetimes. 
 
A review of state approaches provides a number of possible methodologies for calculating hard-
to-quantify participant benefits through the use of benefit adders.8 In alignment with this 
practice, the Joint Commenters recommend that the BPU incorporate a 10% adder to account for 
hard-to-quantify non-energy benefits.9  Additionally, as part of the first triennial review process, 
the Joint Commenters recommend that the EM&V Working Group identify steps to fully 
quantify these benefits to improve upon the NJCT.   
 
 
 

                                                
6 Energy Efficiency Cost-Benefit Analysis Avoided Cost Assumptions, Technical Memo, Rutgers Center for Green 
Building, May 1, 2019 Update, page 6, available at 
https://www.njcleanenergy.com/files/file/BPU/Avoided%20Cost%20Memo.pdf.   
7 National Standard Practice Manual for Benefit Cost Analysis of Distributed Energy Resources, National Energy 
Screening Project, August 2020, Section 4-20, available at https://www.nationalenergyscreeningproject.org/wp-
content/uploads/2020/08/NSPM-DERs_08-04-2020.pdf. [hereinafter “NSPM”]. 
8 American Council For Energy-Efficient Economy, Cost Effectiveness Tests: Overview of State Approaches to 
Account for Health and Environmental Benefits of Energy Efficiency, December 2018, available at 
https://aceee.org/sites/default/files/he-ce-tests-121318.pdf; and American Council For an Energy-Efficient 
Economy, A New Tool to Improve Energy Efficiency Practices The Database of State Efficiency Screening 
Practices (DSESP), available at https://www.aceee.org/sites/default/files/dsesp.pdf. 
9 This process is similar to New Hampshire’s approach. See National Efficiency Screening Project, Case Study: New 
Hampshire, January 2020,  available at https://www.nationalenergyscreeningproject.org/wp-
content/uploads/2019/12/NewHampshire_NSPM-CaseStudy_1.20update.pdf.  
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5.  The NJCT Should Account for the Many Additional Non-Energy Benefits of Low-
Income Energy Efficiency Investment by Employing a Non-energy Benefits Adder 
of at Least 20% Applied to the Sum of Other Quantifiable Benefits for Low-Income 
Programs 

 
The Joint Commenters commend Staff for recognizing that low-income energy efficiency 
investment provides significant health and safety benefits, and for requesting input on which 
benefits to include in the NJCT and how to quantify them. 
 
The Joint Commenters believe that there are many additional benefits of low-income energy 
efficiency investment beyond those already identified by Staff, and that these benefits should be 
accounted for in the NJCT and studied through the EM&V Working Group.  For example, low-
income programs can provide “societal benefits associated with environmental justice and 
community stability,”10 both of which have been identified as policy priorities for New Jersey.  
 
Because monetized values for these benefits need to be studied by the Working Group and are 
not currently available, it is appropriate to use a non-energy benefits adder of at least 20% 
applied to the sum of other quantifiable benefits for low-income programs.  A similar approach is 
employed by other jurisdictions, including Colorado, Vermont, Washington, and Washington, 
D.C.11 
 
The Joint Commenters further recommend that low-income non-energy benefits and adders be 
prioritized for study during the first triennial review process by the EM&V Working Group in 
order to ensure that New Jersey’s energy efficiency programs are continuously improved to 
address equity, workforce development, and public health. 
 
Conclusion 
 
The Joint Commenters appreciate the opportunity to recommend improvements to the NJCT to  
establish a symmetrical, balanced, and transparent framework that will support efficiency 
investment that will deliver upon New Jersey’s ambitious goals for climate, equity, 
environmental justice, resilience, and the conservation of the state’s natural resources. 
Additionally, we look forward to participating in the EM&V Working Group to support 
continuous review and improvement of the NJCT.  Finally, we strongly encourage the BPU to 
launch the National Standard Practice Manual (“NSPM”) process as soon as possible because it 
could take up to one year to complete. 
 
Thank you for your time and consideration. 
 

                                                
10 NSPM. 
11 Northeast Energy Efficiency Partnerships, Non-Energy Impacts Approaches and Values: An Examination of the 
Northeast and Mid-Atlantic, June 2017, pages 22 - 24, attached as Exhibit A.  
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VIA ELECTRONIC MAIL 

Aida Camacho-Welch  

Secretary of the Board 

New Jersey Board of Public Utilities 

44 South Clinton Avenue, 9th Floor 

Trenton, NJ 08625 

energyefficiency@bpu.nj.gov 

 

 Re:  New Jersey Cost Test Proposal (NJCT) 

 

Dear Secretary Camacho-Welch:       

These comments are respectfully submitted on behalf of South Jersey Gas Company 

(“SJG”) and Elizabethtown Gas Company (“ETG”) (collectively, the “Companies”) in response 

to the New Jersey Cost Test Straw Proposal (“NJCT”) released by the New Jersey Board of 

Public Utilities (“Board”) on July 24, 2020 and reviewed at a public stakeholder meeting on July 

30, 2020.  Through these comments, the Companies incorporate and support by reference the 

comments submitted by Gabel and Associates, Inc.  (“Gabel Comments”) on this same day and 

provide additional comments on certain topics reflected below.  

 

The Companies sincerely appreciate the opportunity to comment on this matter. SJG and 

ETG remain committed to supporting the State’s energy efficiency goals and the Board’s 

directives reflected in the June 10, 2020 Energy Efficiency and Demand Response Order and 

appreciate the key role the Companies play in achieving the energy consumption reduction 

targets contained in the New Jersey Clean Energy Act of 2018 (the “Act”).  SJG and ETG 

applaud Staff’s extraordinary efforts throughout the stakeholder process and for the immense 

work put into the NJCT proposal.   

 

The Companies agree with the recommendations provided by Gabel and Associates as it relates 

to the following: 

 

• Avoided Wholesale Natural Gas Supply Costs – recommends calculated based upon 

NYMEX forward trading for the summation of both Henry Hub and the marginal interstate 

pipeline basis. 

 

• Avoided Wholesale Natural Gas Transmission Capacity Costs – recommends that 

avoided wholesale natural gas transmission capacity costs be calculated upon recent costs to 

subscribe for capacity on interstate pipelines. 

 

mailto:energyefficiency@bpu.nj.gov


• Natural Gas Demand Reduction Induced Price Effects - recommends estimating Natural 

gas DRIPE based upon the relationship of scheduled gas on pipelines to New Jersey and 

market prices for that natural gas. 

 

• Avoided Wholesale Volatility Costs - recommends using a 10% adder for energy and capacity 

benefits to estimate the avoided wholesale volatility costs based upon a review of past studies 

and regulatory decisions. 

 

• Non-Energy Benefits - recommends the use of a 10% non-energy benefit adder for the first 

three-year cycle. 

 

• Natural Gas Losses - should be calculated for based upon the losses factor in each natural 

gas utility’s tariff, as approved by the Board. 

 

 

Thank you for the opportunity to submit these comments and for allowing us to be a part 

of the State’s energy future. 

 

 

Respectfully submitted, 
 
      Deborah M. Franco 
 

      Deborah M. Franco  
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August 5, 2020 

 

 

Aida Camacho-Welch 

Secretary of the Board 

Board of Public Utilities 

44 S Clinton Ave 9th Floor  

Trenton, New Jersey 08625 

 

 

Comments of Gabel Associates on the Board of Public Utility Staff 

New Jersey Cost Test Proposal 
 

Dear Secretary Camacho-Welch: 

 

Gabel Associates, Inc. (“Gabel Associates” or “Gabel”) appreciates the opportunity to provide 

comments on the Proposal for the New Jersey Cost Test, released by the New Jersey Board of 

Public Utilities (“BPU” or “Board”) Staff (“Staff Proposal”) on July 24, 2020. 

 

The Staff Proposal largely recognized all the relevant categories of costs and benefits necessary to 

conduct an effective cost-benefit analysis. However, while the categories are recognized, it is 

critical that the Board and Staff define the method of quantifying these benefits in a reasonable 

manner, including but not limited to appropriate valuation of CO2, SO2, NOx and other emissions, 

for both electric and natural gas energy efficiency reductions, which recognize the robust short and 

long term benefits of these emission reductions. 

 

Without proper recognition of the value of these emission reductions – which go the core of 

the Climate Change, clean air, and environmental justice goals of the BPU and the Murphy 

Administration – New Jersey will undervalue energy efficiency and its energy efficiency 

programs will not adequately address New Jersey’s needs and goals. 

 

This submission provides Staff with an overview of each component contained in the Staff 

Proposal and provides recommendations for methods of calculating each benefit. For benefits that 

contained calculation methods, we provide reaction to the methods and often times build off and 

improve the Staff recommended methodology. Examples of this include a backward-looking 

approach at avoided energy, a missing cost component of avoided natural gas, and a limited scope 

on avoided emissions. For benefits where the Staff Proposal did not contain a recommendation, 

we suggest reasonable calculation methods to determine the associated benefit value. This includes 

avoided electric and gas T&D capacity, avoided electric ancillary services, avoided RPS 

compliance costs, DRIPE benefits, avoided wholesale volatility costs, economic multiplier 

benefits, avoided environmental and public health damages, non-energy benefits, discount rate, 

and electric and natural gas loss factors. 

 

 

 

https://www.gabelassociates.com/


 

Page 2*** 
New Jersey Cost Test  Proposal  

Written Comments prepared by: 

Gabel Associates, Inc .  

Organization of this Submission 

 

The comments and recommendations contained herein are organized by topic and provide our 

view on the most important issues in the Staff Proposal that should be addressed. We outline the 

costs and benefits that we believe should be included in the New Jersey Cost Test, with a specific 

focus on methods to calculate or estimate the costs and benefits. 

 

The comments are organized into the following sections: 

 
Organization of this Submission ................................................................................................... 2 

Background on Gabel Associates ................................................................................................. 3 

Guiding Principles on Cost Effectiveness .................................................................................... 4 

1. Benefits ............................................................................................................................... 4 

a. Avoided Wholesale Electric Energy Costs....................................................... 5 

b. Avoided Wholesale Electric Capacity Costs .................................................... 6 

c. Avoided Wholesale Electric Transmission Costs............................................. 7 

d. Avoided Wholesale Electric Transmission and Distribution Capacity Costs .. 8 

e. Avoided Wholesale Electric Ancillary Costs ................................................... 8 

f. Avoided Wholesale Natural Gas Supply Cost .................................................. 8 

g. Avoided Wholesale Natural Gas Transmission Capacity Costs ...................... 9 

h. Avoided Delivered Fuel Costs ....................................................................... 10 

i. Avoided Renewable Portfolio Standard Compliance Costs............................ 10 

j. Electric Energy Demand Reduction Induced Price Effects ............................ 11 

k. Electric Capacity Demand Reduction Induced Price Effects ......................... 11 

L. Natural Gas Demand Reduction Induced Price Effects ................................. 12 

m. Avoided Wholesale Volatility Costs ............................................................. 12 

n. Avoided O&M and Replacement Costs ......................................................... 13 

o. Economic Multiplier Benefits ........................................................................ 14 

p. Avoided Emissions Damages ......................................................................... 14 
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The numbered sections address specific topics and include multiple subjections focused on 

particular design elements within each topic. These subjections provide: a) a summary of the 

design element contained in the Staff Proposal; b) a discussion of its merits; and, c) a 

recommendation for a more reasonable or effective approach. 

 

 

Background on Gabel Associates 

 

Gabel Associates is an energy, environmental and public utility consulting firm with its principal 

office located in Highland Park, New Jersey. We have spent decades working in and studying 

energy markets in New Jersey, and  have extensive experience in energy efficiency program design 

and implementation, and incentive ratemaking, including  our two principals, who both served as 

senior managers at the New Jersey BPU and Brendon Baatz, Gabel Vice President, who formerly 

led the Utility Programs at the American Council for an Energy-Efficient Economy (“ACEEE”).  

 

Our work with all types of clients implementing energy efficiency provides a balanced perspective 

that we hope will be informative to the BPU. For example, we provide extensive consulting 

services to utility customers including hundreds of school districts, counties, and businesses. We 

also assist electric and natural gas utility companies develop and design cost effective energy 

efficiency (“EE”) programs. Specifically, we have worked or are currently working on EE related 

activities with Atlantic City Electric Company (“ACE”), Public Service Electric and Gas Company 

(“PSE&G”), Elizabethtown Gas Company (“Etown”), New Jersey Natural Gas Company 

(“NJNG”), and South Jersey Gas Company (“SJG”). Because of the breadth of sectors where we 

provide our services, we have a deep and balanced sensitivity to the needs of all types of energy 

market participants. 

 

We also have extensive experience working with public and private clients to understand 

wholesale and retail markets, regularly providing in-depth analysis and modeling on electricity 

and natural gas markets across the country to support critical investment and policy decisions. 

 

These comments support previous recommendations provided by Gabel Associates throughout the 

stakeholder process, including our written comments to the Draft Market Potential Study of May 

16, 2019, Cost Recovery Technical Meeting of October 31, 2019, Second Cost Recovery Technical 

Meeting of December 3, 2019, Transition Cost Recovery Mechanism Draft Proposal of February 

6, 2020, Application of Utility Targets Proposed Target, Metric and QPI Structure of February 11, 

2020, the Final Straw Proposal on April 13, 2020, as well as all the in-person or virtual stakeholder 

meetings, including the webinar to discuss the New Jersey Cost Test held on June 30, 2020. 
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Guiding Principles on Cost Effectiveness  

 

General cost effectiveness tests for energy efficiency programs vary little among states and 

utilities. The majority of state commissions rely on the California Standard Practice Manual to 

determine cost effectiveness of energy efficiency programs. However, the California Standard 

Practice Manual only proscribes general categories of costs and benefits that should be considered 

within each test and does not offer specific recommendations on how to estimate the benefits. In 

this document, we outline the specific benefits and costs that should be included in the New Jersey 

Cost Test, with recommendations on how to estimate the values. 

 

Gabel Associates recommends the BPU consider all California Standard Practice Manual cost-

effectiveness screening tests in reviewing programs. In developing a new cost-effectiveness 

screening, the BPU should consider guiding principles to developing costs and benefits. In addition 

to the New Jersey Cost Test, all five California Standard practice Manual cost tests should be 

included in a filing until the stakeholder process determines which tests are still appropriate for 

use in the State. 

 

Irrespective of the test used to evaluate cost-effectiveness, the primary guiding principle of cost-

benefit estimates should be accuracy. Under the umbrella of accuracy, several other guiding 

standards should be emphasized when developing cost and benefit estimates. These principles 

include: 

 

1. Granularity of data – costs and benefits should be estimated to the most granular level 

reasonably possible to maximize precision of cost-benefit analysis. The principle also 

requires a reliance on location and time specific data, when available. 

 

2. Replicable, reproducible, and verifiable of approaches – the calculation of costs and 

benefits should be reproducible by other stakeholders. The principle also emphasizes 

transparency of methods, assumptions, and data sources to promote quality estimates. 

 

3. Recency of data – all data used to estimate costs and benefits should be the most recent 

data available for New Jersey (or appropriate comparable data). Conditions change rapidly 

in energy and commodity markets, which dramatically affect forecasts. To promote 

maximum precision of estimates, the most recent and up-to-date data should be relied up. 

This also includes forward looking data when available, such as PJM energy market price 

forwards instead of historical energy prices. 

 

 

1. Benefits  

 

The following section outlines the benefits Gabel Associates is recommending for inclusion in the 

New Jersey Cost Test. The list of benefits is similar to those outlined in the Staff Proposal, but 

Gabel Associates suggests major revisions to the methods and approaches to calculating the 

benefits. Gabel Associates also recommends inclusion of several additional benefits that are real, 

quantifiable, and have been accepted by other state commissions in program cost-effectiveness. 

The development of these benefits relies on best practices guided by the principles outlined above. 

https://www.gabelassociates.com/
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This set of comments is specific to the New Jersey Cost Test, but Gabel Associates recommends 

using the methods described below to estimate the benefits below in any relevant cost test. 

 

a. Avoided Wholesale Electric Energy Costs   

  

Staff Proposal: The staff proposal refers to this benefit as the avoided cost of energy using the 

PJM energy rate. Staff proposes to define the relevant PJM energy rate as the three-year rolling 

average of historic PJM wholesale real-time LMP. The seasonal peak and off-peak factors may be 

derived using historic PJM LMP data. 

 

Discussion: Wholesale electric energy prices are determined through an ongoing auction 

mechanism administered by PJM for each hour of the year. Avoided wholesale electric energy 

costs represent the value of electric energy directly avoided by reductions in energy consumption. 

PJM electric energy is commonly traded as a commodity and therefore forward prices are available 

for the use of understanding how the market views the movement of electric energy prices in the 

future. 

 

Both physical and financial products for PJM energy markets are traded on the NYMEX. The 

products include forward prices or futures, which allow market participants to purchase electricity 

for future years. The future prices reflect expected changes in market conditions, including supply 

and demand considerations. The forward prices are more reflective of future prices than any past 

or historic prices. 

 

Recommendation: Gabel Associates proposes two different methods to forecast avoided 

wholesale electric energy costs. The first method is based on publicly available forward prices, 

which represent actual prices paid today for future energy. The second method is based on dispatch 

modeling software, which is more accurate but requires a user license and technical expertise. 

Gabel recommends the use of dispatch modeling to forecast energy prices because of the increased 

accuracy and because forward prices for electricity are only available for a period of years forward, 

but also recognizes the Board may prefer a more accessible method.  

 

Avoided wholesale electric energy costs should be forecasted based upon the current energy 

market forward trading price for PJM-Western Hub, the most liquidly traded zone in PJM, and 

then congestion-adjusted for each applicable energy delivery zone.1 Because forward prices only 

extend several years into the future, the forward prices should be blended into a longer-term 

forecast, such as one provided by the Energy Information Administration (“EIA”) in its newest 

(currently 2020) Annual Energy Outlook generation reference case for the PJM/East region.2 

Forwards should be used for two years into the future, then a blend of forwards and EIA projections 

 
1 PJM Western Hub Month Real Time LMP Futures Quotes. Accessed online on August 1, 2020. 

cmegroup.com/trading/energy/electricity/pjm-western-hub-peak-calendar-month-real-time-lmp.html.  

2 United States Energy Information Administration. Annual Energy Outlook 2020. Table 54. Electric Power 

Projections By Electricity Market Module Region (Reference Case, PJM/East Region).  

eia.gov/outlooks/aeo/data/browser/#/?id=62-AEO2020&region=5-

10&cases=ref2020&start=2018&end=2050&f=A&linechart=ref2020-d112119a.130-62-AEO2020.5-

10&map=&ctype=linechart&sourcekey=0.  

https://www.gabelassociates.com/
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for the following three years, followed by an EIA escalator thereafter. Values should be calculated 

for on- and off-peak prices on a monthly basis for each utility zone.  

 

Alternatively, wholesale electric energy costs can be calculated based upon industry standard 

market fundamental dispatch models, such as AURORA, PROMOD, or other similar programs. 

While these industry standard models require training and a user license, they present a more 

accurate method of determining avoided electric energy costs due to the hourly generator-level 

dispatch logic in response to load and fuel cost assumptions. For example, bottom-up dispatch 

models can offer zonal vs regional granularity on both inputs and outputs (e.g. PSEG vs PJM/East, 

NJ as RGGI state vs PJM/East with partial RGGI coverage) and can incorporate up-to-date input 

assumptions and sensitivities. Levitan & Associates, Inc used AURORA when evaluating future 

energy prices in their Evaluation of New Jersey Solicitation for ORECs for Offshore Wind 

Capacity,3 as well as the RFP issued by the New Jersey Department of Treasury so use of industry 

standard dispatch modeling should be familiar as an accepted methodology for the Board. 

 

b. Avoided Wholesale Electric Capacity Costs   

  

Staff Proposal: The Staff Proposal refers to this benefit as the avoided cost of capacity using the 

PJM capacity rate. The Staff Proposal states that for energy efficiency measures, the direct benefits 

of avoided capacity purchases could be calculated by multiplying the demand offered into, and 

cleared, in the PJM Reliability Pricing Model (“RPM”) by the relevant zonal clearing price in the 

Base Residual Auction on a three-year rolling average. However, Staff also noted concerns with 

PJM methods to include energy efficiency in the capacity market and requested comment on how 

to estimate the value of avoided capacity costs.  

 

Discussion: Wholesale electric capacity prices are determined through an annual auction 

mechanism administered by PJM for each delivery year. Avoided wholesale electric capacity costs 

represent the value of electric capacity directly avoided by reductions in electric capacity. PJM 

electric capacity is not commonly traded and is subject to various market drivers which impact 

prices. However, while pricing has been sporadic year to year, the overall trend in pricing has been 

an increase over time. Since the DY14/15 delivery year, prices have grown by a compound annual 

growth rate of 2.8% per year. 

 

It is also important to note that energy efficiency can have an impact on capacity even if not 

actively offered into the PJM capacity market as a capacity resource. Energy efficiency that is not 

proposed to participate as a capacity resource in an auction will reduce the regional load forecast 

and therefore generate capacity savings for all customers in that region. In addition, the 

coincidence of energy efficiency savings can also reduce the allocation of capacity due to 

coincidence with PJM’s peak load periods. This impact can be reduced due to “EE-addback”, 

which refers to energy efficiency capacity that is included in PJMs load forecast but is also 

proposed for the auction. According to PJM Manual 18, “Because energy efficiency measures are 

reflected in the peak load forecast for a Delivery Year for which an auction is being conducted, 

 
3 Evaluation of New Jersey Solicitation for ORECs for Offshore Wind Capacity: Framework for Evaluation of 

Impacts. Public Version. Prepared for the New Jersey Board of Public Utilities.  June 21, 2019. 

bpu.state.nj.us/bpu/pdf/boardorders/2019/20190621/6-21-19-8D%20-%20Public%20Version%20-

%20Levitan%20NJ%20OREC%20Final%20Report.pdf.  

https://www.gabelassociates.com/
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the auction parameters must be adjusted as described below for the EE Resource(s) that are 

proposed for that auction in order to avoid double-counting of the energy efficiency measures.” 

Therefore, energy efficiency, when captured in PJMs load forecast, reduces the amount of capacity 

required for a region, and is “added back” to avoided double counting only if a resource is also 

proposed to participate in the auction. However, if resources are not participating, whether 

ineligible or by choice, there is no resulting “EE-addback” associated with the load reduction. 

 

Recommendation: Gabel Associates recommends forecasting avoided wholesale electric capacity 

costs based upon each separate LDA/Zone of pricing within PJM to optimize accuracy. For 

example, PSE&G should use a forecast of the PSEG zone, while JCP&L, ACE, and RECO should 

use a forecast of the EMAAC capacity zone. The forecast should be developed based upon the 

historic relationship with time, either through a fixed annual growth escalation rate, or through the 

development of a predictive regression model with recognition of recent or forthcoming changes 

in the PJM Capacity market. Values should be calculated on a delivery year (June-May) basis. 

Avoided capacity should also consider the avoidance of capacity reserves by taking into account 

PJM’s forecast pool requirement in order to gross-up the quantity of capacity removed from the 

market. This is consistent with the Rutgers Energy Efficiency Cost-Benefit Analyst Avoided Cost 

Assumptions 2019 Update. 4   

 

c. Avoided Wholesale Electric Transmission Costs 

  

Staff Proposal: The Staff Proposal refers to this benefit as the avoided cost of transmission using 

the PJM transmission rate. Staff proposes to calculate the direct benefits of avoided wholesale PJM 

transmission costs by multiplying the demand offered into, and cleared, in the RPM by the relevant 

zonal transmission rate, as identified in Schedule 12 of the PJM Open Access Transmission Tariff 

for each EDC, on a three-year rolling average.  

 

Discussion: Wholesale Electric Transmission costs are collected by PJM to fund the construction 

and maintenance of transmission infrastructure. Due to the intricacies of how these costs are 

collected, there is no simple method for determining avoided transmission costs. That is because 

most existing transmission costs are collected through formula rates, meaning that they naturally 

reconcile avoided costs to be re-collected in future years. Therefore, only some existing 

transmission costs are able to be avoided. 

 

Recommendation: Gabel Associates recommends not including avoided existing transmission 

costs as a benefit for energy efficiency programs. This benefit could be given further consideration 

during the triennial review process. We discuss the value of avoided future transmissions capacity 

investments in the following subsection, 1.d. Avoided Wholesale Electric Transmission and 

Distribution Capacity Costs. 

 

 

 

 

 
4 Rutgers Center for Green Building, Edward J. Bloustein School of Planning and Public Policy. Energy Efficiency 

Cost-Benefit Analysis Avoided Cost Assumptions: Technical Memo. May 1, 2019 Update. 

njcleanenergy.com/files/file/BPU/Avoided%20Cost%20Memo.pdf   
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d. Avoided Wholesale Electric Transmission and Distribution Capacity Costs 

  

Staff Proposal: Staff did not propose to include this benefit in the New Jersey Cost Test proposal.  

 

Discussion: Future transmission capacity costs, i.e. those costs associated with projects not yet 

built, are avoidable because the costs have not yet been incurred. The same is also true for 

distribution capacity costs. As energy efficiency reduces demand and peak load, the need to build 

additional capacity to meet growing demand is reduced. The estimation of future avoided 

transmission and distribution capacity is a complicated exercise and highly dependent on the 

location of installed energy efficiency measures and cost structures of those developing 

transmission and distribution infrastructure. 

 

Recommendation: For the first three-year cycle, Gabel Associates recommends using the Rutgers 

Center for Green Buildings Energy Efficiency Cost-Benefit Analysis Avoided Cost Assumptions 

Technical Memo: May 2019 Update5 recommended avoided electric T&D rate of $66.03 per kw-

year. This value should be adjusted for inflation for the relevant program year. This value relies 

on a large sample of other utility estimates, which is a reasonable estimate in the absence of utility 

specific values. The method to calculate this benefit should be given further consideration during 

the triennial review process for the second three-year cycle.  

 

e. Avoided Wholesale Electric Ancillary Costs  

  

Staff Proposal: Staff did not propose to include this benefit in the New Jersey Cost Test proposal. 

 

Discussion: Wholesale electric ancillary services costs are determined by PJM through numerous 

different market structures and methods. Ancillary services include spinning reserves, frequency 

regulation, black start capability, reactive power, and others. These services are required for PJM 

to operate the grid safely and effectively. Ancillary service market prices often trend closely with 

the energy market. In addition, recent changes to some ancillary service markets are expected to 

significant increase the cost of ancillary services in the future. 

 

Recommendation: Gabel Associates recommends forecasted wholesale electric ancillary service 

costs be calculated based upon the historic relationship between energy and ancillary service 

prices, using a predictive regression model using historic energy and ancillary prices as well as the 

electric energy forecast described above. The forecast can also incorporate consideration of market 

changes and how those may impact future outcomes. For 2019 this method equates to about $1 per 

MWh. Values should be calculated on a monthly or annual basis. 

 

f. Avoided Wholesale Natural Gas Supply Cost 

  

Staff Proposal: Staff recommends including avoided natural gas supply costs in the New Jersey 

Cost Test using a three-year rolling average of EIA Annual Energy Outlook Henry Hub price 

projections. 

 
5 Rutgers Center for Green Building, Edward J. Bloustein School of Planning and Public Policy. Energy Efficiency 

Cost-Benefit Analysis Avoided Cost Assumptions: Technical Memo. May 1, 2019 Update. 

njcleanenergy.com/files/file/BPU/Avoided%20Cost%20Memo.pdf   
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Discussion: Wholesale natural gas costs are priced based upon natural gas markets which deliver 

service to the New Jersey region. Because natural gas is not extracted in New Jersey, the wholesale 

price of natural gas is equal to the summation of two components; 1) natural gas commodity; and 

2) natural gas transportation. Natural gas commodity, regardless of its point of extraction, is 

generally priced based upon a single index point in Louisiana known as Henry Hub. This proxy 

index point allows for natural gas transactions to occur across the Eastern United States with a 

common underlying price.  

 

Interstate natural gas transportation basis incorporates both the cost of transportation, and any price 

differential between extraction costs at injection points other than Henry Hub. Because of all these 

factors, natural gas delivered to New Jersey in the winter is more expensive than the cost at Henry 

Hub (i.e. the transportation basis is positive) and is less expensive than the cost of commodity at 

Henry Hub in the summer. This occurs because of the limited transportation capacity entering New 

Jersey, as well as the large volume of demand ‘up-stream’ from New Jersey, including most of the 

Northeast and New England. 

 

Similar to electric energy, natural gas is a widely traded commodity with liquid trading points 

which represent the markets view on future pricing dynamics. These physical and financial 

products for natural gas are also traded on the NYMEX. The products include forward prices or 

futures, which allow market participants to purchase natural gas for future years. The future prices 

reflect expected changes in market conditions, including supply and demand considerations. The 

forward prices are more reflective of future prices than any past or historic prices.  

 

Recommendation: Gabel Associates recommends the avoided wholesale natural gas costs be 

calculated based upon NYMEX forward trading for the summation of both Henry Hub (for 

commodity) and the marginal interstate pipelines basis (transportation).6 The forward prices 

should be blended into the longer-term EIA forecast using its newest (currently 2020) Annual 

Energy Outlook reference case for Henry Hub7 and for Delivered Gas. Forwards should be used 

for two years into the future, then a blend of forwards and EIA projections for the following three 

years, followed by an EIA escalator thereafter. Values should be calculated on a monthly basis for 

each marginal transportation pipeline.  

 

g. Avoided Wholesale Natural Gas Transmission Capacity Costs 

  

Staff Proposal: Staff also proposes that avoided investment in new natural gas capacity, or the 

value of the beneficial resale of natural gas capacity, associated with EE investments should also 

be reflected in the New Jersey Cost Test. For the first program cycle, Staff proposes that utilities 

be allowed to reflect wholesale natural gas transportation costs in their benefits.  

 

 
6 Henry Hub Natural Gas Futures Quotes. cmegroup.com/trading/energy/natural-gas/natural-gas.html.  

7 United States Energy Information Administration. Annual Energy Outlook 2020. Table 13 Natural Gas Supply, 

Disposition, and Prices. eia.gov/outlooks/aeo/data/browser/#/?id=13-AEO2020&region=0-

0&cases=ref2020&start=2018&end=2050&f=A&linechart=ref2020-d112119a.60-13-

AEO2020&map=&ctype=linechart&sourcekey=0.   

https://www.gabelassociates.com/
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Discussion: Wholesale natural gas transmission capacity costs represent the cost of building 

additional natural gas capacity into the New Jersey region. However, new capacity requires off 

takers to subscribe to purchase capacity on the pipeline regardless of its seasonal utilization. These 

costs have been increasing in recent years and it has become increasingly difficult to site and 

construct natural gas pipelines. 

 

Recommendation: Gabel Associates recommends that avoided wholesale natural gas 

transmission capacity costs be calculated based upon recent costs to subscribe for capacity on 

interstate pipelines.8,9,10 Much of this data is available in FERC filings by interstate pipelines as 

they negotiate rates with shippers. A review of recent costs shows an avoided cost adjusted for 

price increases over time results in an avoided natural gas transmission capacity cost of $0.7902 

per Dth-day. This value should be calculated against the reduction in design day estimates for each 

natural gas utility resulting from the installation of energy efficiency. 

 

h. Avoided Delivered Fuel Costs 

  

Staff Proposal: Staff proposes that avoided costs for #2 fuel oil and propane be included in the 

New Jersey Cost Test, using a three-year rolling average of historic EIA New Jersey residential 

fuel oil and propane prices escalated using an annual growth rate derived from the Mid-Atlantic 

Region EIA Annual Energy Outlook projections. 

 

Discussion: Delivered fuel costs are the costs of non-gas fuel, generally used for heating. This 

consists of fuels such as propone and heating oil. Generally, energy efficiency programs will 

promote switching from these types of fuels to more efficient options, such as electricity or natural 

gas. 

 

Recommendation: Gabel Associates agrees with this recommendation.  

 

i. Avoided Renewable Portfolio Standard Compliance Costs  

  

Staff Proposal: Staff did not propose to include this benefit in the New Jersey Cost Test proposal. 

 

Discussion: Renewable Portfolio Standard (“RPS”) costs are costs associated with mandates from 

New Jersey that electricity suppliers must serve a certain portion of their electric load with 

renewable sources. The percentages of renewable source types are set forth most recently in the 

Clean Energy Act and other statutes. Energy efficiency lowers the total electric load, which reduces 

the total volume of energy that must be obtained from renewable resources.  

 

 
8 Transcontinental Gas Pipe Line Company, LLC. Atlantic Sunrise Project Negotiated Rate Service Agreements 

Containing Non-Conforming Provisions. elibrary.ferc.gov/idmws/common/OpenNat.asp?fileID=14977210  

9 Transcontinental Gas Pipe Line Company, LLC. Northeast Supply Link Non-Conforming Part 284 Service 

Agreements. elibrary.ferc.gov/idmws/common/OpenNat.asp?fileID=13359379  

10 Transcontinental Gas Pipe Line Company, LLC. Leidy Southeast Negotiated Rate Service Agreements Containing 

Non-Conforming Provisions. elibrary.ferc.gov/idmws/common/OpenNat.asp?fileID=14032632  

https://www.gabelassociates.com/
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Recommendation: Gabel Associates recommends calculating the avoided RPS costs based upon 

the required percentages set forth in statues for each renewable type such as the Clean Energy Act, 

as well as price forecasts for each renewable source. The product of these percentages and the 

State requirements will provide a weighted average price per MWh. 

 

j. Electric Energy Demand Reduction Induced Price Effects  

  

Staff Proposal: Staff discussed the potential value of this benefit but did not propose a specific 

methodology by which to estimate its value to customers.  

 

Discussion: Electric energy demand reduction induced price effects (“DRIPE”) is an impact 

resulting from changes to the supply-demand balance of the electric energy market. PJMs electric 

energy market matches generation supply with electric demand to determine a single market 

clearing price for each hourly pricing interval. To the extent demand is reduced, PJM’s dispatch 

algorithm will dispatch fewer resources to meet the load requirements of the grid. Because supply 

resources are ranked based upon merit (i.e. resources are dispatched based upon cost, with lowest 

first and highest last), selected a less expensive marginal resource reduces the single market 

clearing price for all resources – and for all load paying for generation. Because of this impact, the 

reduction in price is enjoyed by all customers, not just those participating in the energy efficiency 

programs. 

 

Recommendation: Gabel Associates proposes two different methods to forecast avoided 

wholesale electric energy costs. The first method is to calculate electric energy DRIPE based upon 

the relationship between electric energy prices, natural gas prices, and load. Using the electric 

energy and natural gas price forecasts above, electric energy DRIPE should be calculated using a 

predictive multivariate regression model to determine the impact of reduced load on electric energy 

prices. This impact should persist for the lifetime of the energy efficiency measures. Values should 

be calculated on a monthly or annual basis for each utility zone. 

 

Alternatively, the second method is to calculate wholesale electric energy DRIPE based upon 

industry standard market fundamental dispatch model, such as AURORA, PROMOD, or other 

similar programs. This would sync up the avoided wholesale electric energy forecast and the 

electric energy DRIPE forecast. 

 

k. Electric Capacity Demand Reduction Induced Price Effects  

  

Staff Proposal: Staff discussed the potential value of this benefit but did not propose a specific 

methodology to by which to estimate its value to customers. 

 

Discussion: Electric capacity DRIPE occurs due to the same principles described in the electric 

energy DRIPE section, except this occurs when PJM determines less load is required to be 

procured through PJM’s capacity market. 

 

As discussed above, “EE-addback” only impacts the capacity market to the extent resources are 

included in both the load forecast and are proposed to participate in an auction. To the extent 

resources are in the load forecast but are not expected to participate in an auction, they will have a 

https://www.gabelassociates.com/
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direct depressionary effect on market clearing prices. If resources are expected to participate in the 

auction, they still can reduce market clearing prices by offering at low relative prices which cause 

a lower marginal cost resource to set the market clearing price. 

 

Recommendation: Gabel Associates recommends electric capacity DRIPE be estimated based 

upon scenario analyses released by PJM following each capacity auction which detail how the 

market would have cleared under differing conditions. The electric capacity DRIPE should be 

calculated using a predictive regression model of price differentials between the actual auction 

results and the scenario in which PJM removes 3000 MW of CP supply from the bottom of the 

supply curve in MAAC.11 Values should be calculated on a delivery year (June-May) basis for 

each capacity zone in New Jersey (PSEG or PS-North, and EMAAC). This methodology relies on 

publicly available PJM data. 

 

L. Natural Gas Demand Reduction Induced Price Effects  

  

Staff Proposal: Staff discussed the potential value of this benefit in the context of electric energy 

and capacity but did not propose a specific methodology to estimate it for natural gas. 

 

Discussion: Natural gas DRIPE occurs due to the same principles described in the electric energy 

DRIPE section, except this occurs in wholesale natural gas markets rather than electric energy 

markets. 

 

Recommendation: Gabel Associates recommends estimating Natural gas DRIPE based upon the 

relationship of scheduled gas on pipelines to New Jersey and market prices for that natural gas. 

Natural gas DRIPE should be calculated using a predictive regression model between natural gas 

prices and scheduled gas quantities. Values should be calculated on a monthly or year basis for 

each marginal transportation pipeline. 

 

m. Avoided Wholesale Volatility Costs 

  

Staff Proposal: Staff did not propose to include this benefit in the New Jersey Cost Test proposal. 

 

Discussion: Wholesale volatility costs represent the intrinsic value to customers of avoiding 

exposure to volatile electricity and natural gas markets. In effect, expenditures on energy efficiency 

amount to a purchase of energy service which does not contain the price volatility implicit in the 

price of electricity and natural gas. By reducing overall energy purchases, customers imply less 

risk to their electricity and natural gas expenditures by avoiding price volatility and spikes. 

 

Recommendation: Gabel Associates recommends using a 10% adder for energy and capacity 

benefits to estimate the avoided wholesale volatility costs based upon a review of past studies and 

regulatory decisions. The 10% value represents the low (i.e., conservative) range of studies 

 
11 General page with all auctions data: pjm.com/markets-and-operations/rpm.aspx and an example, the 21/22 DY 

Scenario Analysis: pjm.com/-/media/markets-ops/rpm/rpm-auction-info/2021-2022/2021-2022-bra-scenario-

analysis.ashx?la=en.   

https://www.gabelassociates.com/
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reviewed and is therefore a reasonable estimate of avoided wholesale volatility.12 This adder 

should be included for electric energy, electric capacity, and natural gas costs. One of the reasons 

why New Jersey invests in energy efficiency is that it helps to avoid the volatility of energy 

markets. This adjustment captures that benefit. 

 

n. Avoided O&M and Replacement Costs  

  

Staff Proposal: Staff did not explicitly propose to include this as a benefit in the New Jersey Cost 

Test proposal. However, Staff did include “impacts on O&M” as a cost, stating that “Other 

measure-related costs such as impacts on equipment operation and maintenance (“O&M”) and 

deferral of capital expenditures over the life of the measure should be quantified and treated as 

positive or negative costs in the NJCT.” 

 

Discussion: O&M and replacement costs are additional costs not related to the installation of 

energy efficiency measures. Avoided O&M and replacement costs represents the reduction in 

O&M cost or the less frequently required replacement of energy efficient measures. For example, 

light bulbs have assumed useful lives, after which they must be replaced. If an energy efficient 

light bulb has a useful life twice as long as a baselines non-efficient light bulb, the energy efficient 

measure will not only save energy during its extended lifetime, it will also avoid the need to 

purchase another non-efficient light bulb halfway through its useful life, meaning there are 

additional cost savings realized. As noted by Staff, the O&M and replacement costs are often 

reduced, but in some circumstances can be increased by the installation of energy efficiency 

measures. 

 

Recommendation: Gabel Associates recommends avoided O&M and replacement costs be 

calculated based upon the specific characteristics of each individual measure proposed to be 

installed in an energy efficiency program. For measures that reduce O&M or replacement costs, 

this will represent an additional benefit; for measures that increase O&M or replacement costs, 

this will represent a cost (or reduced benefit to the portfolio). 

 

 

 

 

 
12 For studies reviewed, please see Baatz et al. Estimating the Value of Energy Efficiency to Reduce Wholesale 

Energy Price Volatility. American Council for an Energy-Efficient Economy; aceee.org/research-report/u1803. 

Stanton et al. Net Metering in Mississippi. Synapse Energy Economics. Appendix A. synapse-

energy.com/sites/default/files/Net%20Metering%20in%20Mississippi.pdf; Hornby et al. Avoided Energy Supply 

Costs in New England: 2013 Report. Synapse Energy Economics. pp 5-22. 

publicservice.vermont.gov/sites/dps/files/documents/Energy_Efficiency/AESC%20Report%20-

%20With%20Appendices%20Attached.pdf;  2013 Integrated Resource Plan. Rocky Mountain Power. 

pacificorp.com/content/dam/pacificorp/doc/Energy_Sources/Integrated_Resource_Plan/2013IRP/PacifiCorp-

2013IRP_Vol1-Main_4-30-13.pdf and 

pacificorp.com/content/dam/pacificorp/doc/Energy_Sources/Integrated_Resource_Plan/2013IRP/PacifiCorp-

2013IRP_Vol2-Appendices_4-30-13.pdf;  Bolinger et al. Quantifying the Value that Energy Efficiency and 

Renewable Energy Provide As a Hedge Against Volatile Natural Gas Prices. Lawrence Berkley National Labs. 

aceee.org/files/proceedings/2002/data/papers/SS02_Panel5_Paper02.pdf; Is Fixed Price Energy a Good Deal? 

Walden Labs. waldenlabs.com/is-fixed-price-energy-a-good-deal; EEU Avoided Costs for the 2016-2017 Time 

Period. P. 17 – number 6. puc.vermont.gov/sites/psbnew/files/doc_library/order-re-eeu-avoided-cost-2016-2017.pdf.  
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o. Economic Multiplier Benefits  

  

Staff Proposal: Staff did not propose a specific approach to determine this benefit and asked 

stakeholders to provide input.  

 

Discussion: Energy efficiency programs create significant economic benefits. These benefits are 

realized through the direct investment in programs, which inject dollars in various segments of the 

state economy as well as economic activity driven by the increased discretionary income caused 

by bill savings from energy reductions obtained from the installation of energy efficiency 

measures.  

 

Recommendation: Gabel Associates recommends the use of an input/output model such as 

IMPLAN (and other models that are available) to derive the economic benefits of the program 

based on a state or regional approach. The analysis should be holistic and consider the direct 

program spending, participant bill savings, and increased participant bills (due to program cost 

recovery). This is the same methodology as required under the Offshore Wind Economic 

Development Act (“OWEDA”) for offshore wind projects submitting for ORECs.13 

 

p. Avoided Emissions Damages  

  

Staff Proposal: Staff proposed a specific methodology to determine the value of avoided air 

emissions damages under the heading of public health. The approach, which correctly uses avoided 

emissions damages to value environmental benefits of energy efficiency programs, relies on an 

EPA report on public health and benefits of electric energy efficiency, which relies on publicly 

available analytical tools developed over several years at EPA. The Staff recommended approach 

would assign a public health benefit value per unit of energy saved (kWh) for avoided NOX, SO2, 

and PM2.5 emissions, based on the economic value of future damages discounted at 3%, but no 

health benefit for energy efficiency driven by deductions from natural gas usage. According to 

Staff’s recommended approach, the values should not be used beyond 2022. Staff did not propose 

a method or value for other air emissions but requested comment on how to calculate these values.  

 

Discussion: Emissions damages occur as a result of environmental and atmospheric impacts from 

toxic and climate changing emissions released from the use of fossil fuels, from both electric 

generation resources and the direct combustion of natural gas. Avoidance of emissions is 

accomplished through the proliferation of cleaner electric generating technologies, and also 

through a reduction in the gross amount of fossil fuels consumed for energy purposes. For electric 

equipment, reduced electric consumption cause fossil-fueled generators to run less often, therefore 

emitting less emissions into the atmosphere. For natural gas equipment, energy efficiency reduces 

and eliminates fuel consumption avoids emissions within customer’s homes and workplaces. The 

primary emissions that are often evaluated for energy efficiency programs are carbon dioxide 

(“CO2”), sulfur dioxide (“SO2”), nitrous oxide (“NOx”), and particulate matter with a diameter of 

2.5 micrometers and smaller (“PM2.5”). Studies also sometimes review the impact of mercury 

(“Hg”), ozone (“O3”), methane (“HG4”), and other volatile organic compounds (“VOC”s). 

 

 
13 N.J.A.C. 14: § 14:8-6.5 Application requirements. nj.gov/bpu/pdf/boardorders/2018/20180917/9-17-18-8G.pdf  
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The EPA report suggested in the Staff Proposal provides only electric avoided emissions values 

based upon the use of two tools developed by EPA, the AVoided Emissions and geneRation Tool 

(“AVERT”) and the Co-Benefits Risk Assessment (“COBRA”) Health Impacts Screening and 

Mapping Tool, but ignores natural gas. These tools group the country into specific regions and 

provide estimates on avoided emissions and damages for each ton of emissions. The values 

underlying these models are largely sourced from publicly available, peer reviewed studies and 

databases. While the EPA report suggested in the Staff Proposal is based upon specific underlying 

assumptions and criteria, the publicly available peer reviewed studies and databases offer a source 

for more current and more specific analysis of avoided emissions. It is also incomplete since it 

does not address the value of reducing natural gas emissions directly. 

 

Recommendation: Gabel Associates agrees with Staff that environmental benefits of energy 

efficiency programs should be determined based upon avoided emissions damages. We 

recommend building off the Staff Proposed method of avoided emissions damages by utilizing the 

peer reviewed studies which underpin the EPA report contained in the Staff Proposal, but to 

determine benefits for both electricity and natural gas energy efficiency savings. There are two 

components to determine avoided emissions damages: (1) the social damages associated with each 

ton of emissions released; as well as (2) the quantity of tons of each emission that would be avoided 

through the implementation of energy efficiency. 

 

Social damages per ton of emissions should be calculated based upon the following peer reviewed 

studies which were also used by the Board as the basis for valuing emissions damages in the State’s 

Solicitation for Offshore Wind in 2018. 

 

• CO2 – 3% discount rate Annual SCCO2 from the August 2016 Technical Support 

Document: Technical Update of the Social Cost of Carbon for Regulatory Impact Analysis 

Under Executive Order 12866 Interagency Working Group on Social Cost of Greenhouse 

Gases, United States Government.14 This should be used for both avoided electric and 

avoided natural gas emissions. This discount rate value is consistent with Staff’s 

recommendation related to the EPA study. For 2020, when adjusted to a nominal basis, this 

equates to a CO2 damages estimate of $47.4 per ton of CO2 emitted. 

• SO2, NOx, PM2.5 – Average of Krewski (high) and Lepeule (low) case from the February 

2018 Technical Support Document Estimating the Benefit per Ton of Reducing PM2.5 

Precursors from 17 Sectors by the U.S. Environmental Protection Agency Office of Air 

and Radiation Office of Air Quality Planning and Standards.15 For electric, use the 

electricity generating units sector; for natural gas, use the area sources sector. For electric 

in 2020, when adjusted to a nominal basis, this equates to a SO2 damage estimate of 

$75,796 per ton emitted and a NOx damage estimate of $11,095 per ton emitted. For natural 

 
14 Interagency Working Group on Social Cost of Greenhouse Gases, United States Government. 2016 Technical 

Support Document: Technical Update of the Social Cost of Carbon for Regulatory Impact Analysis Under 

Executive Order 12866. August 2016. epa.gov/sites/production/files/2016-

12/documents/sc_co2_tsd_august_2016.pdf.  

15 United States Environmental Protection Agency. 2018. Technical Support Document: Estimating the Benefit per 

Ton of Reducing PM2.5 Precursors from 17 Sectors. epa.gov/sites/production/files/2018-

02/documents/sourceapportionmentbpttsd_2018.pdf.  
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gas, when adjusted to a nominal basis, this equates to a NOx damage estimate of $15,921 

per ton emitted. 

Tons of emissions avoided should be calculated for electric based upon the non-baseload tons per 

MWh estimate from the most recent eGrid data release (currently eGRID2018 released in March 

2020).16 These should be de-escalated over time based upon emissions rates from the most recent 

EIA Annual Energy Outlook (currently 2020) for the PJM/East region.17 For 2020, this equates to 

an estimate of 0.6033 tons of CO2 emitted per MWh, 0.0004 tons of SO2 emitted per MWh, and 

0.0003 tons of NOx emitted per MWh. These values are forecast to decline over time. Tons of 

emissions avoided from natural gas should be calculated based upon emissions rates from the NJ 

Protocols, which currently list 11.7 pounds of CO2 per therm saved and 0.0092 pounds of NOx per 

therm saved.18 A schedule based upon the methodology described above to calculate avoided 

emissions damages is provided in Appendix B for both electric and gas avoided emissions damages 

through 2050 (which directly address the issue highlighted by Staff that the EPA Report only 

provides values through 2022). 

 

These sources should be utilized because they are the work of over a dozen federal agencies and 

workgroups, have been peer reviewed, and draw from the same sources as the EPA report 

recommended in the Staff Proposal. Adjusting emission rates over time also accounts for the fact 

that New Jersey’s (along with other regional states’) efforts to increase renewable penetration have 

a tangible effect on the electric grid, the environment, and society. In addition, all the studies and 

sources cited above are publicly available and can be reviewed and scrutinized by all parties. 

 

Because of the timing constraints associated with this process, we have only quantified avoided 

damages associated with CO2, SO2 and NOx. While these emissions represent the majority of 

damages, the Board should recognize that there are additional avoided emissions which reduce 

damages to New Jersey and should undertake an investigation during the triennial review process 

to incorporate additional emissions, such as PM2.5, HG, O3, HG4, VOCs, and other emissions. 

 

q. Non-Energy Benefits  

  

Staff Proposal: The staff proposal included a discussion of potential non-energy benefits for low 

income health and safety, water and sewer, and other non-energy indirect benefits. Staff proposed 

 
16 United States Environmental Protection Agency. Emissions and Generation Resource Integrated Database 

(eGRID). Released 1/28/2020, Revised 3/9/2020. epa.gov/energy/emissions-generation-resource-integrated-

database-egrid 

17 United States Energy Information Administration. Annual Energy Outlook 2020. Table 54. Electric Power 

Projections By Electricity Market Module Region (Reference Case, PJM/East Region).  

eia.gov/outlooks/aeo/data/browser/#/?id=62-AEO2020&region=5-

10&cases=ref2020&start=2018&end=2050&f=A&linechart=ref2020-d112119a.108-62-AEO2020.5-10~ref2020-

d112119a.156-62-AEO2020.5-10~ref2020-d112119a.157-62-AEO2020.5-10~ref2020-d112119a.158-62-

AEO2020.5-10~&map=&ctype=linechart&sourcekey=0.   

18New Jersey Board of Public Utilities. Protocols to Measure Resource Savings FY 2020. Page 13. 

njcleanenergy.com/files/file/NJCEP%20Protocols%20to%20Measure%20Resource%20Savings%20FY20_FINAL.p

df.  
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specific values for the low-income health and safety impacts per weatherized unit but offered no 

specific proposals for other non-energy benefits.  

 

Discussion: There are numerous and wide-ranging non-energy benefits to energy efficiency 

programs. These benefits have been subject to decades of study and analysis which have found 

that energy efficiency provides real non-energy value to customers, much of which is supportive 

of the BPU’s and Governor’s commitment to environmental justice. However, many non-energy 

benefits are challenging to estimate. Because of the difficulty associated with estimating non-

energy benefits, many states include a multiplier or “adder” which captures the benefits through a 

simple multiplier of total benefits. This value ranges widely, depending on the State. A non-

exhaustive list of non-energy benefits which should be considered include: low-income customer 

benefits, small business customer benefits, lifetime water savings, comfort, noise reduction, 

aesthetics, health and safety, easy of selling/leasing property, increased real estate values, 

improved occupant productivity, reduced work absences due to reduced illness, ability to stay in 

home/avoid moves, avoided arrearages, and other macroeconomic benefits. 

 

Recommendation: Gabel Associates recommends the use of a 10% non-energy benefit adder for 

the first three-year cycle. This is on the low range of total utility non-energy indirect benefits 

outlined in recent studies, which is estimated between 7.4% and 49.5%.19,20 This adder would 

reflect the fact that these benefits are real and provide value to customers. We further recommend 

that the Board undertake a wide-ranging non-energy benefit study during the triennial process to 

determine a specific approach for future program cycles. This could result in a more refined adder 

(potentially varying for specific programs or sectors) or very specific numerical benefits based on 

rigorous study and analysis.  

 

 

2. Costs 

 

The following section outlines the costs Gabel Associates is recommending for inclusion in the 

societal cost test or New Jersey Cost Test. The list of costs is similar to those outlined in the Staff 

Proposal, but Gabel Associates suggests some revisions to the methods and approaches to 

calculating the costs. The development of these costs relies on best practices guided by the 

principles outlined above. This set of comments is specific to the societal cost test or New Jersey 

Cost Test, but Gabel Associates recommends using the methods to estimate the costs below in any 

relevant cost test. 

 

a. Efficiency Measure Incremental Costs 

  

Staff Proposal: As stated in the Staff Proposal, efficiency measure incremental costs are the total 

costs associated with the efficiency measure implemented (i.e., material and labor) less the costs 

 
19 Skumatz, L. 2016. Non_Energy Benefits – Winning at Cost Effectiveness Dominos: State Progress and TRMs. 

American Council for an Energy-Efficient Economy 2016 Summer Study on Buildings Proceedings. 

aceee.org/files/proceedings/2016/data/papers/6_1147.pdf.    

20 Baatz, B.. 2015. Everyone Benefits: Practices and Recommendations for Utility System Benefits of Energy 

Efficiency. American Council for an Energy-Efficient Economy. 

aceee.org/sites/default/files/publications/researchreports/u1505.pdf.   
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of the baseline measure. For a failed equipment replacement, renovation, or new construction 

project, the incremental costs equal the high efficiency measure costs less the cost of what the 

customer would have otherwise implemented. Other measure-related costs such as impacts on 

equipment O&M and deferral of capital expenditures over the life of the measure should be 

quantified and treated as positive or negative costs in the New Jersey Cost Test. Incremental costs, 

O&M, and deferred capital expenditures should be tracked and reported by the program 

administrators. Where feasible, such cost assumptions should be documented in the Technical 

Resource Manual (“TRM”) to provide consistency of approach among all program administrators 

 

Discussion: Incremental measure costs are the marginal difference between installing energy 

efficient measures and baseline measures. Most states, whether using the total resource cost test, 

the societal cost test, or another cost test, use incremental costs as the basis of cost-benefit analysis. 

 

Recommendation: Gabel Associates supports common practice approaches to determine 

incremental costs, which are consistent with Board Staff’s proposal. 

 

b. Program Administration Costs 

  

Staff Proposal: The Staff proposal defines non-measure specific program costs as costs 

attributable to specific programs but not individual measures. Such costs may include, but are not 

limited to, overhead, marketing, and data tracking costs. 

 

Discussion: There are several categories of costs that go beyond simple measure incentives. These 

costs include internal overhead, staff labor, external vendors, marketing, data tracking (including 

software), job training, and program evaluation. The costs included in this category only include 

those costs that can be directly allocated or assigned to a specific program.  

 

Recommendation: Gabel Associates recommends allowing utilities and program administrators 

latitude to determine what costs meet this definition. All costs included in the Staff Proposal are 

reasonable non-measure specific program costs. 

 

 

3. Other Cost Benefit Factors  

 

There are several other critical variables or inputs in cost-effectiveness testing. These include 

assumptions for electric or natural gas losses and discount rates. We expand on each of these issues 

below.   

 

a. Discount Rate 

  

Staff Proposal: Staff provided discussion on this issue, but did not propose a specific discount 

rate for the New Jersey Cost Test. 

 

Discussion: Discount rates allow regulators and decision makers to value cashflows with differing 

temporal characteristics under a common basis. By discounting future cashflows, spending or 

savings in future years is converted into a common dollar basis for comparison. Typically, 

https://www.gabelassociates.com/
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businesses will use a discount rate equal to their cost of capital to capture how the value of money 

changes over time. Essentially, these businesses are determining whether a certain investment will 

cost more or less than other opportunities to invest capital. An investment with a lost opportunity 

cost represents an expenditure that could have better been invested elsewhere. 

 

When determining the proper discount rate for energy efficiency programs, it is important to 

consider both the values being discounted and the perspective of the parties enjoying the benefits 

and incurring the costs. Many of the benefits and costs described above will accrue to all New 

Jersey, not just those participating in energy efficiency programs. For example, DRIPE benefits, 

avoided environmental damages, and a portion of the economic benefits are realized by all 

customers. In addition, many of these benefits occur over time periods much longer than a normal 

investment horizon, often twenty to thirty years or longer in duration. 

 

Because of the wide universe of benefits, the larger population which receives benefits and helps 

fund these programs, and the intergenerational natural of the programs, it is vital that the discount 

rate represent all of society, rather than just the utilities administering the energy efficiency 

programs. 

 

Recommendation: For reasons outlined above, Gabel Associates recommends using a discount 

rate of 3% for the New Jersey Cost Test, consistent with the lower end of the Office of 

Management and Budget’s (“OMB”s) guidance in Circular A-4 which states that “when regulation 

primarily and directly affects private consumption (e.g., through higher consumer prices for goods 

and services), a lower discount rate is appropriate.” A 3% discount rate is also consistent with best 

practices of cost benefit-analysis, the discount rate recommended in the Staff Proposal for public 

health benefits, and the perspective of the New Jersey Cost Test.   

 

b. Electric Losses 

  

Staff Proposal: According to the Staff proposal, Staff requests comment on whether to use a 

4.97% line loss adjustment to convert wholesale sales to retail sales, which the BPU is using to 

assess the state’s retail electricity sales relative to the goal of achieving 5.1% of retail electricity 

sales from solar electric generation facilities. Staff also requests comment on whether average line 

losses should be converted to marginal line losses, and, if so, if an inflation factor should be 

applied.  

 

Discussion: Electric line losses account for the fact that electric resistance along the transmission 

and distribution system cause losses due to heat and other factors. Typically, the higher the voltage, 

the lower the losses; therefore, customers who receive higher voltage service usually experience 

fewer electric losses in the delivery of their electric service. In addition, losses differ based upon 

constraints on the electric system, ambient temperature, and other factors. Therefore, avoided 

electricity consumption during different periods results in the avoidance of losses at differing rates. 

 

Recommendation: Gabel Associates recommends that electric losses be calculated for all benefits 

listed above based upon the approved average line loss factor in each electric utility’s tariff, as 

approved by the Board, and grossed up for marginal losses using a factor of 1.5. This 

recommendation is consistent with the Rutgers Center for Green Buildings Energy Efficiency Cost-

https://www.gabelassociates.com/
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Benefit Analysis Avoided Cost Assumptions Technical Memo: May 2019 Update, which is the basis 

for the TRC cost benefit analysis. In addition, during the triennial review process the Board should 

study marginal line losses to determine a New Jersey specific gross-up factor. 

 

c. Natural Gas Losses 

  

Staff Proposal: Staff did not propose a specific recommendation for natural gas loss factors.  

 

Discussion: Natural gas losses occur due to leaks in natural gas infrastructure and other factors. 

Similar to electricity, reducing the throughput of the system should have a resulting reduction in 

lost natural gas. 

 

Recommendation: Natural gas losses should be calculated for all benefits listed above based upon 

the losses factor in each natural gas utility’s tariff, as approved by the Board. If not available in 

the tariff, the losses factor should be based upon the unaccounted for and lost gas submitted in 

each natural gas utility’s recent FERC Form 2 filing. 

 

Conclusion 

 

Gabel Associates appreciates the opportunity to provide these comments in response to the Staff 

Proposal to the BPU. We are happy to provide any supplementary information or answer any 

questions you may have regarding our comments. We look forward to continuing the open 

stakeholder process. 

 

 

Sincerely, 

 

     
Isaac Gabel-Frank     Brendon J. Baatz 

Vice President      Vice President  

Gabel Associates Inc.      Gabel Associates Inc. 

  

https://www.gabelassociates.com/
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Appendix A: Summary of Recommendations Relative to Staff Proposal 
 

Benefit Status Relative to Proposal Page Ref 

Direct Energy Benefits 

Avoided cost of energy using 

PJM Energy Rate  

Agree with inclusion but believe it should be 

forward looking and offer two proposed forecast 

methods. 

5 

Avoided cost of energy using 

PJM capacity Rate 

Agree with inclusion but believe it should be 

forward looking and suggests an alternative 

forecast method. 

6 

Avoided cost of transmission 

using PJM Transmission Rate 

Recommend not including avoided existing 

transmission costs as a benefit for energy 

efficiency programs. See alternative below. 

7 

Avoided Wholesale Electric 

Transmission and 

Distribution Capacity Costs - 

New 

Propose as alternative to above as a better 

estimate of future avoided cost and value based on 

Rutgers avoided cost memo 

8 

Avoided Wholesale Electric 

Ancillary Costs - New 

Propose this missing benefit and include a 

recommended forecast method. 
8 

Avoided Natural Gas 

Consumption  

Agree with inclusion but believe it should be 

forward looking and include transportation costs.  

A proposed forecast method is provided. 

8 

Avoided Wholesale Natural 

Gas Transmission Capacity 

Cost - New 

Staff requested comments on how to include this 

benefit.  Proposed forecast method is provided. 
9 

Avoided Delivered Fuel 

Costs 
Agree with this recommendation  10 

Avoided Renewable Portfolio 

Standard Compliance Costs - 

New 

Propose this missing benefit and included 

recommended forecast method. 
10 

Indirect Energy Benefits 

Demand Reduced Price 

Impact Effects (DRIPE)  

Staff requested comments on how to include this 

benefit. Proposes two alternative forecast 

methods. 

11 

Electric Capacity Demand 

Reduction Induced Price 

Effects 

Staff requested comments on how to include this 

benefit.  Proposed forecast method is provided. 
11 

Natural Gas Demand 

Reduction Induced Price 

Effects - New 

Proposed this missing benefit and included 

recommended forecast method. 
12 

Avoided Wholesale Volatility 

Costs - New 

Proposed this missing benefit and included 

recommended forecast method. 
12 

Other Non-Energy Impacts 

Economic Development  
Staff requested recommendations.  Provided 

methodology used in prior proceedings. 
14 

https://www.gabelassociates.com/
https://www.gabelassociates.com/
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Avoided O&M and 

Replacement Costs 

Clarified this benefit to include both increased 

and decreased O&M and Replacement Costs 
13 

Non-Energy Resource Savings 

Public Health 

Removed Avoided Emissions Damages from 

Public Health. Recommend Avoided Emissions 

Damages be calculated separately. Balance of 

Public Health impacts should be captured in a 

Non-Energy Benefit Adder for this interim test 

given the challenges in measuring this in the short 

term 

16 

Avoided Emissions Damages 

Propose an alternative methodology for CO2, SO2, 

& NOx consistent with sources used in prior 

proceedings 

14 

Other Low-Income 

Household Health and Safety 

Impacts 

Agree the benefit is important to value but 

propose a Non-Energy Benefit Adder for this 

interim test given the challenges in measuring this 

in the short term 

16 

 

Water and Sewer Benefits 
 

Costs Status Page Ref 

Measure-Related Costs 

Efficiency Measure 

Incremental Costs  
Agree with this recommendation  17 

Impacts on O&M 

Agree with this recommendation but should be 

captured in Avoided O&M and Replacement 

Costs discussed above 

13 

Non-Measure Program Costs 

Overhead Costs Agree with this recommendation 18 

Marketing Costs Agree with this recommendation 18 

Non-Measure Non-Program Specific Costs 

Data Tracking Costs 

Recommendation provided 18 
Administrative and Planning 

Costs 

EM&V Costs  
 

Other  Status Page Ref 

Discount Rate     Recommendation provided 18 

Electric Losses   Recommendation provided 19 

Natural Gas Losses   Recommendation provided 20 
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Appendix B: Emission Damages Schedules 
 

Electric Emissions Damages 

$/kWh 

 Gas Emissions Damages 

$/Therm 

Year CO₂ SO₂ NOx  Year CO₂ NOx 

2019 0.0277 0.0293 0.0037  2019 0.2643 0.0707 

2020 0.0286 0.0302 0.0037  2020 0.2772 0.0733 

2021 0.0289 0.0312 0.0039  2021 0.2841 0.0765 

2022 0.0299 0.0323 0.0040  2022 0.2981 0.0798 

2023 0.0308 0.0333 0.0041  2023 0.3125 0.0832 

2024 0.0318 0.0343 0.0042  2024 0.3269 0.0866 

2025 0.0327 0.0354 0.0044  2025 0.3417 0.0901 

2026 0.0337 0.0367 0.0045  2026 0.3573 0.0942 

2027 0.0348 0.0382 0.0046  2027 0.3736 0.0984 

2028 0.0358 0.0396 0.0048  2028 0.3906 0.1028 

2029 0.0361 0.0411 0.0049  2029 0.3999 0.1073 

2030 0.0372 0.0426 0.0051  2030 0.4176 0.1119 

2031 0.0382 0.0442 0.0052  2031 0.4356 0.1166 

2032 0.0393 0.0457 0.0054  2032 0.4540 0.1215 

2033 0.0403 0.0474 0.0055  2033 0.4729 0.1266 

2034 0.0413 0.0490 0.0057  2034 0.4923 0.1318 

2035 0.0424 0.0508 0.0058  2035 0.5124 0.1373 

2036 0.0435 0.0526 0.0060  2036 0.5332 0.1430 

2037 0.0446 0.0544 0.0062  2037 0.5547 0.1490 

2038 0.0457 0.0564 0.0064  2038 0.5771 0.1552 

2039 0.0468 0.0584 0.0065  2039 0.6002 0.1618 

2040 0.0480 0.0605 0.0067  2040 0.6240 0.1686 

2041 0.0492 0.0627 0.0069  2041 0.6488 0.1756 

2042 0.0496 0.0649 0.0071  2042 0.6637 0.1830 

2043 0.0508 0.0673 0.0073  2043 0.6901 0.1907 

2044 0.0520 0.0697 0.0076  2044 0.7175 0.1987 

2045 0.0533 0.0722 0.0078  2045 0.7462 0.2071 

2046 0.0546 0.0748 0.0080  2046 0.7758 0.2158 

2047 0.0560 0.0775 0.0082  2047 0.8068 0.2249 

2048 0.0574 0.0803 0.0085  2048 0.8392 0.2343 

2049 0.0588 0.0831 0.0087  2049 0.8729 0.2442 

2050 0.0603 0.0861 0.0090  2050 0.9075 0.2544 

 

*Calculated based upon the methodology described in Section 1.p Avoided Emissions Damages 

on page 14. 

https://www.gabelassociates.com/
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Google LLC 
1600 Amphitheatre Parkway 
Mountain View, CA 94043 
 
650 253-0000 main 
Google.com 

 
August 5, 2020 
 
Via Electronic Mail Only 
Aida Camacho-Welch, Secretary 
New Jersey Board of Public Utilities 
44 South Clinton Avenue, 9th Floor 
Post Office Box 350 
Trenton, New Jersey 08625-0350 
EnergyEfficiency@bpu.nj.gov 
 
Re: New Jersey Cost Test 
 
Dear Secretary Camacho-Welch: 
 
Thank you for the opportunity to provide comments on New Jersey’s Energy Efficiency Cost                           
Test Proposal.  
 
Google is actively involved in New Jersey’s energy sector where we have worked with our                             
electric and gas utility partners to deliver energy efficiency, demand response, and customer                         
engagement solutions across New Jersey, primarily through our Google Nest smart                     
thermostats.  
 
We commend the BPU’s work to implement and achieve the ambitious goals of the Clean                             
Energy Act of 2018 and look forward to continuing to work with the BPU and the state’s                                 
utilities to deliver increased energy savings to New Jersey consumers through the next                         
generation of EE and PDR programs.  
 
We support the BPU’s desire to incorporate aspects of the National Standard Practice Manual                           
for Assessing Cost-Effectiveness of Energy Efficiency Resources and to include all exogenous                       
direct and indirect benefits from utility EE and PDR measures in cost effectiveness                         
calculations, but also understand that given time constraints it makes sense to focus on a                             
more expedient statewide New Jersey Cost Test (NJCT) that utilizes a modified Total                         
Resource Cost Test (TRC) as a foundation.  
 
We are also supportive of using cost effectiveness at the portfolio level, so as to allow for                                 
measures which may not be cost effective by themselves, but which may provide other  
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benefits or increased savings when combined with other measures. Likewise, exempting low                       
income EE and PDR programs from satisfying portfolio cost effectiveness parameters is smart                         
public policy and allows New Jersey to achieve myriad goals through EE and PDR measures.  
 
Recommendations for the NJCT 
 
Google would like to offer three specific recommendations to the BPU:  
 
1) while we applaud the BPU for proposing a NJCT which includes non-energy impacts                           
(including public health, safety, water, sewer and economic benefits), we also encourage the                         
BPU to also consider adding quantifiable environmental benefits, including a potential price on                         
carbon;  
 
2) incremental costs should include actual equipment costs to the program/implementer and                       
should be updated regularly given relevant market conditions; and 
 
3) since there is mounting evidence supporting the immediate need for climate change                         
abatement strategies, including utility-deployed energy efficiency measures, the BPU should                   
consider using a negative discount rate (otherwise the smaller the better).  
 
In conclusion, we are supportive of the BPU’s goals to “ensure investment in cost-effective                           
energy efficiency measures” while also ensuring “universal access to energy efficiency                     
measures” and serving “the needs of low-income communities” and believe that with the                         
three recommendations mentioned above, the NJCT proposal will be effective in supporting                       
the achievement of those goals.  
 
Respectfully submitted, 
 
Aaron Berndt 
Head of Energy Industry Partnerships, Google Nest 
aaronberndt@google.com 
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New Jersey Board of Public Utilities 
44 South Clinton Avenue 
Trenton, New Jersey 08625-0350  
Submitted via email: EnergyEfficiency@bpu.nj.gov  
Re: Comments on New Jersey Cost Test Proposal  
 
Health Care Without Harm is pleased to submit these comments on the New Jersey Cost Test 
Proposal to the Board of Public Utilities. Health Care Without Harm supports New Jersey’s health 
care systems in reducing their carbon footprints, building climate-smart and resilient hospitals, and 
mobilizing health care's ethical and economic influence to advance the transition to a low-carbon 
future. 
 
Protecting the Well-Being of New Jersey’s Residents 
The World Health Organization has declared climate change and air pollution to be “the greatest threat 
to global health in the 21st century”.1 More than 110 US medical and health organizations, including the 
American College of Emergency Physicians, American Medical Association, American College of 
Physicians, American Academy of Pediatrics, and American Academy of Family Physicians, have 
declared climate change to be “a true public health emergency”.2 The diagram below (and associated report) 
from the Center for Disease Control and Prevention (CDC) vividly illustrates why medical and health 
professionals are so worried.3 

 
Figure 1: CDC Summary of the Impacts of Climate Change on Human Health 

 

                                                
1 See www.who.int/globalchange/global-campaign/cop21/en/ 
2 See climatehealthaction.org/cta/climate-health-equity-policy/ 
3 See www.cdc.gov/climateandhealth/effects/default.htm 
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Comments on the Proposal: 
We note and appreciate the intent of including public health benefits within the set of Non-Energy 
Impacts (NEIs) considered within the proposal. Our comments are focused on this aspect of the 
NJCT design: 
 

1. Tables 3 and 4 document the Public Health Benefits per kWh values per a methodology 
developed by the EPA.4  We note that the EPA analysis is focused solely on a subset of the 
air pollutants associated with the generation of electricity. Among other limitations of the 
approach, the EPA report states that, “Although emissions of CO2 and climate change may be linked 
with some public health impacts, such as increased heat stress or incidence of vector-borne diseases, COBRA 
does not estimate those particular health impacts. The health impacts due to EE/RE projects, programs, 
and policies and corresponding BPK values may therefore be underestimated.” 

 
Based on the NJCT proposal text, the Staff clearly recognizes that the EPA approach 
underestimates the public health benefits. We would like to emphasize the degree to which 
that statement is true. As compared to the full suite of impacts shown in Figure 1, it is 
evident that the EPA approach only addresses one relatively small aspect of many potentially 
significant linkages between energy efficiency programs, climate change and human health. 
Recent work on the co-benefits of weatherization and on the impact of climate change on 
premature births are just two examples of the additional economic analyses that need to be 
incorporated as the public health NEIs underlying the NJCT evolve.56 It is reasonable to 
presume that, as the public health NEIs expand, the economic effects associated with public 
health benefits will become the dominant economic factor in the NJCT. As such, work on 
enhancing the public health NEIs should be undertaken immediately. 

 
2. We recommend that the BPU establish a working group with the Department of Health whose 

charter is to examine the challenge noted above. Without a push from state government to 
expand the modeling beyond looking only at air pollution, there is little reason to expect that 
a methodical evolution of the public health modeling will be undertaken with the speed 
needed. As noted in the proposal, “Including appropriate NEIs ensures that benefit-cost screening 
adequately captures the full range of impacts that these programs have on participants and society.” To 
accomplish that goal, a dedicated cross-agency effort that interacts with the EM&V Working 
Group should be established as soon as possible.   

 
Thank you for the opportunity to provide these comments. We believe our recommendations are 
consistent with the aggressive climate change and clean energy goals put forward by Governor Murphy 
and the Legislature, and are essential to protecting the health and well-being of New Jersey’s residents. 
 
Sincerely,  
Dan Quinlan 
Senior Consultant (dquinlan@hcwh.org) 
                                                
4 US EPA, Public Health Benefits per kWh of Energy Efficiency and Renewable Energy in the United States: A Technical Report (July 
2019), https://www.epa.gov/sites/production/files/2019-07/documents/bpk-report-final- 508.pdf  
5 https://www.healthvermont.gov/sites/default/files/documents/pdf/ENV_CH_WxHealthReport.pdf 
6 https://jamanetwork.com/journals/jamanetworkopen/fullarticle/2767260 
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Aida Camacho-Welch, Secretary 
New Jersey Board of Public Utilities 
44 South Clinton Avenue, 9th Floor 
Trenton, New Jersey 08625 
EnergyEfficiency@bpu.nj.gov 
 
 Re: JCP&L Comments on New Jersey Cost Test Proposal 
 
Dear Secretary Camacho-Welch: 
 

Jersey Central Power & Light Company (“JCP&L” or the “Company”) appreciates this 
opportunity to provide its comments on the New Jersey Cost Test (“NJCT”) Proposal, issued July 
24, 2020 (the “Proposal”).  In addition to these limited comments, the Company generally supports 
the comments filed by Gabel Associates.  In the instant comments, JCP&L identifies a few areas 
within the Proposal that warrant clarification and further discussion in addition to what is provided 
in the comments filed by Gabel Associates.    

 
JCP&L appreciates the recognition by staff that the proposed NJCT, which applies to the 

initial three-year term of the energy efficiency (“EE”) and peak demand reduction (“PDR”) 
programs, will evolve over time and be reviewed and refined through the Evaluation Measurement 
& Verification (“EM&V”) Working Group going forward for future program cycles. Staff has 
appropriately relied on current or industry practices, values and sources and has worked to not 
overcomplicate the proposed test.  In order to support the clean energy transition, avoiding 
unnecessarily complicating the NJCT for this initial three-year term will be beneficial to all parties 
as there is likely not sufficient time to analyze and redesign the NJCT prior to plan filing deadlines.  
JCP&L also recommends that careful consideration be given to the level of rigor involved in 
developing values or methodologies for the NJCT.  The purpose of the state’s EE and PDR 
programs will be no better served by an overly complicated NJCT when industry values or sources 
could account for discrete inputs and yield similar levels of accuracy and outcomes.   
 
Avoided Wholesale Electric Energy Costs 
 

JCP&L supports the use of the current energy market forward trading prices for PJM-
Western Hub, with appropriate basis adjustments (e.g., congestion) made for each applicable 
energy zone and the electricity pricing projections from the most recent U.S. Energy Information 
Administration (EIA), Annual Electric Outlook (AEO), as the basis for calculating avoided 
wholesale electric energy costs, .  While the known forward prices reflect how the market views 
electricity pricing in the short term, the EIA provides expert independent third-party projections 
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of electricity pricing over the long-term.  Given that current energy market forwards do not reflect 
the entire market and reflects a decreasing portion of the market over time, the Company 
recommends that the market forward prices be blended with the projections from the AEO for the 
initial three-year period (i.e. 66% forwards and 33% AEO in year 1, 33% forwards and 66% AEO 
in year 2 then 0% forwards and 100% AEO in year 3).  Thereafter, the electricity pricing 
projections from the most recent AEO are used.  This approach relies on publicly available and 
fully transparent sources, including known grounded forward pricing and expert third-party 
analysis, as opposed to other much more complicated and non-public or transparent methods, as 
adding in complexity in the analysis or methodology does not necessarily yield more accurate 
results. 

 
Avoided Wholesale Electric Capacity Cost 
 
 To avoid unnecessarily complicating the NJCT, JCPL also supports the use of the rolling 
3-year average PJM Reliability Pricing Model (“RPM”) Base Residual Auction (“BRA”) clearing 
prices, with a fixed escalation rate.  In addition, the Company notes that the BRA clearing prices 
are in nominal dollars and, as such, further recommends that the auction results also be adjusted 
for inflation prior to averaging and escalation.    
 
Program Administration Costs 
 

The Proposal includes recommendations for non-measure program costs and correctly 
notes that there are different types of non-measure costs.  Some of those costs, including overhead, 
marketing and data tracking, can be allocated or assigned to specific programs.  Other costs, such 
as non-program specific planning and analysis, EM&V and regulatory costs, cannot be allocated 
or assigned to specific programs.  In completing the NJCT, JCP&L recommends that any non-
program costs that are not able to be reasonably allocated or assigned to a specific program should 
only be included at the portfolio level and not be arbitrarily forced into the program cost structure.  
By doing so, the NJCT will recognize that there are certain costs attributable to energy efficiency 
initiatives at an administrative or portfolio level while avoiding inappropriately impacting cost test 
results for specific programs.    

 
* * * * * 

 
JCP&L again thanks the Board for the opportunity to provide these comments.  If you have 

any questions, please do not hesitate to contact me. 
 
 Very truly yours, 

 

  
 
 Joshua R. Eckert 
 Counsel for Jersey Central Power & Light Company 
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Aida Camacho-Welch, Secretary of the Board 

Board of Public Utilities 

44 South Clinton Avenue, 3rd Floor 

Suite 314, CN 350 

Trenton, New Jersey 08625-0350 

Email:  publiccomments@njcleanenergy.com  

 

Re:  Request for Comments – New Jersey Cost Test Proposal 

  

Dear Secretary Camacho-Welch:  

 

Please accept these comments on behalf of the National Fuel Cell Research Center, in 

response to the July 24, 2020 New Jersey Board of Public Utilities Request for Comments on the 

New Jersey Cost Test Straw Proposal.  

 

Respectfully Submitted, 

 

      __/s/___Jack Brouwer____ 

       

Dr. Jack Brouwer 

Director, National Fuel Cell Research Center 

  University of California Irvine 

 Irvine, CA  92697-3550 

      Email:  jb@nfcrc.uci.edu  

      Phone:  949-824-1999 Ext. 11221   

mailto:publiccomments@njcleanenergy.com
mailto:jb@nfcrc.uci.edu
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NEW JERSEY BOARD OF PUBLIC UTILITIES 

OFFICE OF CLEAN ENERGY  

COMMENTS OF THE NATIONAL FUEL CELL RESEARCH CENTER ON THE NEW 

JERSEY COST TEST PROPOSAL 

  

 

I. Introduction and Background 

The National Fuel Cell Research Center (“NFCRC”) appreciates the opportunity to submit 

comments on the New Jersey Board of Public Utilities (“BPU”) on the Summer 2020 New 

Jersey Cost Test Straw Proposal (“Cost Test”).   

The NFCRC (1) facilitates and accelerates the development and deployment of fuel cell 

technology and systems; (2) promotes strategic alliances to address the market challenges 

associated with the installation and integration of fuel cell systems; and (3) educates and 

develops resources for the power and energy storage sectors.  The NFCRC was established in 

1998 at the University of California, Irvine, by the U.S. Department of Energy and the 

California Energy Commission in order to develop advanced sources of power generation, 

transportation, and fuels and has overseen and reviewed thousands of commercial fuel cell 

applications.  

 The NFCRC greatly appreciates the opportunity to publicly comment on the proposed 

Cost Test.  In these comments, the NFCRC respectfully recommends that the BPU ensure that 

Energy Efficiency and Peak Demand Reduction program designs have the greatest ratepayer 

and environmental impacts by appropriately valuing the reduction of air pollution in the Cost 

Test. 
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II. Comments on the Cost Test Proposal 

 The thoughtful inclusion of Non-Energy Resource Savings Public Health and Other 

Low-Income Household Health and Safety Impacts is a practical and immediate way for the 

BPU to address the very important issue of disproportionate impacts of COVID-19 on 

underserved and disadvantaged communities.  The NFCRC appreciates the BPU’s inclusion of 

the reduction of criteria air pollutants such as NOx, SOx, and particulates as an ideal way to 

address this issue at the community level. 

For years, there has been a growing body of evidence that local air pollution is more 

harmful to human health than was previously understood.  Local air pollution health effects are 

also amplified in the era of COVID-19.  Researchers from Harvard University and the University 

of Siena have each separately found (in ongoing studies) that a persistent increase in small-

particle air pollution of 1 microgram per cubic meter of small particles can raise the risk of dying 

from COVID-19 by up to 12%.1,2  And because air pollution impairs the first line of defense of 

the upper respiratory tract, it is not surprising that those who live in areas with greater air 

pollution have worse outcomes from COVID-19 viral infections.   

Use of fuel cell electrochemical conversion systems for power generation, versus 

combustion conversion, eliminates criteria air pollutants and air toxics emissions.  Fuel cells also 

reduce greenhouse gas emissions and can achieve zero-carbon emissions when fueled by biogas, 

renewable hydrogen, or other renewable fuels.  These features are squarely aligned with the 

                                                           
1 COVID 19 PM 2.5: A national study on long-term exposure to air pollution and COVID-19 mortality in the United 

States.  Available at: https://projects.iq.harvard.edu/covid-pm. 

 
2 Can atmospheric pollution be considered a co-factor in extremely high level of SARS-CoV-2 lethality in Northern 

Italy? Environmental Science, Volume 261, June 2020 114465. Available at:  

https://www.sciencedirect.com/science/article/pii/S0269749120320601. 

 

https://projects.iq.harvard.edu/covid-pm
https://www.sciencedirect.com/science/article/pii/S0269749120320601
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energy, environmental and social justice goals of the New Jersey Energy Master Plan.3  Today, 

fuel cell systems are providing clean and resilient power to medical facilities, microgrids, 

communications infrastructure, data centers, multi-unit residential complexes, campuses, and 

traffic and railroad crossing signals, in communities across the U.S.   

As New Jersey seeks options to provide resilient local power generation sources that can 

also ride through emergencies and grid outages without adding to the local air pollution burden, 

fuel cells stand out as superior options to conventional solutions like diesel generators or even 

conventional combined heat and power (“CHP”).  The NFCRC therefore requests that the BPU 

consider the following changes to the Cost Test. 

 A Kilowatt-Hour Reduction Does Not Necessarily Reduce Air Pollution 

In the Cost Test, the BPU proposes to use a measure of kilowatt-hour reduction to value 

Public Health Benefits of energy efficiency measures.   The NFCRC would like to recommend 

using an appropriate measure to directly value the reduction of criteria air pollutants and air 

toxics also achieved by energy efficiency measures.  Hence, criteria pollutant emissions rates 

from distributed energy resources and energy efficiency measures should also inform the Cost 

Test.  The Institute for Policy Integrity at New York University has developed a comprehensive 

methodology to measure and calculate the value of both greenhouse gas and criteria pollutant 

emissions reductions.4  The NFCRC recommends that the BPU adopt this methodology in order 

to calculate the damage per unit of pollutant emissions that accompanies the kilowatt-hour 

                                                           
3 2019 New Jersey Energy Master Plan, New Jersey Board of Public Utilities Pathway to 2050. Available at: 

https://nj.gov/emp/docs/pdf/2020_NJBPU_EMP.pdf. 

 
4 Schrader, J. Unel, B., Zevin, A. Valuing Pollution Reductions: How to Monetize Greenhouse Gas and Local Air 

Pollutant Reductions from Distributed Energy Resources.  New York University School of Law Institute for 

Policy Integrity, March 2018. Available at: 

https://policyintegrity.org/files/publications/Valuing_Pollution_Reductions.pdf 

https://nj.gov/emp/docs/pdf/2020_NJBPU_EMP.pdf
https://policyintegrity.org/files/publications/Valuing_Pollution_Reductions.pdf
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reduction of energy use and appropriately accounts for the value of emission reductions and 

monetizes societal impacts.   

This recommendation would also more strongly align the program with the New Jersey 

Energy Master Plan’s Goal 6.2 to “support local, clean power generation in low- and moderate-

income and environmental justice communities.”5 

 

III. Conclusion 

The NFCRC appreciates the opportunity to comment on the proposal Cost Test and to 

recommend that the BPU value all emissions reductions, as well as per kilowatt-hour reductions, 

to ensure maximum public health and environmental benefits are achieved from the programs, 

and to importantly address short-term and long-term air quality effects in communities already 

disproportionately affected by COVID-19. 

                                                           
5 2019 New Jersey Energy Master Plan, New Jersey Board of Public Utilities Pathway to 2050, at 202. Available at: 

https://nj.gov/emp/docs/pdf/2020_NJBPU_EMP.pdf. 

https://nj.gov/emp/docs/pdf/2020_NJBPU_EMP.pdf
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INTRODUCTION 

The Division of Rate Counsel (“Rate Counsel”) thanks the Board of Public Utilities 

(“Board” or “BPU”) for the opportunity to provide comments on the Staff’s Straw Proposal 

(“NJCT Straw Proposal”) for a New Jersey Cost Test (“NJCT”) for energy efficiency (“EE”) and 

peak demand reduction programs.  The Clean Energy Act (P.L.2018, c.17, N.J.S.A. 48:3-87.8 et 

al. ) (“CEA”) requires the Board to increase New Jersey ratepayers’ energy savings by 

developing a new generation of equitable energy efficiency and peak demand reduction 

programs.  The CEA specifically requires the BPU to “ensure universal access to energy 

efficiency measures” and to “serve the needs of low-income communities.”  It also requires that 

each portfolio of programs have a benefit-to-cost ratio greater than or equal to 1.0, to ensure that 

each program yields positive net benefits and is cost-effective.  N.J.S.A. 48:3-87.9. 

Thus, Staff has developed a proposal for a benefit-cost test for the first three years of EE 

and peak demand reduction investments in New Jersey.  Staff held a public stakeholder meeting 

to review this proposal and hear stakeholder comments on July 30, 2020.  Rate Counsel’s 

comments on the specifics of the proposal are outlined below. 
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BACKGROUND 

 The CEA provides that “energy efficiency programs and peak demand reduction 

programs shall have a benefit-to-cost ratio greater than or equal to 1.0 at the portfolio level, 

considering both economic and environmental factors[.]”1 The CEA further directs the Board to 

establish Quantitative Performance Indicators (“QPI”): 

[T[he board shall adopt quantitative performance indicators pursuant to the 
"Administrative Procedure Act," P.L.1968, c.410 (C.52:14B-1 et seq.) for each 
electric public utility and gas public utility, which shall establish reasonably 
achievable targets for energy usage reductions and peak demand reductions and 
take into account the public utility's energy efficiency measures and other non-
utility energy efficiency measures including measures to support the development 
and implementation of building code changes, appliance efficiency standards, the 
Clean Energy program, any State-sponsored energy efficiency or peak reduction 
programs, and public utility energy efficiency programs that exist on the date of 
enactment...In establishing quantitative performance indicators, the board shall 
use a methodology that incorporates weather, economic factors, customer growth, 
outage-adjusted efficiency factors, and any other appropriate factors to ensure that 
the public utility's incentives or penalties…are based upon performance, and take 
into account the growth in the use of electric vehicles, microgrids, and distributed 
energy resources. In establishing quantitative performance indicators, the board 
shall also consider each public utility’s customer class mix and potential for 
adoption by each of those customer classes of energy efficiency programs offered 
by the public utility or that are otherwise available.2 

Other sections of the CEA articulated specific minimum savings goals of 2% per year for 

electricity and 0.75% per year for gas3 and setting forth additional goals for utility efficiency 

programs, including “benefitting low-income customers or promoting emerging energy 

efficiency technologies.”4 

 As set forth in the Board’s June 10, 2020 Order establishing standards for the State’s EE 

and peak demand reduction programs, Staff recommended a multifaceted QPI for Program Years 
                                                             
1 N.J.S.A. 48:3-87.9 (d)(2). 
2 N.J.S.A. 48:3-87.9 (c). 
3 N.J.S.A. 48:3-87.9 (3)(a). 
4 N.J.S.A. 48:3-87.9 (d)(2). Specifically, the CEA states that a benefit-to-cost ratio of less than 
one may be appropriate for programs that address these goals. 
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4 and 5 that would include the Program Administrator Cost Test (“PACT”) (referred to in the 

June 10 Order as the Utility Cost Test (“UCT”))  score5 (30% weighting), along with Low-

Income and Small Business Lifetime Savings (15% and 10% weighting, respectively.).6  Finally, 

Staff put forward a proposal to develop a New Jersey Cost Test (“NJCT”) based on the National 

Standard Practice Manual (“NSPM”),7 which would further quantify and evaluate performance 

relative to the numerous policy goals under the CEA. 

 During the July 30 New Jersey Cost Test Public Stakeholder Meeting, it was clarified 

that the “New Jersey Cost Test” is really expected to be two tests for different program year 

periods. First, a modified Total Resource Cost Test (“TRC”) for use in the initial three-year 

utility filings due September 25th, 2020; and second, a test based on the NSPM Resource Value 

Framework (“RVF”) to be developed through the EM&V Working Group and used in future 

filings. Staff further proposes that the initial NJCT will take the place of the California Standard 

Practice Manual’s (“CSPM”) TRC and SCT tests and will be used as the primary cost-

effectiveness test during the first three-year program cycle, while reporting the results of the 

PACT, PCT and RIM tests for informational purposes. These comments reflect the initial NJCT 

that was detailed in the July 2020 NJCT Straw Proposal and discussed on the July 30 call. 

RATE COUNSEL COMMENTS 

 As a preliminary matter, Rate Counsel appreciates the effort to develop benefit-cost tests 

with well-defined inputs and methodologies. At the same time, Rate Counsel is pleased to see 
                                                             
5  Rate Counsel has previously raised concerns regarding this over-emphasis on achieving high 
UCT scores, because it provides an incentive for utilities to “cherry-pick” highly cost-effective 
measures and possibly ignore other measures that could benefit their customers. 
6  I/M/O the Implementation of P.L. 2018, c. 17 Regarding the Establishment of Energy 
Efficiency and Peak Demand Reduction Programs, BPU Dkt. Nos. QO19010040, QO19060748 
& QO17091004, Order Directing the Utilities to Establish Energy Efficiency and Peak Demand 
Reduction Programs (June 10, 2020). (“June 10 Order”),  pp. 22-23. 
7 https://www.nationalenergyscreeningproject.org/national-standard-practice-manual/. 

https://www.nationalenergyscreeningproject.org/national-standard-practice-manual/


 

5 
 

that the existing five tests based on the CSPM will be retained as part of the utility Minimum 

Filing Requirements (“MFR”).  June 10 Order, Appendix B, MFR V. A.  The standard CSPM 

benefit-cost tests provide valuable insight on program design from a variety of perspectives, even 

if they are no longer to be used as primary threshold tests for determining cost effectiveness. For 

example, the results of the PCT, PACT and RIM test can provide guidance on incentive levels 

and other elements of the design of a proposed program.  A high PCT, in combination with a low 

PACT or high RIM test, would indicate that the incentive levels proposed for the program are 

too generous, and should be reduced to more fairly allocated the costs and benefits of the 

program. To make these tests even more useful for the Board and stakeholders, the utilities and 

stakeholders should come to agreement on the methodologies and approaches to be used for all 

of the tests. 

 With respect to the specific inputs proposed and requests for comments, Rate Counsel 

offers the following observations and recommendations: 

 Discount Rate 

The Staff proposal notes that EE measures typically have relatively high upfront costs 

that will be recovered by savings over the life of the measure.  It also notes that benefit-cost 

analyses for programs with streams of costs or benefits over more than 1-2 years use the standard 

practice of discounting future payments and savings.  Discounting is a common method used in 

economics and finance to adjust for the fact that a dollar today does not have the same value as a 

dollar in the future.8  Discounting is an important component of project evaluation when costs 

and benefits span many years and, in some instances, decades.  Failure to appropriately discount 

                                                             
8 Danthine, Jean-Pierre and John B. Donaldson. Intermediate Financial Theory.  Second Edition.  
Chapter 2. 
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costs and/or benefits can lead to erroneous conclusions about investment profitability (from 

either a public or private investment perspective).  

Consider the following scenario:  Suppose an individual is offered two financial options.  

The first option is for a $1,000 cash payment today and the other option is for the same $1,000, 

but in five years from now.  Typical individuals, who are risk averse, will take the $1,000 today 

instead of the option for payment in the future due to: (1) the uncertainty associated with the 

future payment; and (2) the fact that a dollar today is not worth a dollar in the future.  Even if 

that individual does not actually intend to use the money for five years, they still have the ability 

to invest the money and earn a return on that investment.  The rate of return on the investment is 

what you forgo if the individual simply took $1,000 in the future without some form of 

additional financial compensation.  Thus, discounting is necessary in comparing the costs and 

benefits on an “apples-to-apples” basis when evaluating the costs and benefits of a program that 

occur over a multiple-year period.  The challenge with the use of discount rates in many benefit-

cost analyses is that some utilize an incorrect discount rate (i.e., one that is either too high or too 

low) or often utilize differing discount rates for cost versus benefit streams over time.   

Staff seeks stakeholder feedback on the appropriate discount rate to include in the NJCT.  

And as cited by Staff in its proposal, beginning in 1992 and periodically updated since, the White 

House Office of Management and Budget (“OMB”) publishes Circular No. A-94, which sets 

guidelines and specific discount rates to be applied to all CBAs performed by executive 

agencies.  Section 8(b)1 of the current circular orders all executive agencies to report net present 

value using a real discount rate of seven percent,9 an estimate of the average before-tax rate of 

                                                             
9 Office of Management and Budget, Circular No. A-94 Revised, Section 8(b)1 (October 29, 
1992). 
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return to private capital in the U.S. economy.10  When examining the effects of regulation that do 

not fall exclusively or primarily on the allocation of capital, such as the effect on private 

consumption due to higher consumer prices for goods and services, the OMB may use a lower 

three percent “societal” discount rate, based on the real, inflation adjusted, returns to a 10-year 

Treasury note since 1973.  

Further, the Board has historically used a higher discount rate in assessing EE program 

benefits.  In October 2012, the CEEEP at Rutgers University published the results of its 

retrospective CBA of the New Jersey Clean Energy Program EE programs.  The CEEEP study 

used an eight percent nominal discount rate to discount the value of future benefits from the 

Clean Energy Program offerings.11  A later CEEEP analysis uses an updated discount rate of 

seven percent and notes “[t]his is approximately the average of the prevailing weighted average 

cost of capital (cost of capital or WACC) for utilities in NJ as compiled by CEEEP from publicly 

available documents.”12  A seven percent discount rate was also used recently by the Board in its 

Guidelines for Application Submission for Proposed Offshore Wind Facilities. 

Rate Counsel believes that a seven percent discount rate, or one that is based on the 

utility weighted-average cost of capital (“WACC”) as also suggested by the Staff proposal is 

most appropriate.   

During the stakeholder meeting, some participants encouraged the use of a much lower 

discount rate, commonly referred to as a “societal discount rate.”  This type of rate is used in 
                                                             
10 Office of Management and Budget, Circular No. A-4, p. 33 (September 17, 2003). 
11 Center for Energy, Economic & Environmental Policy.  2011.  Cost-Benefit Analysis of the 
New Jersey Clean Energy Program Energy Efficiency Programs: 2011 Retrospective & 2012 
Prospective Summary Report, p. 5. 
12 Center for Energy, Economic & Environmental Policy.  2018.  Energy Efficiency Cost-Benefit 
Analysis Avoided Cost Assumptions, page 9, fn 26.  Available at:  
http://www.njcleanenergy.com/files/file/Library/Market%20Research/Avoided%20Cost%20Me
mo%20(3-13-18).pdf. 

http://www.njcleanenergy.com/files/file/Library/Market%20Research/Avoided%20Cost%20Memo%20(3-13-18).pdf
http://www.njcleanenergy.com/files/file/Library/Market%20Research/Avoided%20Cost%20Memo%20(3-13-18).pdf
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analysis of public policies which provide future benefits that are largely public in nature, known 

as “societal goods” or “public goods.”  These public goods are often paid for by one group of 

citizens but enjoyed by all.  Examples of such benefits traditionally recognized as public goods 

include clean air and clean water or national defense.  Public goods are often referred to as those 

that are non-rival and non-exclusionary in their benefits.13  In other words, all, or the 

overwhelming bulk of a public good’s benefits are shared by all of society.  

In this situation, to evaluate the benefits and costs of EE programs, a social discount rate 

is inappropriate since the EE programs are not a public good that is “non-rival” in consumption 

since the primary benefits of the project are being developed on behalf of New Jersey ratepayers, 

not those in another state such as Georgia or Missouri.  And, while the EE programs will 

facilitate a number of positive externalities (like economic impacts, reduced emissions, improved 

regional dispatch, etc.) this is not justification for evaluating EE programs entirely as a “public 

good.”  While EE program externalities may be valuable, the overwhelming majority of the 

program’s benefits are likely to be paid for and will accrue to New Jersey ratepayers.  Including 

these externalities as individual benefit items is the more appropriate way to account for them in 

the CBA.  Estimating these individual externalities and then also applying a societal discount 

rate to their benefit streams over time, effectively artificially inflates the value of certain  benefits 

and puts a “hand on the scale” that biases the overall CBA in the Company’s favor. 

A number of other regulatory commissions have recognized the impropriety of using 

social discount rates in evaluating investments and programs paid for by ratepayers.  In 2012, the 

                                                             
13 Non-rivalrous goods are public goods that are consumed by people, but whose supply is not 
affected by people’s consumption. When an individual or a group of individuals use a particular 
good, the supply left for other people to use remains unchanged. Non-rivalrous goods can be 
consumed repeatedly without the fear of depletion of supply.  An example of a non-rival good 
would be a public park, or a fireworks display. 

https://corporatefinanceinstitute.com/resources/knowledge/economics/public-goods/
https://corporatefinanceinstitute.com/resources/knowledge/economics/law-of-supply-economics/
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Illinois Commerce Commission (“ICC”) took issue with a CBA provided by Commonwealth 

Edison Company (“ComEd”) related to its Advanced Metering Infrastructure (“AMI”) proposal.  

The ICC found ComEd’s use of a societal discount rate equal to 3.087 percent discount rate 

“dubious,” noting that the rate is at the low end of a reasonable range of discount rates, and did 

not reflect customers’ cost of capital since it was based on a risk-free return on government 

bonds.14  Furthermore, the ICC felt that from a ratepayer perspective, the proposed AMI 

investment was not “risk-free,” since there were no guarantees that the Company’s assumptions 

would hold true or that even the meters being installed would remain in service as long as 

expected by the Company.15 

 Line Losses.  

 Line losses for converting savings at the retail level to avoided wholesale energy 

purchases should reflect the marginal loss rate, consistent with the incremental savings 

associated with EE programs. It is unclear what the basis is of the 4.97% figure in the NJCT 

Straw Proposal,16 or whether this is intended to represent average or marginal line losses. Staff 

has not defined what it means by an “inflation factor”17 in this context, so Rate Counsel is unable 

to comment on this issue. In general, it is adequate to use a single, EM&V-committee derived 

marginal loss rate for use statewide, representative of average conditions. However, utilities may 

reasonably propose a different loss rate for particular programs as appropriate, and with adequate 

support. (For example, an air conditioning program that results in savings primarily during peak 

cooling days may reasonably assume a higher marginal loss rate.) 
                                                             
14 Commonwealth Edison Company Petition for Statutory Approval of a Smart Grid Advanced 
Metering Infrastructure Deployment Plan pursuant to Section 16-108.6 of the Public Utilities 
Act, Illinois Commerce Commission Docket, 12-0298, p. 30. 
15 Id. 
16 NJCT Straw Proposal, page 8. 
17 Ibid. 
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 Efficiency Measure Incremental Costs.  

 Incremental cost assumptions should be transparent, consistent, and documented in the 

Technical Resource Manual (“TRM”) as noted in the NJCT Straw Proposal. 

 Non-Measure Program Costs.  

Costs that are attributable to specific programs should be accounted as costs in the cost 

benefit tests for that specific program. For example, costs associated with building and managing 

an on-line marketplace should be included in the costs of each utility’s energy efficient products 

program, even though these costs are not directly attributable to specific appliances or other 

products. Only costs that are spread across all programs,18 such as overall administrative costs, 

should be excluded from program costs and reserved for portfolio-level evaluation. 

 Direct Energy Benefits.  

 Avoided energy costs should be calculated based on projected costs, using an agreed-

upon methodology acceptable to stakeholders and to the Board. Electricity and capacity cost 

forecasts should be location-specific to the extent practicable. It may make sense to initiate a 

collaborative effort to generate avoided cost estimates, similar to the model used by the New 

England Avoided Energy Supply Cost Study produced semiannually by the AESC Study 

Group.19 Rate Counsel does not support basing this forecast on a “three-year rolling average of 

historic PJM wholesale real-time LMP”20 as historic LMPs are a poor predictor of future energy 

prices. In addition, utilities can hedge against future energy prices, making market-informed 

forecasts of future prices the most relevant comparator for the purpose of calculating avoided 

energy price. 

                                                             
18 Referred to as “Non-Measure, Non-Program-Specific Costs” in the Straw Proposal, page 9. 
19 https://www.synapse-energy.com/project/avoided-energy-supply-costs-new-england. 
20 NJCT Straw Proposal, page 10. 

https://www.synapse-energy.com/project/avoided-energy-supply-costs-new-england
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Staff also requested feedback on treatment of the PJM “EE-addback” in a benefit-cost 

analysis. As Rate Counsel understands it, this is merely a factor to avoid double-counting of 

resources that reduce load and are also bid into the RPM market. In other words, if load 

reductions are to be bid into the RPM market, then the total amount of capacity procured must 

not take these same load reductions into account. Whether this factor should be taken into 

account depends on whether or not the load reductions are going to be bid into the RPM market. 

However, Rate Counsel also notes that RPM price projections beyond the three-year forward 

period that has already settled are notoriously uncertain, and at least in today’s market, the effect 

of the “EE-addback” would be well inside the range of uncertainty. 

With respect to gas prices, Rate Counsel similarly believes that a forward-looking 

estimator for the period over which gas consumption is expected to be impacted is the most 

relevant basis for benefit cost analysis. Further, Rate Counsel does not believe that the Henry 

Hub price is an appropriate basis for evaluating New Jersey avoided gas costs, and that forecasts 

should be developed to represent Citygate prices for New Jersey.21 Using this more appropriate 

price proxy would render unnecessary the separate calculation of gas transportation costs by the 

utilities. 

 Indirect Energy Benefits.  

 Rate Counsel supports the inclusion of Demand-Reduction Induced Price Effect 

(“DRIPE”) in calculating indirect avoided cost benefits.22 DRIPE represents the decrease in 

wholesale market prices when energy efficiency measures cause a decrease in demand, causing 

the market to clear, on average, at a lower point on the supply curve, and thereby lowering 

                                                             
21 See https://www.eia.gov/dnav/ng/hist/n3050nj3m.htm for US Government data on New Jersey 
Citygate prices. 
22 Straw Proposal, page 12. 

https://www.eia.gov/dnav/ng/hist/n3050nj3m.htm
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energy procurement costs. Rate Counsel does not agree that the “EE-addback” necessarily 

eliminates this benefit in the PJM capacity market; adding low-cost supply to the market has the 

same effect on prices as reducing demand. Utilities should be encouraged to bid EE-based 

capacity into the RPM market to the extent allowable under PJM rules, and should come to 

agreement on the best way to calculate the resulting DRIPE effect.   

 Non-Energy Resource Savings.  

 Staff recommends inclusion of the following non-energy benefits in the interim New 

Jersey Test: 

o Avoided mortality and morbidity, based on an EPA report which included 

estimates of health benefits per avoided kWh;23 

o Benefits of avoided emissions (presumably of criterial pollutants) not included in 

the public health benefits; 

o Avoided greenhouse gas emissions benefits; 

o Other Low-Income health and safety impacts; 

o Water and sewer benefits; 

o Other non-energy indirect benefits, such as economic development impacts. 

While Rate Counsel agrees that these can represent important benefits for ratepayers and 

the public in general, many of them are secondary impacts that are difficult to quantify. As noted 

in the Board’s June 10 Order, Staff’s recommendation was that this interim New Jersey Cost 

Test should include non-energy impacts only if they are “readily documented and have agreed 

upon values either in New Jersey or which can be reasonably used in New Jersey.” June 10 

Order, p. 32.  Rate Counsel agrees with this Staff recommendation.  

                                                             
23 https://www.epa.gov/sites/production/files/2019-07/documents/bpk-report-final-508.pdf. 

https://www.epa.gov/sites/production/files/2019-07/documents/bpk-report-final-508.pdf
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Further, in the absence of clear guidelines, there is a significant risk both of double-

counting benefits, and of adding so many monetized secondary benefits as to render the cost-

benefit analysis meaningless. The CEA already allows “extra credit” for, for example, low-

income programs (which do not have to demonstrate a benefit-to-cost ration of 1 or greater) 

which reflects, at least in part, the societal benefits of improved health and safety for the target 

population, along with reduced uncollectible accounts. Customer-specific benefits such as 

avoided water and sewer costs can reasonably be included in the Participant Cost Test, but on a 

societal level are quite small and largely represent a transfer payment.24 It is a reasonable and 

common practice, and consistent with the CEA mandate to consider “economic and 

environmental factors,” to include some proxy for avoided emissions on the benefit side of the 

modified Societal Cost Test. However, there is a significant risk of double counting if both 

emissions costs (based on permit prices, or some other proxy) and health benefits are included.  

 Economic Impact 

The Staff proposal recognizes that EE programs can provide additional benefits to society 

beyond the ratepayer cost savings directly resulting from using less energy. Including 

appropriate non-energy impacts ensures that benefit-cost screening adequately captures the full 

range of impacts that these programs have on participants and society. Given the requirements of 

the CEA and the additional societal benefits provided by EE programs, Staff believes that it is 

appropriate to include NEIs in the NJCT and Rate Counsel agrees.   

However, both the positive and negative economic impacts of EE program on ratepayer 

and participant income must be included in any benefit-cost analysis.  Savings that result from 

                                                             
24 Water and Sewer costs overwhelmingly represent the embedded cost of water and sewer 
infrastructure, so cannot be avoided at the societal level through EE measures. 
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EE programs can be considered an increase to ratepayer and participant income.  This income 

increase represents a positive impact on a regional economy since it takes income and increased 

costs for several classes of market participants without any corresponding direct economic offset 

(or transfer).   Similarly, the costs of EE programs can be considered a decrease to ratepayer and 

participant income.  This income decrease represents a negative impact on a regional economy 

since it takes income and increased costs for several classes of market participants without any 

corresponding direct economic offset (or transfer).  A reduction in household income, or an 

increase in business costs, reduces the amount of money spent on goods and services, which in 

turn, leads to “ripple effects” (or multiplier effects) in a regional economy.  Total economic 

impacts are the sum of these ripple effects and include: (1) direct impacts which come from the 

economic “shock” from a policy change or rate increase; (2) indirect impacts which are the 

decreased expenditures made by others in response to the direct impacts; and (3) induced impacts 

which are further economic impacts created from the income/(losses) generated by direct and 

indirect impacts.  Simply put, rate increases reduce disposable income for households and profits 

for businesses and industry.  These ripple effects can be seen in reduced economic activity and 

other value-added activities in the state such as proprietor income, rents and indirect business 

taxes. Rate Counsel recommends the use of the IMpacts for PLANning (“IMPLAN”) software 

package, so that multiplier effects of the costs and benefits to the economy can be calculated, and 

then the total net present value (“NPV”) of the program benefits to the NPV of the program 

costs, including the additional indirect and induced economic impacts can be compared.  In 

calculating the economic impacts of program savings, one would consider the savings for 

residential, commercial, and industrial ratepayers.  In calculating the economic impacts of 

incremental costs, one would allocate the rebate portion of the incremental costs to ratepayers, 
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and the net incremental cost of the program to participants.  Finally, the administrative cost of 

the program is allocated to ratepayers. 

The Staff NJCT proposal does not adequately address ratepayer impacts.  The rate 

increases needed to fund any EE programs will lead to a certain level of negative economic 

impacts on the New Jersey economy.  This results in a decrease in New Jersey economic activity 

as resources are diverted from general economic activity for households, businesses, and 

industries and towards the funding of EE programs.  

While the benefit-cost analysis will include program expenditures as a cost, this does not 

adequately account for the impact that the overall change in rates will have for the Company’s 

ratepayers and how those impacts ripple through the New Jersey economy.  This approach has 

been used in several prior Board proceedings and was recognized as appropriate in the Board’s 

decision in the 2018 Nautilus offshore wind (“OSW”) proceeding.25 In fact, it was Nautilus’ 

failure to provide a transparent representation of its rate and economic impacts that served as an 

important basis for the Board’s decision to reject the OSW proposal.26   

  

                                                             
25 In the Matter of Consideration of the State Water Wind Project and Offshore Wind Renewable 
Energy Certificate, BPU Docket No. QO18080843 (Order, December 18, 2018). 
26 Id. at p. 16. 
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VIA ELECTRONIC MAIL (energyefficiency@bpu.nj.gov) 
 
       August 5, 2020 
 
Honorable Aida Camacho-Welch, Secretary 
New Jersey Board of Public Utilities 
44 South Clinton Avenue, 9th Floor 
P.O. Box 350 
Trenton, NJ 08625-0350 

 
Re:  IN THE MATTER OF THE IMPLEMENTATION OF P.L.  2018, c. 17  

REGARDING THE ESTABLISHMENT OF ENERGY EFFICIENCY  
AND PEAK DEMAND REDUCTION PROGRAMS 
BPU DOCKET No. QO19010040 

 
Dear Secretary Camacho-Welch:  
 

New Jersey Natural Gas Company (“NJNG”) looks forward to working with the Board 
of Public Utilities’ (“BPU”) on the implementation of P.L.  2018, c. 17 regarding the 
establishment of energy efficiency and peak demand reduction programs (“Clean Energy Act”).  
NJNG has reviewed the New Jersey Cost Test Proposal (“Proposal”) that was released on July 
24, 2020 and participated in July 29, 2020 Public Stakeholder meeting. Through this 
submission, we are providing comments on the Proposal.       

NJNG supports the comments filed today by Gabel Associates.  We believe those 
comments, which have the support of many of the New Jersey Investor Owned Utilities that 
have been collaborating on the design of the Core Programs that will be included in our 
September 2020 filing, reflect principles that are in line with the spirit and intentions of the 
Clean Energy Act, as well as best practices in the approach to assessing the costs and benefits 
of energy efficiency programs. Also, please note that the Gabel Associates comments include 
an Appendix A – Summary of Recommendations Relative to Staff Proposal which maps the 
benefits and costs identified in Staff’s NJCT Proposal to Gabel’s position on the same along 
with their recommended methods for forecasting the benefits.  In the interest of streamlining 
the public record, NJNG will not readdress the specific technical content covered within those 
comments.  However, we would like to address two key points. 

 

mailto:energyefficiency@bpu.nj.gov
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First, NJNG recognizes that some of the suggestions in the Gabel comments reflect the 
most practical approach to developing a method for estimating the benefits given the regulatory 
time constraints to prepare for a September filing that will reflect the New Jersey Cost Test.  
We intend to fully participate in the planned effort to refine the New Jersey Cost Test for future 
program cycles with input from stakeholders and the Evaluation, Measurement and Verification 
Work Group.   Given the state’s interest in advancing energy efficiency, it is critical that this 
interim effort be willing to accept some temporary approaches to valuing benefits.  If not, it is 
likely that the energy efficiency screening would have a bias that could eliminate some cost-
effective energy efficiency simply because it is easier to quantify costs than it is to quantify 
benefits.     

Second, NJNG encourages the Board to provide more flexibility regarding the treatment 
of Non-Measure Program Costs.  The Board has taken a very thoughtful approach to 
establishing the new framework for energy efficiency in New Jersey and has layered in many 
companion objectives.  While the Clean Energy Act specified energy reduction targets, the 
Board has also set clear priorities to advance clean energy equity and launch robust workforce 
development efforts.  There appears to be broad stakeholder support for these other policy 
objectives but it must be noted that some of these companion efforts may have costs that don’t 
directly contribute to energy savings.   

Workforce development provides the clearest example to illustrate this point.  Utilities 
are likely to incur expenses building or supporting the workforce development efforts.  While 
the exact form of those eventual efforts will reflect input from the Workforce Development 
Working Group, there should be agreement that those efforts do not directly result in energy 
savings.  They support the development of a pipeline of technicians and staff members for future 
program savings.  Including all of the costs of workforce development efforts now will result 
in a lower overall Benefit-Cost Ratio (“BCR”) which could prevent other programs from being 
included in the portfolio which must have an overall BCR of 1.0.  NJNG recommends that the 
Board allow for the utilities to be able to exclude certain companion policy related expenditures 
from the cost benefit analysis.  Utilities could still be required to specifically identify those 
costs and provide a supporting rationale for their exclusion.   

NJNG appreciates the opportunity to provide comments on this important component of the 
new energy efficiency framework in New Jersey.  Please feel free to contact me if you need any 
additional information regarding these issues.  
   
      Respectfully submitted, 

 
 

Anne-Marie Peracchio  
Director- Conservation and Clean Energy   



 
Submitted Via- Email 

August 5, 2020 

State of New Jersey, Board of Public Utilities 

44 S. Clinton Ave., 3rd Floor, Suite 314 

P.O. Box 350 

Trenton, New Jersey 08625-0350 

 

RE: NJ Cost Test Docket Nos. QO19010040 & QO20060389 

Secretary Camacho-Welch: 

That Natural Resources Defense Council is pleased to submit these comments in response to the 

above referenced order. 

 

Respectfully Submitted,  

Eric Miller 

NJ Energy Policy Director 

Natural Resources Defense Council 

Email: Emiller@nrdc.org 

Phone: (973)-495-0263 
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I. INTRODUCTION 

The Natural Resources Defense Council (“NRDC”) is pleased to submit these comments for 

consideration by the New Jersey Board of Public Utilities (“BPU,” or “Board”) on the New 

Jersey Cost Test (“NJCT”) Proposal.1 NRDC appreciates the Board for providing stakeholders 

with a draft cost-test that is responsive to the Clean Energy Act of 2018 (“CEA”) while allowing 

for additional stakeholder input that will lay the ground-work for the first three years of New 

Jersey’s new energy efficiency programs. The cost test designed and ultimately implemented by 

the state will have important ramifications for the attainment of the energy efficiency and equity 

goals contained in the CEA, Executive Order No. 23, and the Energy Efficiency and Peak 

Demand Reduction Programs Order (hereinafter, “EE Framework”).2 More than anything, the 

selection of a cost test will indicate how New Jersey values energy efficiency based on the state’s 

energy needs and environmental goals. 

Simply stated, the types of costs and benefits valued by a cost-test will influence the type of 

programs and portfolios proposed by regulated utilities and the state’s own energy efficiency 

programs. Therefore, the inputs included in a cost test should guide the Board and utilities to 

meet the energy system needs and related policy goals of the state of New Jersey, such as 

ensuring equity in energy efficiency, increasing public health benefits, and reducing climate 

pollutants that contribute to climate change. Based on this goal, the following principles should 

be applied by the BPU in developing the NJCT.  

1. The test should be comprehensive by accounting for all relevant benefits and policy goals 

that utilities are required to meet through energy programs. 

2. The test should be balanced, all costs of attaining the energy system benefits and meeting 

policy objectives should be accounted for. So, if the test considers a benefit then it should 

account for the cost incurred to attain that benefit. No cost should be included that does 

not also include a measure or proxy of its benefits. 

 
1 New Jersey Board of Public Utilities, New Jersey Cost Test Proposal: For Public Comment Summer 2020 (Jul 

2020) [hereinafter, “NJCT Straw Proposal”] , available at: 

https://www.nj.gov/bpu/pdf/NJ%20Cost%20Test%20Proposal.pdf 
2  See, P.L. 2018, c. 16 (C.48:3-87.3); Exec. Order No. 23 (Apr. 2018); and. New Jersey Board of Public Utilities, 

Order Directing The Utilities To Establish Energy Efficiency and Peak Demand Reduction Programs, Docket Nos. 

QO19010040, QO19010040, QO17091004 (Jun. 6, 20). [hereinafter, “EE Framework”]. 

https://www.nj.gov/bpu/pdf/NJ%20Cost%20Test%20Proposal.pdf
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3. The test should be applied to all energy resources fairly, so that regulators and utilities 

can use it to select the best mix of demand and supply side resources. 

With these principles in mind, the cost of energy efficiency programs should be the costs the 

utility or state incurs in offering the programs, and the benefits should be the economic value of 

all the energy system needs met as well as related policy objectives, such as reducing carbon 

emissions, attained through the program. Therefore, NRDC recommends the Board approach 

benefits and costs in the following way: 

- Benefits of EE programs should include all energy system needs met and policy goals 

attained through energy efficiency.3 EE fulfils energy system needs by avoiding the need 

for costlier energy production from existing sources, avoiding the need for new resource 

build, and deflecting and deferring expensive transmission and distribution upgrades 

required to maintain a reliable electric grid. Additionally, one of the key benefits from EE 

programs is the attainment of New Jersey’s climate goals contained in the Energy Master 

Plan (“EMP”), Global Warming Response Act (“GWRA”), and reducing the amount of 

supply-side renewables needed to comply with the state’s renewable portfolio standard 

contained in the CEA.  

- Costs of EE programs are the costs the utility incurs to attain the energy system and 

policy benefits. Specifically, these should include the costs of program administration 

(including marketing and outreach), incentives to participants, and any other non-

monetary support to participants, and program evaluation. This choice of costs enables 

regulators to compare demand-side resources with supply-side resources, such as power 

procured through PJM. Given the choice between decreasing incremental energy demand 

and procuring it through the wholesale market, program administrator costs are the best 

and most practical way to develop a fair comparison between demand and supply side 

resources.4  

 
3 “Policy goals” in this context refers to the suite of statutes, board orders, and executive agency guidance that 

includes the CEA, the EE Framework, the 2019 Energy Master Plan, Exec. Order 23, and the Global Warming 

Response Act.  
4 See Neme and Kushler, Is it Time to Ditch the TRC? 2010 ACEEE Summer Study on Energy Efficiency in 

Buildings, at 5-304.  
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Additionally, given EO 23 and the Board’s own commitment to increasing equity in utility EE 

programs and other clean energy programs run by the Board, the Board should apply these cost-

effectiveness principles to the state’s most vulnerable customers so that they can avail 

themselves of the benefits of energy efficiency. These include, but are not limited to, reduced 

bills, more efficient and better functioning homes, increased health, comfort, and productivity. 

For these customers, the non-energy benefits of energy efficiency investments are even more 

pronounced. Therefore, NRDC recommends the NJCT include an additional adder as a proxy for 

the greater benefits for low-income customers, discussed in greater depth below. 

In prior rounds of comments, NRDC and other stakeholders identified the National Standard 

Practice Manual (“NSPM”) as the best way to implement the principles described above and 

allow the BPU and stakeholders to accurately and fairly compare demand-side and supply-side 

resources. However, recognizing the accelerated timeline that the Board and stakeholders have 

been operating under to file programs by the end of September, in its most recent comments 

NRDC recommended the use of the Societal Cost Test (“SCT”) as a plug-and-play method by 

which to capture the majority of the direct, indirect, and non-energy benefits associated with EE 

programs. 

NRDC still recommends that the Board pursue the SCT as the primary cost test for the first 

round of utility program filings, and then evaluate potential modifications to the NJCT later 

when timing is less critical. As it stands, utilities have less than two months to make their initial 

plan filings, and the NJCT is not finalized and will not be until extremely close to the filing 

deadline. In the face of an unknown cost-test, NRDC is concerned that utilities may shy away 

from proposing more innovative programs that may not pass a standard California Standard 

Practice Manual (“CSPM”) Total Resource Cost (“TRC”) test, but would have passed the SCT, 

to ensure their filings are not rejected or deemed less cost-effective due to the as-yet-unknown 

evaluation criteria for the NJCT. However, to the extent the Board determines it will move ahead 

with the NJCT as designed, NRDC offers the following thoughts.  

II. COMMENTS 

NRDC largely supports the Board’s determination that the NJCT will be the state’s primary test 

for determining cost-effectiveness to meet the requirements of the CEA, which directs the Board 

to use a cost test that includes environmental impacts. Moreover, NRDC broadly supports the 
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intention of the Board to have the NJCT take the place of the TRC and SCT, so long as the NJCT 

includes the same types of societal benefits included in the SCT. The inclusion of societal 

benefits, including environmental benefits, is the only way the NJCT can comply with the 

requirements of the CEA. Thus, NRDC respectfully offers the following general comments as 

well as several specific recommendations to ensure the NJCT fully captures the costs and 

benefits of energy efficiency and peak demand reduction programs in a manner that is consistent 

with the principles of comprehensiveness, balance, and fairness. To the extent NRDC’s 

comments do not touch on a particular issue, we highlight our support of the comments filed by 

Gabel Associates and the Energy Efficiency Alliance of New Jersey (“EEA-NJ”) in this matter. 

1) General Comments on NJCT Framework 

NRDC supports the general framing of the NJCT, which indicates that it “should be used to 

determine compliance with the CEA’s 1.0 [Benefit-Cost Ratio (“BCR”)] requirement.”5 

Additionally, NRDC agrees with the concept that it should include all costs and benefits relevant 

to a proposed portfolio of EE programs that are reasonably quantifiable and are aligned with the 

“policies articulated in the CEA, as well as additional public interest goals of the BPU and the 

State of New Jersey.”6 In particular, It is important to acknowledge that efficiency programs 

provide additional benefits to society beyond ratepayer cost savings directly resulting from using 

less energy, and that such non-energy impacts (“NEIs”) should be included to capture the full 

range of impacts that New Jersey’s new energy efficiency programs will have on participants, 

non-participants, and society.7 These benefits closely align with NRDC’s principle that cost tests 

should be balanced; if a utility incurs a cost related to energy efficiency, the associated benefits 

should be included as well.  

While NRDC supports the Board’s recommendation that the Evaluation, Measurement, & 

Verification Working Group (“EM&V WG”)  “review the overall NJCT framework on an 

ongoing basis and consider modifications in collaboration with Staff,” NRDC is concerned that if 

that working group is not adequately resourced, transparent, and inclusive of interested 

stakeholders whose organizations have expertise in the fields of both EM&V and cost-

 
5 NJCT Straw Proposal, at 6. 
6 Id. 
7 Id. At 7. 
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effectiveness testing, it will be unable to make iterative improvements on the NJCT.8 If the 

Board is going to use the EM&V WG to make changes to the NJCT in the future, it should at a 

minimum include all interested and capable stakeholders such as those from non-governmental 

organizations and relevant trade associations. Moreover, the Board should set aside funding to 

allow the WG to contract with consultants who can assist in facilitation and studies necessary to 

provide the information needed for the Board to make informed decisions. Finally, the WG 

should operate in a transparent fashion so that non-members can track progress and ongoing 

work being done by the WG.  

2) The Board Should Adopt a Discount Rate that Reflects the Full Range of Impacts These 

Programs Will Have on Participants and Society 

NRDC recommends the Board adopt a real discount rate of approximately 2% for all societal 

impacts included in the cost test, and all utility specific cash flow to be discounted at a rate 

similar to supply side resources (5 to 7%). This differentiation accurately reflects the value of ow 

different actors value the costs and benefits that accrue to them over time.  

The chosen discount rate has a substantial impact on how energy savings and their benefits are 

accounted for over time. A higher discount rate places more emphasis on short-term savings, as 

the benefits of long-term savings are significantly “discounted.” Accordingly, a lower discount 

rate emphasizes longer-term savings. Therefore, the level at which the discount rate is set will 

directly impact the size of the EE portfolio and the type of investments pursued by utilities and 

the state because portfolios will be constrained and judged by what is “cost effective.”  

Given this importance, NRDC recommends the NJCT use a discount rate for all societal impacts 

that closely reflects the SCT or the “societal test variant” of the TRC because the societal 

benefits of EE program impacts: (1) affect the environment and human health far into the future; 

(2) involve public good; (3) have implications for inter-generational equity; (4) affect private 

consumption across society; and, (5) mitigate systemic risk in the market. Energy efficiency and 

the implications of avoiding or deferring generation that emits GHGs clearly fits within the scope 

of benefits that accrue on a society wide basis over a large time horizon. 

 
8 EE Framework, at 29-30. The Final Order indicates that the EM&V WG will be established in the “summer of 

2020” and will include “State, Rate Counsel, the utilities, and a statewide evaluation manager, with technical 

evaluation contractors. . .” Id. at 30.  Moreover, the Order indicates that the EM&V WG is merely advisory, and that 

while it will make recommendations, the Board will retain ultimate decision-making authority.  
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Given the substantial likelihood of serious impacts of climate change, the Board should 

prudently use the high-impact social cost of carbon (“SCC”) value as a hedge against the risk of 

major climate impacts. Even if such high impacts are not certain, ignoring the substantial 

likelihood of higher impacts both results in an inaccurate accounting of the likely costs and 

simultaneously renders the high-impact scenarios more likely (because lower values of SCC 

mean more carbon emitted, which means more climate disasters). Indeed, the high-impact 

outcomes should not be ignored or discounted, as expressed by the United States Fourth National 

Climate Assessment Special Report: “There is significant potential for humanity’s effect on the 

planet to result in unanticipated surprises and a broad consensus that the further and faster the 

Earth system is pushed towards warming, the greater the risk of such surprises.”9 

Because the chosen discount rate should accurately represent the nature of the impact being 

measured, projects carried out by the private sector that serve the public good should use a lower 

discount rate because the focus of these projects are ensuring future welfare.10 Therefore, the 

Board should adopt a maximum discount rate of not more than 2% in real terms, as it is in the 

middle of the US OMB Circular A-94 range of acceptable discount rates for social impact 

programs. The Board would even be well justified in choosing a lower discount rate. 

3) Non-Energy Resource Savings  

Based on the forgoing discussion on cost test principles and appropriate discount rates, the 

inclusion on non-energy resource savings is critical to designing a test that includes the costs and 

benefits experienced by all members of society: This includes non-energy benefits experienced 

by program participants that are often left out of cost-effectiveness tests, and environmental 

externalities. There are numerous different potential benefits that can be included in the NJCT, 

all with the differing levels of valuation difficulty. The NSPM includes the following societal 

non-energy impact categories: 

- Public health and welfare effects 

- Air quality impacts 

 
9 Wuebbles et al., U.S. Global Change Research Program, Washington, DC, USA, Executive Summary of the 

Climate Science Special Report: Fourth National Climate Assessment, Volume I at 23 (2017). 
10 California Energy Commission (CEC), Discounting Future Fuel Costs at a Social Discount Rate, (Aug. 2008), 

available at: http://www.energy.ca.gov/2008publications/CEC-200-2008-004/CEC-200-2008-004.PDF 
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- Water quantity and quality impacts 

- Coal ash ponds and coal combustions residuals 

- Economic development and employment effects 

- Employment impacts 

- Economic development constraints 

- Societal risk and energy security 

- Benefits unique to low-income energy efficiency programs.11 

In the NJCT Proposal, the Board identifies public health, other low-income household health and 

safety impacts, and water and sewer benefits among its non-energy resource savings.12 

Additionally, the Board also “seeks stakeholder input on estimation methods and values of 

avoided emissions. . . of compounds such as mercury and greenhouse gases like methane and 

carbon dioxide (CO2). . . .” It further provides that “[t]o the extent that emissions of harmful 

pollutants are avoided by installation of EE measures and conservation through changes in 

behavior, Staff recommends that benefits resulting from avoided emissions also be included in 

the NJCT.”13 

NRDC supports Staff’s inclusion of harmful emissions and recommends three approaches for the 

BPU’s measurement of different NEIs. First, as it relates to avoided emissions of climate, 

criteria, and air toxic pollutants’ and their impact on environmental and public health, the NJCT 

should include specific monetary values based on publicly accessible research data and modeling 

tools. For example, the Environmental Protection Agency’s (“EPA”) COBRA14 is a free and 

user-friendly tool designed (among other things) for regulatory agencies to determine the health 

benefits of marginal reductions in emissions due to reduced power plant operation. Next, for 

other non-energy benefits including health and safety, water and sewer, and benefits such as 

economic development, the BPU should employ a non-energy benefits adder until New Jersey 

stakeholders and the Board have had sufficient time to study these impacts to derive more 

concrete values. Finally, with regard to low-income EE programs, the NJCT should include an 

 
11 Northeast Energy Efficiency Partnership, Non-Energy Impacts Approaches and Values; an Examination of the 

Northeast and Mid-Atlantic, at 6 (Jun. 2017). 
12 EE Straw Proposal at 3-4. 
13 Id. 
14 https://www.epa.gov/statelocalenergy/co-benefits-risk-assessment-cobra-health-impacts-screening-and-mapping-

tool 

https://www.epa.gov/statelocalenergy/co-benefits-risk-assessment-cobra-health-impacts-screening-and-mapping-tool
https://www.epa.gov/statelocalenergy/co-benefits-risk-assessment-cobra-health-impacts-screening-and-mapping-tool
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adder as a proxy set an even higher level to reflect the specific benefits that accrue to low-

income customers who participate in energy efficiency. 

a) Cost of Carbon 

As a starting point, the NJCT should be explicit in keeping two aspects of avoided emissions 

distinct. First, is the cost of carbon abatement for regulatory compliance. This would include the 

sum of money spent on RGGI compliance and any avoided RPS costs. In the Public Stakeholder 

Meeting, Ezra Hausman, on behalf of Rate Counsel, and Isaac Gabel-Frank both indicated a 

preference for the inclusion of avoided RPS compliance. Energy efficiency reduces energy 

demand which in turn reduces the need for clean energy procurement to comply with New 

Jersey’s RPS mandates. Therefore, without including the benefit of avoided RPS compliance 

costs for energy efficiency, the NJCT would be incomplete. NRDC recommends that these 

avoided RPS costs be developed using the information in the CEA as well as price forecasts for 

each renewable energy resource.  

Second, are the societal impacts of carbon emissions. This is the SCC, based upon modeling 

future emissions and future damage to society. The SCC is a metric designed to quantify climate 

change, representing the net economic cost of carbon emissions. The SCC represents exactly the 

type of NEIs discussed above, environmental externalities. The Interagency Working Group 

(“IWG”) developed the SCC through a rigorous peer-reviewed process and determined a central 

SCC of around $41 per ton of CO2 in 2016 dollars. However, given the uncertainty around the 

severity of climate change, it implies an even higher SCC value, and the SCC increases over 

time to reflect how the effects of climate change will intensify as more GHGs enter the 

atmosphere.  

To account for existing energy system policy, the NJCT must include the cost of carbon 

abatement for policy compliance. And to account for climate change/ the future damage caused 

by New Jersey’s energy sector emissions the NJCT must also include the SCC. Therefore, the 

Board should use the sum of the SCC, avoided RPS costs, and RGGI costs to accurately include 

energy sector benefits and to be compliant with state policy.  
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b) Methane 

Similar to carbon emissions, methane emissions increase global temperatures, but are 84 times 

more potent than carbon dioxide in its effect on warming in the first 25 years after it is emitted. 

To accurately include the negative climate impact of methane emissions, the NJCT should 

include effective radiative forcing (“ERF”) developed by the IPCC in 2018 and calculated using 

a 20-year time horizon that more accurately reflects the impacts of methane better than a longer 

time horizon. Additionally, NRDC supports the inclusion of the upstream emissions of methane 

discussed in more detail in the comments filed by EEA-NJ. 

c) Other Non-Energy Benefits & Indirect Benefits 

For all other non-energy benefits not discussed in the preceding sections, NRDC supports the 

10% non-energy benefit adder proposed by Gabel Associates. This adder correctly reflects that 

benefits from EE programs exist and provide value to customers. NRDC further supports the 

proposition that the Board commission a broad non-energy benefit study during the triennial 

review process to better establish a specific approach to these benefits in future program cycles. 

d) Low-Income Non-Energy Benefits 

NRDC recommends the Board include an additional 20% adder as a proxy for the non-energy 

benefits that accrue to low-income customers. As discussed above, there are benefits that range 

from public health, safety, all the way to reduced home foreclosure rates that may accrue to low-

income customers. Given the presence of such additional benefits beyond those already 

identified by Staff, the NJCT should incorporate such an adder; similar to jurisdictions such as 

Vermont, Colorado, and Washington.15 This adder is especially important to carry out the 

Board’s commitment to equity in the implementation of EE programs in the state. 

4) Direct Energy Benefits 

NRDC supports the inclusion of all identifiable and quantifiable direct energy benefits in the 

NJCT. Such inclusion ensures that the NJCT will be comprehensive, balanced, and fair. As 

discussed above in the Introduction, benefits should include all energy system needs met and 

 
15 Colorado uses a 25% adder; Vermont uses a 15% low-income adder; and Washington and Washington D.C. use a 

10% adder. 
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policy goals attained through energy efficiency. By doing so, EE can avoid the need for energy 

production from existing sources, new resource construction, and deferring expensive 

transmission and distribution upgrades. The NJCT Straw Proposal includes the following direct 

energy benefits, which NRDC supports: 

- Avoided cost of energy using the PJM Energy Rate; 

- Avoid Cost of Capacity using the PJM capacity Rate; 

- Avoid Cost of Transmission using the PJM transmission Rate; 

- Avoid delivered fuel costs; and, 

- Indirect related Energy Benefits, such as Demand-Reduction-Induce Price Effects 

(“DRIPE”). 

Additionally, NRDC supports the addition of the following direct energy benefits: 

- Avoided Wholesale Electric Transmission and Distribution Capacity Costs; 

- Avoided Wholesale Electric Ancillary Costs; and, 

- Avoided Renewable Portfolio Standard Compliance Costs, 

To the extent specific modifications on direct-benefit inputs or data sources are recommended by 

Gabel Associates or the Energy Efficiency Alliance of New Jersey, NRDC supports those 

modifications. For example, NRDC supports the use of a forward-looking avoided cost of energy 

using energy futures or forecasting, rather than a backwards looking valuation as currently 

proposed by the Board. These types of inputs better reflect the conditions under which the EE 

programs will be implemented, rather than a historical view. For all of these inputs, NRDC 

recommends the Board use publicly available information based on widely used data and 

modeling methodologies. Moreover, the EM&V WG should evaluate the appropriateness of the 

inputs as the state gains more experience with the NJCT following the filing of utility plans.  

5) Costs 

As stated in the introduction, the costs included in the NJCT should include incurred utility costs 

to attain the energy system and policy benefits captured in the benefits side of the cost-

effectiveness test. These should include the costs of program administration, incentives to 

participants, and any other non-monetary support to program participants and program 

evaluation. 
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a) Efficiency Measure Incremental Costs 

NRDC supports the Board approach to incremental costs defined as “the total costs associated 

with the efficiency measure implemented (i.e., material and labor) less the costs of the baseline 

measure.”16 Moreover, NRDC supports the tracking and reporting of incremental, O&M, and 

deferred capital expenditures in a consistent manner among all program administrators. 

b) Non-Measure Program Costs 

NRDC generally supports the distinction made between specific program costs and non-program 

specific costs and recommends the Board be flexible in the types of costs to include so long as 

they are reasonable and justifiable.  

III. CONCLUSION 

NRDC appreciates the opportunity to provide comments as the Board finalizes the NJCT. 

Although NRDC would have preferred more time to discuss potential cost-effectiveness designs 

in the context of an NSPM process, we firmly believe that given the limited time frame in which 

to design, approve, and ultimately use a cost test for the utility filings due this September, a cost-

test includes societal benefits is most appropriate at this time. So long as the NJCT is designed in 

a manner that captures direct energy benefits and critical non-energy benefits such as the cost of 

carbon emissions, other pollutants, public health, and other NEIs, it will be well positioned to 

evaluate utility EE programs. By taking a broader view of EE program benefits required by the 

CEA, New Jersey has the potential to become a national leader in energy-efficiency by reducing 

costs to customers, meeting its policy goals, and ultimately decreasing the emission of harmful 

climate pollutants into our atmosphere. 

Respectfully Submitted,  

Eric Miller 

NJ Energy Policy Director 

Natural Resources Defense Council 

Email: Emilelr@nrdc.org 

Phone: (973)-495-0263 

 

 
16 EE Straw Proposal at 9. 
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VIA EMAIL 
 
Aida Camacho-Welch, Secretary 
Board of Public Utilities  
44 South Clinton Avenue, 9th Floor 
Post Office Box 350 
Trenton, New Jersey 08625-0350 
 

Dockets: QO19010040, QO20060389 — New Jersey Energy Efficiency Transition 

Subject: Institute for Policy Integrity Comments on New Jersey Cost Test Straw 
Proposal 

 
Dear Secretary Camacho-Welch: 

The Institute for Policy Integrity at New York University School of Law1 (Policy Integrity) 
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Institute for Policy Integrity Comments on New Jersey Cost Test Straw Proposal 

The New Jersey Board of Public Utilities (BPU)’s July 24, 2020 Notice invites written 
comments on a straw proposal for the benefit-cost test that BPU would employ pursuant to the 
2018 Clean Energy Act, which requires energy efficiency (EE) and peak demand reduction 
(PDR) programs to satisfy a benefit-cost test.2 For the reasons discussed below, Policy Integrity 
encourages BPU to consider making two changes to that straw proposal: 

• The New Jersey Cost Test should include avoided greenhouse gas emissions among the 
non-energy benefits it credits to EE and PDR projects; and 

• BPU should adopt a tool and methodology for assessing the benefit of avoided local air 
pollutants that is more sensitive than those identified in the straw proposal. 

 
1. Introduction 

BPU’s establishment of the New Jersey Cost Test responds to the provision of the Clean Energy 
Act of 2018 quoted in BPU’s July 24, 2020 Notice,3 but BPU’s specification of that test should 
also be consistent with the fundamental objective of emissions reduction established by New 
Jersey’s Global Warming Response Act (GWRA).4 Practically speaking, this means that BPU’s 
approach to assessing the benefits and costs of investments in EE and PDR at the portfolio level 
should recognize and value those investments’ ability to avoid emissions. Given that the New 
Jersey Cost Test will, without question, steer investments in EE and other energy resources, it 
would be a mistake—logically, economically, and administratively—to ignore those 
investments’ greenhouse gas emissions impacts. BPU should also take care to craft a test that not 
only reflects such investments’ emissions impacts, but does so accurately. And so, Policy 
Integrity encourages BPU to incorporate a measure of greenhouse gas emissions avoidance into 
the test, and to consider using a tool for measuring avoided local air pollution that can capture 
more granular levels of emissions than the tool listed in the straw proposal. Each of these is 
discussed in turn in the sections that follow. 

2. The New Jersey Cost Test Should Value Avoided Greenhouse Gas Emissions and 
Can Readily Do So 

BPU is currently working to organize multiple aspects of state energy policy around the linked 
objectives of energy transition and greenhouse emissions reduction.5 The need to coordinate 
multiple and diverse efforts around these objectives argues strongly for recognizing and seeking 
to capture the value of avoiding greenhouse gas emissions wherever doing so is legally valid and 
administratively feasible—as it is with respect to the New Jersey Cost Test. Programs that fail to 

 
2 N.J.S.A. 48:3-87.9(d)(2). 
3 2018 N.J. Laws c.17; N.J. STAT. ANN. § 48:3-87.8. 
4 2007 N.J. Laws c.112; see also N.J. STAT. ANN. §§ 26:2C-39 to -41 (prescribing features of greenhouse gas 
monitoring and reporting program). 
5 See, e.g., Press Release, NJBPU Issues Draft Guidance Document for Second Offshore Wind Solicitation (July 22, 
2020); Press Release, NJBPU Approves Comprehensive Energy Efficiency Program (June 10, 2020); Press Release, 
NJBPU Launches Investigation to Ensure State’s Clean Energy Future Despite Federal Regulation that Favors Fossil 
Fuels (Mar. 27, 2020). 
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recognize that value will be less likely to compensate it accurately, or at all. And recognition of 
that value by some but not all state programs runs the risk of administrative and economic 
incoherence. In the case of the New Jersey Cost Test, incorporating a social cost of greenhouse 
gases would ensure the effects of greenhouse gas emissions are weighed alongside other relevant 
effects in a way that allows for comparison. Importantly, once the BPU has quantified expected 
emissions in a given instance (or many), it can use a readily available tool, the Interagency 
Working Group’s social cost of greenhouse gases, 6 to determine the monetary value of 
greenhouse gas emissions involved. New Jersey law has recognized this federally developed 
social cost as a valid estimate of the value of avoiding greenhouse gas emissions,7 and the metric 
is serviceable for program, portfolio, and project-based valuations.8 Therefore, the administrative 
burden of incorporating this value into the New Jersey Cost Test is likely to be counterbalanced, 
and maybe wholly outweighed, by the advantages of doing so.  
Before turning to why and how to value avoided greenhouse gas emissions, we first note three 
important points already made in this proceeding by other parties—points that BPU should 
consider seriously because of how much they weigh against finalizing the straw proposal version 
of the New Jersey Cost Test as is. First, greenhouse gas emissions reductions are not just a 
statutory obligation, but a policy priority for state agencies.9 Second, incorporating avoided 
greenhouse gas emissions into cost-benefit analyses of EE and PDR project portfolios would not 
be a wholly novel task for BPU, which has commissioned similar analyses for years.10 And third, 
investing in EE and PDR can be an effective greenhouse gas emissions reduction strategy.11  
That third point bears emphasis and elaboration for at least two reasons. First, BPU’s own New 
Jersey Cost Test Proposal seems to indicate that EE and PDR’s demonstrated efficacy for 
reducing emissions is sufficient grounds to incorporate a greenhouse gas emissions value into the 
New Jersey Cost Test: 

Emissions of compounds such as mercury and greenhouse gases like methane and carbon 
dioxide (CO2) are known to cause air quality impacts affecting human health and other 

 
6 Interagency Working Group on Social Cost of Carbon, Technical Support Document: Social Cost of Carbon for 
Regulatory Impact Analysis Under Executive Order 12866 (Feb. 2010) [hereinafter “IWG SCC TSD”], 
https://perma.cc/VTD5-VBL3.   
7 N.J. STAT. ANN. § 48:3-87.3 (b)(8) (determining that the “social cost of carbon, as calculated by the U.S. 
Interagency Working Group on the Social Cost of Carbon in its August 2016 Technical Update, is an accepted 
measure of the cost of carbon emissions”).  
8 See ILIANA PAUL, PETER HOWARD & JASON A. SCHWARTZ, THE SOCIAL COST OF GREENHOUSE GASES AND STATE 
POLICY 26–27 (2017), https://policyintegrity.org/files/publications/SCC_State_Guidance.pdf.  
9 See generally NEW JERSEY, 2019 ENERGY MASTER PLAN: PATHWAY TO 2050 (2020). 
10 See, e.g., Rutgers Ctr. for Green Building, Energy Efficiency Cost-Benefit Analysis Avoided Cost Assumptions--
Technical Memorandum (May 1, 2019), https://perma.cc/X83U-8DEU (“This memo provides the inputs and 
methods utilized to update the avoided cost assumptions for integration into cost-benefit analyses of the New Jersey 
Clean Energy Program. . . . These potential avoided costs will be investigated by RCGB, in consultation with BPU 
and TRC staff.”); RUTGERS CTR. FOR ENERGY, ECON. & ENVTL. POL’Y (for N.J. BPU), COST-BENEFIT ANALYSIS OF 
THE NEW JERSEY CLEAN ENERGY PROGRAM ENERGY EFFICIENCY PROGRAMS: FY 2013 THROUGH FY 2015 
SUMMARY REPORT 14–16 (2016), https://perma.cc/T4AJ-RUTS. 
11 RACHEL GOLD ET AL., AM. COUNCIL FOR AN ENERGY EFFICIENT ECON., PERFORMANCE INCENTIVE MECHANISMS 
FOR STRATEGIC DEMAND REDUCTION 1–4 (2020); see also RACHEL GOLD, ANNIE GILLEO & WESTON BERG, AM. 
COUNCIL FOR AN ENERGY EFFICIENT ECON., NEXT GENERATION ENERGY EFFICIENCY RESOURCE STANDARDS 
(2019). 



3 
 

environmental impacts like global warming. To the extent that emissions of harmful 
pollutants are avoided by installation of EE measures and conservation through changes 
in behavior, Staff recommends that benefits resulting from avoided emissions also be 
included in the NJCT.12 

And second, the ability of EE and PDR investments to reduce greenhouse gas emissions often 
depends upon policy design.13 Thus, BPU should not ask whether EE and PDR can help reduce 
emissions as though the answer to that question does not depend BPU’s own policies. Rather, 
BPU should recognize that it can—or can fail to—steer those investments towards emissions-
reducing functions using policy tools like the New Jersey Cost Test.14   

a. Why the Test Should Value Greenhouse Gas Emissions 

Incorporating the value of greenhouse gas emissions reductions into the New Jersey Cost Test 
would advance the interests of New Jersey’s citizens and ratepayers and further the public 
interest and policy goals of the BPU and the State of New Jersey. A complete and accurate 
accounting of an EE investments’ cost-effectiveness should consider all benefits that are 
significant, and quantify and monetize as many as of those benefits as possible, including those 
that accrue to utilities, ratepayers, and society as a whole. Given that EE and PDR can avoid 
greenhouse gas emissions, BPU’s straw proposal risks ignoring that capability and so 
undervaluing EE and PDR’s contributions to New Jersey’s achievement of its statutory 
objectives and the wellbeing of its citizens. 

Accounting for climate damages improves net societal welfare. 
The negative effects of greenhouse gas pollution from fossil fuel-fired electricity generation are 
not reflected in the price of fossil fuels. When an effect like this is not captured in market prices, 
it is considered a type of market failure known as an “externality.” Putting an economy- or 
sector-wide price on emissions, like a carbon tax, would address this market failure. In lieu of 
such a policy, adding a monetary value for greenhouse gas damages—or a value for the benefits 
of avoided emissions—to the New Jersey Cost Test would ensure that climate damages are at 
least weighed equally with other effects that the BPU has monetized.  
Incorporating the negative externality of pollution from electricity generation into BPU 
decisionmaking is particularly important for New Jersey, as the state seeks to reduce its 
emissions, as discussed above; by quantifying and monetizing the societal cost of greenhouse gas 
pollution, the Board will be able to more fully evaluate the impact of EE and PDR policies, and 
compare the costs and benefits of different policy alternatives.  
 

 
12 N.J. BD. OF PUB. UTILS., NEW JERSEY COST TEST PROPOSAL—DRAFT 13–14 (2020) [hereinafter NJCT 
PROPOSAL]. 
13 GOLD ET AL. (2020), supra note 11, at 1–4, (describing relationship between EE, PDR, and emission reductions 
and stating that, “[d]epending on how it shifts energy consumption, [EE and PDR] can also reduce GHG 
emissions.”). 
14 See id. at 6–8 (describing key barriers to uptake of opportunities to pursue EE and PDR, and challenge of 
coordinating policies to achieve emissions reductions); Joni Sliger & Ken Colburn, Redefining Energy Efficiency: 
EE 2.0, 32 ELECTRICITY J. 106619, at 2 (2019) (describing how energy efficiency programs can operate at cross 
purposes to beneficial electrification). 



4 
 

Monetization helps to inform rational decisionmaking and improve public understanding 
Monetization ensures that climate effects will be treated on par with the other costs and benefits 
of EE programs, such as avoided public health costs from the reduction of harmful local 
pollutants.15 When all costs and benefits are translated into the common metric of money, the 
tradeoffs inherent in policy choices become apparent, and decisionmakers can more readily and 
more transparently compare society’s preferences for competing priorities. Monetization of as 
many potential effects as possible therefore minimizes the risk that a decision will lean too 
heavily on any one factor or succumb to unintended and unknown biases. For example, the value 
of avoided greenhouse gas emissions may far outweigh any combination of energy benefits, but 
if the BPU does not assign a value to those emissions reductions, it may be unable to conclude if 
the benefits of a particular EE or PDR project portfolio outweigh its costs. By weighing all of the 
costs and benefits of EE policies evenly, the BPU can also directly assess the contribution of 
these policies to the state’s goal to reduce greenhouse gases. 

New Jersey Benefits from Reciprocal Actions 
Though climate change is a global phenomenon, there are two reasons that the New Jersey Cost 
Test should reflect the costs of climate change. First, climate damages do not respect political 
borders; rather greenhouse gas emissions mix in the atmosphere and affect the climate globally. 
New Jerseyans have financial and personal interests in businesses and property located outside 
the state that may be affected by climate change. Second, because greenhouse gases are global 
pollutants, there is another strong justification for the BPU to incorporate the monetized social 
cost of greenhouse gases in energy resource planning: to encourage reciprocal actions by other 
states and countries, which will benefit New Jersey. In other words, New Jersey’s citizens and 
ratepayers benefit if other jurisdictions take into account climate externalities of their emissions 
imposed on New Jersey. By that logic, New Jersey should also take into account the externalities 
of its emissions that accrue outside of the state’s borders as a means to encourage such 
reciprocity.  
Luckily, New Jersey would be joining a number of other actors, specifically U.S. states, that 
account for climate damages in electricity policy. Several other states are already internalizing 
the externality of greenhouse gas emissions for energy sector valuation and administrative 
decisions,16 including New Jersey’s regional partners. For example, as a neighboring deregulated 
state, New York offers a good model for how New Jersey might apply the social cost of 
greenhouse gases in its electricity proceedings. New York has begun using the social cost of 
greenhouse gases to value climate damages in three different proceedings: (1) benefit-cost 
analysis for distributed energy resources under the state’s Reforming the Energy Vision 
proceeding;17 (2) resource compensation paid to nuclear generators through the Zero-Emissions 
Credit Program;18 and (3) resource compensation paid to distributed energy resources to reflect 

 
15 See NJCT PROPOSAL, supra note 12, at 3–4.  
16 See, e.g., DENISE A. GRAB ET AL., INST. FOR POL’Y INTEGRITY, OPPORTUNITIES FOR VALUING CLIMATE IMPACTS 
IN U.S. STATE ELECTRICITY POLICY (2019), 
https://policyintegrity.org/files/publications/Pricing_Climate_Impacts.pdf.  
17 N.Y. Pub. Serv. Comm’n, Order Establishing the Benefit Cost Analysis Framework, Case 14- M-0101 (Jan. 21, 
2016), https://perma.cc/5EU8-FWK6.  
18 N.Y. Pub. Serv. Comm’n, Order Adopting a Clean Energy Standard 134, Case 15-E-0302 (Aug. 1, 2016), 
https://perma.cc/2PPE-F5HX. Unlike New Jersey, New York has directly based its Zero Emissions Credit value on 
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the environmental value they provide to the grid as part of the Valuing Distributed Energy 
Resources program.19  
For more detail on how states can apply a social cost of greenhouse gases in electricity 
proceedings, see our report, Opportunities for Valuing Climate Impacts in U.S. State Electricity 
Policy.20  

a. How the Test Should Value Greenhouse Gas Emissions 

To estimate the value of greenhouse gas emissions avoided by a given portfolio of EE and PDR 
projects, BPU must first quantify the emissions that portfolio would avoid.21 Once that 
quantification is done, BPU can apply the federally developed social cost of greenhouse gases, 
discussed below, to determine the avoided emissions’ monetary value. Using the social cost of 
greenhouse gases requires only basic arithmetic once decisionmakers to specify several 
parameters applying the metric.22   

The IWG’s SCC is available, technically robust, and readily integrated into the Resource 
Value Test rubric that New Jersey has made the basis for its New Jersey Cost Test. 

In 2009, an Interagency Working Group assembled experts from a dozen federal agencies and 
White House offices to “estimate the monetized damages associated with an incremental increase 
in [greenhouse gas] emissions in a given year” based on “a defensible set of input assumptions 
that are grounded in the existing scientific and economic literature.”23 The estimates are based on 
the three most cited, most peer-reviewed models built to link physical impacts to the economic 
damages of each additional ton of greenhouse gas emissions. (The models are DICE (the 
Dynamic Integrated Model of Climate and the Economy), FUND (the Climate Framework for 
Uncertainty, Negotiation, and Distribution), and PAGE (Policy Analysis of the Greenhouse 
Effect).) The Working Group ran these models using inputs and assumptions drawn from the 
peer-reviewed literature, and its estimates were updated every few years—most recently in 
2016—to reflect the latest and best scientific and economic data.24 

 
the federally developed social cost of greenhouse gases. In 2018, New York’s program was upheld by the U.S. 
Court of Appeals for the Second Circuit, based in part on the fact that the credit value is tied to the Interagency 
Working Group’s estimates of the social cost of carbon. Coalition for Competitive Elec. v. Zibelman, 906 F.3d 41, 
51 (2d Cir. 2018), cert. denied (Apr. 15, 2019).  
19 N.Y. Pub. Serv. Comm’n, Order on Net Energy Metering Transition, Phase One of Value of Distributed Energy 
Resources, and Related Matters 15–16, Case 15-E-0751 (Mar. 9, 2017), https://perma.cc/5XJF-JSNR. See also 
GRAB ET AL., supra note 16.  
20 GRAB ET AL., supra note 16.  
21 See, e.g., NATALIE MIMS, TOM ECKMAN & CHARLES GOLDMAN, TIME-VARYING VALUE OF ELECTRIC ENERGY 
EFFICIENCY, at ix fig.ES-1, 32–36 (2017) (quantifying value of carbon dioxide emissions reduction available from 
different forms of EE across different regions). 
22 One parameter is the applicable year, as the social cost of greenhouse gases increases every year. Another is the 
appropriate estimate; there are four sets of estimates, three based on different discount rates and one reflective of a 
low probability catastrophic risk scenario. See PAUL, HOWARD & SCHWARTZ, supra note 8, at 24–27.  
23 IWG SCC TSD, supra note 6.  
24 Interagency Working Group on the Social Cost of Greenhouse Gases, Technical Update on the Social Cost of 
Carbon for Regulatory Impact Analysis (2016) [hereinafter “IWG SCC Update”], https://perma.cc/UYX6-2W8M.  
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The Working Group’s estimates have been repeatedly endorsed by reviewers. In 2014, the U.S. 
Government Accountability Office reviewed the Working Group’s methodology and concluded 
that it had followed a “consensus-based” approach, relied on peer-reviewed academic literature, 
disclosed relevant limitations, and adequately planned to incorporate new information through 
public comments and updated research.25 In 2016, the U.S. Court of Appeals for the Seventh 
Circuit held that estimates of the social cost of carbon used to date by federal agencies were 
reasonable.26 The U.S. District Courts for the Districts of Colorado and Montana have also 
chided agencies for their failure to use the Interagency Working Group’s estimates of the social 
cost of carbon.27 In 2016 and 2017, the National Academies of Sciences issued two reports that, 
while recommending future improvements to the methodology, supported the continued use of 
the existing Working Group estimates.28 In 2018, two federal courts of appeals upheld states’ use 
of the social cost of greenhouse gases in monetizing the value of avoided emissions from nuclear 
generators.29 In 2019, a New York State court did as well.30 Most recently, the Government 
Accountability Office31 and a federal district court32 have upheld the use of the IWG social cost 
of greenhouse gases in federal decisionmaking and dismissed any domestic-only “interim” 
numbers33 that have cropped up since the group was disbanded as not consistent with the best 
available science and economics. It is, therefore, unsurprising that scores of economists and 
climate policy experts have endorsed the IWG values as the best available estimates.34 

 
25 GOV’T ACCOUNTABILITY OFFICE, REGULATORY IMPACT ANALYSIS: DEVELOPMENT OF SOCIAL COST OF CARBON 
ESTIMATES 12-19 (2014). 
26 Zero Zone, Inc. v. Dep’t of Energy, 832 F.3d 654, 679 (7th Cir. 2016). 
27 High Country Conservation Advocates v. Forest Service, 52 F. Supp. 3d 1174, 1191 (D. Colo. 2014); Montana 
Environmental Information Center v. Office of Surface Mining, 274 F. Supp. 3d 1074, 1098–99 (D. Mont. 2017). 
28 NAT’L ACAD. SCI., ENG. & MEDICINE, VALUING CLIMATE DAMAGES: UPDATING ESTIMATES OF THE SOCIAL COST 
OF CARBON DIOXIDE 3 (2017) [hereinafter “NAS 2017”]; NAT’L ACAD. SCI., ENG. & MEDICINE, ASSESSMENT OF 
APPROACHES TO UPDATING THE SOCIAL COST OF CARBON: PHASE 1 REPORT ON A NEAR-TERM UPDATE 1 (2016) 
[hereinafter “NAS 2016”]. 
29 See Elec. Power Supply Ass’n v. Star, 904 F.3d 518 (7th Cir. 2018) (upholding Illinois ZEC program against 
Federal Power Act preemption challenge); Coalition for Competitive Elec. v. Zibelman, 906 F.3d 41 (2d Cir. 2018) 
(upholding New York ZEC program against Federal Power Act preemption challenge and dormant commerce clause 
challenge).  
30 Hudson River Sloop Clearwater, Inc. v. N.Y. Pub. Serv. Comm’n, 65 Misc. 3d 1219(A) at *12 (N.Y. Sup. Ct. 
2019). 
31 GOV’T ACCOUNTABILITY OFFICE, SOCIAL COST OF CARBON: IDENTIFYING A FEDERAL ENTITY TO ADDRESS THE 
NATIONAL ACADEMIES’ RECOMMENDATIONS COULD STRENGTHEN REGULATORY ANALYSIS, GAO-20-254 (June 
2020);  
32 California v. Bernhardt, No. 4:18-cv-05712-YGR, 2020 WL 4001480 (N.D. Cal. July 15, 2020). 
33 Executive Order 13,783 disbanded the IWG and withdrew its technical support documents, 82 Fed. Reg. 16,093 
(Mar. 31, 2017). In response, a number of agencies have used values that reflect only climate damages that occur 
within U.S. borders. See, e.g., Oil and Natural Gas Sector: Emission Standards for New, Reconstructed, and 
Modified Sources: Stay of Certain Requirements, 82 Fed. Reg. 51,788 (Nov. 8, 2017); Waste Prevention, Production 
Subject to Royalties, and Resource Conservation; Delay and Suspension of Certain Requirements, 82 Fed. Reg. 
46,458 (Oct. 5, 2017). 
34 See, e.g., Richard L. Revesz et al., Best Cost Estimate of Greenhouse Gases, 357 SCIENCE 655 (2017), 
https://policyintegrity.org/files/publications/Science_SCC_Letter.pdf; Michael Greenstone et al., Developing a 
Social Cost of Carbon for U.S. Regulatory Analysis: A Methodology and Interpretation, 7 REV. ENVTL. ECON. & 
POL’Y 23, 42 (2013); Richard L. Revesz et al., Global Warming: Improve Economic Models of Climate Change, 508 
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While it remains the best of available estimates, decisionmakers should recognize that the IWG’s 
Social Cost of Carbon, which is $57 per metric ton of carbon dioxide for emissions in 2020,35 is 
really a lower bound. Many significant climate impacts identified by the Intergovernmental 
Panel on Climate Change are difficult to quantify and so have been omitted from the IWG 
estimates. Effects such as increased fire risk, slower economic growth, and large-scale migration 
are all unaccounted for, despite their potential to cause large economic losses. So, policymakers 
should account for these omissions by treating the 2016 IWG social cost figures presented as 
underestimates.36 
Notably, no existing methodology can calculate accurately a domestic-only estimate, let alone a 
state-only estimate. The models simply were not designed to produce such estimates: for 
example, the models do not account for any interregional spillover effects. Any approximate and 
speculative estimate based on factors like percentage of global GDP, or share of global coastline 
or landmass, will be inherently misleading, as they ignore interregional spillover effects and 
extraterritorial interests of citizens.37 Put simply, there is no New Jersey-only estimate of the 
social cost of greenhouse gases, only a global one. 
Finally, New Jersey’s Clean Energy Act of 2018 requires that “[t]he methodology, assumptions, 
and data used to perform the benefit-to-cost analysis” for energy efficiency programs “shall be 
based upon publicly available sources.”38 Although a 2017 federal executive order disbanded the 
IWG,39 its work is still publicly available, as are the reports on future updates to the IWG’s data 
and methodologies by the National Academies.40 Using the IWG’s 2016 estimates for the social 
cost of greenhouse gases not only fulfills this statutory requirement, but also ensures 
transparency in the BPU’s EE benefit-cost methodology.  
The IWG’s methodology, and why its estimates are the best available values for the SCC, are 
discussed in more detail in the Institute for Policy Integrity’s report The Social Cost of 
Greenhouse Gases and State Policy. 41  

Other States Are Looking to the IWG Social Cost of Greenhouse Gases 
Most if not all states that have to date incorporated or are considering incorporating the social 
cost of greenhouse gases into their electricity decisionmaking have relied at least in part on the 

 
NATURE 173 (2014), https://policyintegrity.org/files/publications/Nature_SCC.pdf (co-authored with Nobel Laureate 
Kenneth Arrow, among others); Nat'l Highway Traffic Safety Admin. Final Regulatory Impact Statement: The Safer 
Affordable Fuel-Efficient (SAFE) Vehicles Rule for Model Year 2021–2026 Passenger Cars and Light Trucks (Mar. 
2020); Decl. of Michael Hanemann ¶ 17, Wyoming v. Interior, No. 16-00285 (D. Wyo. Dec. 14, 2016), 
https://perma.cc/LG2M-MVN9 (stating that estimates prepared by the Working Group for the cost of methane are 
“the best available estimate of the environmental cost of an additional unit of methane emissions.”).  
35 IWG SCC Update, supra note 6, at 4 tbl. ES-1.  
36 See INST. FOR POL’Y INTEGRITY, A LOWER BOUND: WHY THE SOCIAL COST OF CARBON DOES NOT CAPTURE 
CRITICAL CLIMATE DAMAGES AND WHAT THAT MEANS FOR POLICYMAKERS (2019), 
https://policyintegrity.org/files/publications/Lower_Bound_Issue_Brief.pdf.  
37  See Peter Howard & Jason Schwartz, Think Global: International Reciprocity as Justification for a Global Social 
Cost of Carbon, 42 COLUM. J. ENVTL. L. 203 (2017), https://policyintegrity.org/files/publications/Think_Global.pdf. 
38 N.J.S.A. 48:3-87.9(d)(2). 
39 Exec. Order 13,783, 82 Fed. Reg. 16,093 (Mar. 31, 2017).  
40 NAS 2017 and NAS 2016, supra note 28. 
41 PAUL ET AL. supra note 8. 
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IWG numbers or methodologies. States using or considering the IWG social cost of greenhouse 
gases include California, Colorado, Illinois, Maine, Maryland, Minnesota, Nevada, New York, 
Virginia, and Washington State. While many of these states primarily use the social cost of 
greenhouse gases in electricity policy, California and Washington State both use the social cost 
of greenhouse gases in other contexts.  
All of these above-listed states make use of the federal IWG social cost of greenhouse gases 
estimates. Some states, such as California and Washington State, take a conservative approach 
and therefore use higher SCC estimates that are based on the IWG’s high-impact range of 
estimates.42 Many other states, like Illinois and Nevada, use the so-called “central” estimate 
based on a 3% discount rate.43 Considering New Jersey’s recent experiences with extreme 
weather events, like Super Storm Sandy—which caused $70 billion in damages in New Jersey 
and other nearby states44 —BPU may want to reflect the state’s particular vulnerabilities to 
climate change by using a high-end estimate to price emissions.  

3. BPU Should Consider Using a Different Approach to Value Local Air Pollution 
Policy Integrity agrees strongly with BPU’s decision to value the avoidance of local air pollution 
(SO2, NOx, and PM2.5), but encourages BPU to consider using a different approach than the one 
currently proposed. That is, the straw proposal would have BPU value local pollutants using the 
U.S. Environmental Protection Agency’s “Benefits per Kilowatt-hour” (BPK) approach.45 BPU 
should consider instead using the tools and methodology described in Policy Integrity’s 2018 
report, Valuing Pollution Reductions,46 to assign a value to the local air pollution avoided by EE 
and PDR investments under the New Jersey Cost Test. 
EPA’s BPK tool is methodologically sound as a general matter, but at least two of its features—
enumerated below—could cause it, if incorporated into the New Jersey Cost Test, to result in 
misestimations of the value of some projects.  

(1) Project/portfolio size. the BPK tool is designed to estimate the value of projects of 
specified size-range: “EPA modeled . . . the EE projects assuming generation reductions of 500 
GWh for uniform EE scenarios and 200 GWh for EE during peak hours.”47 Indeed, EPA 
expressly “advises against using AVERT to estimate emissions reductions for projects that are 
too small (~ 1 MW) or too big . . . The absolute amount can differ by region but can be as low as 

 
42 See http://costofcarbon.org/ (California uses the 3% central estimate and the “high impact” estimate of 
approximately $123/metric ton CO2 in its value of distributed energy resources proceeding; Washington State 
recommends utilities use the 2.5% discount rate estimate of approximately $78/metric ton CO2). 
43 See http://costofcarbon.org/ for more details. 
44 Nat’l Oceanic and Atmospheric Admin., Nat’l Hurricane Ctr., “Costliest U.S. Tropical Cyclones Tables Updated” 
(Jan. 26, 2018), https://perma.cc/L225-U4F2.  
45 U.S. ENVTL. PROTECTION AGENCY, PUBLIC HEALTH BENEFITS PER KWH OF ENERGY EFFICIENCY AND 
RENEWABLE ENERGY IN THE UNITED STATES: A TECHNICAL REPORT (2019) [hereinafter “BPK REPORT”], 
https://perma.cc/XN8P-V6V6.  
46 JEFFREY SHRADER, BURCIN UNEL & AVI ZEVIN, INST. FOR POL’Y INTEGRITY, VALUING POLLUTION REDUCTIONS: 
HOW TO MONETIZE GREENHOUSE GAS AND LOCAL AIR POLLUTANT REDUCTIONS FROM DISTRIBUTED ENERGY 
RESOURCES (2018), https://policyintegrity.org/publications/detail/valuing-pollution-reductions.  
47 BPK REPORT, supra note 45, at 13. 
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1,000 MW.”48 To the extent that the New Jersey Cost Test applies to portfolios of the “wrong” 
size, the BPK tool could generate misestimations of avoided emissions’ value. 

(2) Granularity. BPK relies on AVERT, which uses hourly emissions data at the county, 
state, and regional levels to calculate peak and uniform EE values. BPK also treats 12 p.m. to 6 
p.m. on weekdays as the window when EE can reduce peak energy use.49 This means that BPK 
inputs are too coarse to provide a clear picture of actual benefits of EE measures.  The emission 
benefits of EE or PDR measures depend on how marginal emission rates (MERs) vary during the 
period when loads change. As illustrated in Figure 1 below, which compares PJM-reported peak 
and off-peak marginal emission rates with 5-minute marginal emission rates calculated by 
WattTime, coarse MER estimates that are averaged over long intervals miss a great deal of 
information about actual emissions. Furthermore, relying on long intervals might result in 
underestimates of the value of EE and PDR measures that reduce load during off-peak hours (as 
can be seen from in the area marked by the circle on the left) or overestimate the value of 
measures that reduce load during peak hours (the circle on the right). While it may be that a 
coarse estimate of avoided emissions’ value based on peak and off-peak times is better than 
none, a coarse estimate is often inaccurate, and so is less likely than a granular estimate to help 
New Jersey recognize and reward the emissions-related value of EE and PDR investments. 

Figure 1. Marginal Emissions Rates in PJM 

 
Graphic based on analysis by WattTime 

Therefore we recommend that BPU use more granular calculation methods as outlined in Policy 
Integrity’s Valuing Pollution Recutions.  

 

 
48 Id. at 20. 
49 Id. at 10–11. 
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4. Conclusion 
EE and PDR can be potent means of avoiding the emissions of greenhouse gases and local 
pollutants from electricity generation. BPU is right to explore how to incorporate values to 
capture both of these categories of pollutants into the New Jersey Cost Test. With respect to 
greenhouse gases, Policy Integrity encourages BPU to recognize not just the validity and 
feasibility of valuing them, but also that failing to value them would mean forgoing an 
opportunity to help align EE and PDR investments with the state’s greenhouse gas emissions 
reduction agenda. With respect to local pollutants, Policy Integrity encourages BPU to examine 
the potential sources of misestimation noted above and to consider the methodology described in 
Valuing Pollution Reductions: How to Monetize Greenhouse Gas and Local Emission 
Reductions from Distributed Energy Resources. 
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         August 5, 2020 
 
Via E-mail (EnergyEfficiency@bpu.nj.gov) 
Aida Camacho-Welch, Secretary of the Board 
Board of Public Utilities 
44 S. Clinton Ave., 9th Floor 
P.O. Box 350 
Trenton, NJ 08625-0350 
 

Re: New Jersey Cost Test Proposal 

Dear Secretary Camacho-Welch: 

Please accept these comments on behalf of Public Service Electric and Gas Company (“PSE&G” 
or the “Company”) in connection with the above-referenced matter.  PSE&G thanks the New 
Jersey Board of Public Utilities (“BPU” or “Board”) for providing this thoughtful proposal and 
providing the opportunity for comments.   

PSE&G’s comments are premised on the following principles, which we believe will help ensure 
that the New Jersey Cost Test (“NJCT”) best reflects the full and true economic and environmental 
benefits and costs of the Energy Efficiency programs operated by both the utilities and the 
Division of Clean Energy. 

1) All elements of the test should reflect the most up to date information available 
2) Data should be forward looking whenever possible, and avoid using historic data when 

forward looking, publicly available, data exists 
3) Calculation methodologies should reflect the best scholarship available 
4) Calculation methodologies should be consistent with prior Board action and information 

whenever possible. 
 

As a general matter, PSE&G applauds the Board and Staff for this thorough proposal.  PSE&G 
believes that overall, the proposal is a good starting point, capturing the majority of economic 
and environmental benefits and costs that are important to New Jersey’s clean energy policy 
goals, and consistent with the directives of the Clean Energy Act.  Our comments will attempt to 
answer questions posed in the proposal, suggest alternate methodologies in some instances that 

mailto:matthew.weissman@pseg.com
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we believe will yield more comprehensive results, and add a few other benefits that were either 
partially or not addressed. 

NJCT Framework 

PSE&G agrees with Staff’s recommendation that the NJCT be used as the primary cost 
effectiveness test, and that the other tests only be used for informational purposes.  We also 
agree that it is appropriate to include Non Energy Impacts (“NEIs”) in the test. Due to the 
complexities of determining values for some NEIs, we should attempt to approximate their value 
based on work done in other jurisdictions. 

PSE&G believes that in many instances, input values can and should reflect utility specific 
information.  However, in those instances a statewide value may also be needed for use by the 
Division of Clean Energy in determining cost effectiveness for its programs.  Specific instances of 
this will be referenced throughout our comments. 

Discount Rate 

PSE&G recommends a societal discount rate be applied for the NJCT, primarily due to the long-
term nature of many of the benefits.  Reductions in carbon, sulfur dioxide, particulates and other 
nitrogen oxides have generational benefits to New Jersey residents in improved physical and 
emotional health and greater economic vitality.  These benefits will far outlast the economic life 
of the measures installed.  Likewise, the economic multiplier effects of a robust Energy Efficiency 
value chain in the State will have long-term benefits to communities that go beyond the programs 
themselves.  Further, all customers will reap the health and economic benefits that Energy 
Efficiency will bring the State.  It is these types of long term, broad customer benefits that dictate 
the use of a societal discount rate. 

A societal discount rate in many instances reflect a long-term Treasury bill rate, which today is 
hovering just above 1 percent.  Understanding that this rate is substantially lower than what it 
typical, PSE&G recommends that a 3% discount rate be used.  This is consistent with what PSE&G 
used as the social discount rate in its recent Clean Energy Future – Energy Efficiency filing. 

Electric Line Losses 

Adjustments for line losses in utility-administered programs should be based on utility specific 
data.  Each electric utility has unique characteristics that can result in different values, and each 
utility has information on their average line losses at various voltage levels.  Line loss adjustments 
should be program specific. For example, line losses for residential programs are higher since 
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they are served at secondary distribution level voltages.  Programs that serve larger customers 
should use the primary distribution line loss rate.  The line losses by voltage level are listed in the 
Company’s Electric Tariff for Service.  PSE&G also believes an adjustment should be made to 
convert average line losses to marginal line losses, which better reflects the real benefit of Energy 
Efficiency to the system.  PSE&G recommends use of the 1.5X factor cited in the May 2019 
Avoided Cost Memo.1  Please see the table below for the Company’s recommended loss 
expansion factors: 

  1 2= 1/ (1- Col 1) 3 = Col 2 * 1.5 
  Line Losses Loss Expansion 1.5X Gross-up 
Secondary 5.8327% 106.19% 9.2910% 
Primary 3.3153% 103.43% 5.1435% 
Subtransmission 2.0472% 102.09% 3.1350% 

Notes: Section 4.3 
Electric Tariff   

From May 
2019 Avoided 
Cost Memo 

 

Natural Gas Losses 

Omitted from this proposal, natural gas systems do experience losses, which at the margin, are 
avoided from lower use.  For PSE&G’s system, the tariff loss factor is 2.0%.   

Energy Savings Benefits – Avoided Wholesale Electric Costs 

PSE&G recommends that the wholesale electric prices reflect future prices, which are publicly 
available, rather than using the three-year average of historic wholesale prices.  Monthly PJM 
Western Hub day ahead future prices can be used for the first two years, adjusted for congestion 
to the New Jersey region, specific to each utility’s zone, after which the price series can be 
transitioned to reflect the price escalation of the Energy Information Administration (EIA) 2020 
Annual Energy Outlook (AEO) generation reference case for the PJM/East region. Values should 
be calculated for on- and off-peak prices on a monthly basis. 

Avoided Wholesale Natural Gas Costs 

Similar to the wholesale electric prices, PSE&G recommends that the natural gas price series also 
reflect publicly available future prices, rather than historic prices.  Additionally, this future price 

                                                      
1 https://www.njcleanenergy.com/files/file/BPU/Avoided%20Cost%20Memo.pdf 

https://www.njcleanenergy.com/files/file/BPU/Avoided%20Cost%20Memo.pdf
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series should also reflect “basis”, which is the cost to move natural gas from the publicly traded 
hub, the Henry Hub price, to New Jersey.  Monthly Henry Hub future prices with adjustment for 
monthly basis should be used for the first 2 years, then transition over to 2020 EIA AEO prices, 
escalating the monthly future prices in alignment with the EIA price series.  Further, basis should 
be based on the marginal, or most expensive, natural gas delivery point into the gas distribution 
service territory.  

Avoided Electric Capacity Costs 

PSE&G recommends that the PJM capacity market Base Residual Auction (BRA) prices, escalated 
based on the historical price escalation rate of BRA prices, be used to determine the avoided 
capacity benefit.  The BRA prices used should be specific to the electric utility service territory, 
so ACE, JCP&L and RECO are within the Eastern MAAC zone, while PSE&G is within its own PSEG 
zone. (PSE&G also has a PS North zone, which does not always clear at a separate price, so for 
purposes of simplicity, the PSEG zone should be used).  A statewide average can be determined 
for DCE programs.   

Additionally, avoided capacity costs should be adjusted for the fact that demand savings are 
measured at retail, but the benefit grosses up to the wholesale level.  PJM has developed a 
Forecast Pool Requirement (FPR) factor for this purpose.  This adjustment is also referenced in 
the May 2019 Avoided Cost Memo.  Capacity savings should also be adjusted for line losses, just 
as electric energy savings are. 

Avoided Cost of Transmission 

PSE&G does not recommend that the avoided cost of transmission be factored into the NJCT.  
The cost of installed transmission assets, like installed distribution assets, is not avoided because 
of Energy Efficiency programs.  Those costs are in-service and will continue to be recovered from 
customers. 

Avoided Electric T&D investments 

The deployment of Energy Efficiency can, however, lower the amount of future investment in 
transmission and distribution assets.  The May 2019 Avoided Cost Memo discusses this value, 
and using other recent research, determined that the value of $66.03/MW-year be used.  PSE&G 
recommends that the Board continue to use this value, with the understanding that the EM&V 
working group may undertake research on this topic in order to obtain a New Jersey specific value 
in the future. 
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Demand Reduction Induced Price Effects (DRIPE)   

The determination of DRIPE should be made using a wholesale market production model in order 
to perform scenario modeling to determine the market price impact of Energy Efficiency 
programs compared against a scenario without the programs.  The Board should allow each utility 
to perform its own analysis for the first program cycle, with a recommendation that a standard 
approach be developed by the EM&V working group prior to the next program cycle. 

Costs 

Non-Measure, Non-Program-Specific Costs 

PSE&G recommends that costs that fall into this category, including expenditures such as EM&V, 
pilot programs, data tracking systems and other Information Technology (IT) expenditures, 
education and outreach, program management, and program design and development should 
not be included in the NJCT.  Specifically, several types of costs related to ramp up and 
development of new programs and pilots should be excluded from the NJCT as they reflect higher 
expenditure in the early years required to ramp up to the targets, and over time will reduce as 
the programs can continue to operate at full scale without the need for additional ramp up costs. 

• IT expenditures, particularly the startup investments that all utilities in New Jersey will 
need to make to effectively transfer the portfolio of core programs and operate them in 
a 21st century customer experience environment, are a long term investment that will 
provide benefits beyond the first 3-year program cycle.  To include them in the NJCT 
would lower the result without merit since this initial investment is essential to a well 
performing portfolio over the next several program cycles.  PSE&G also recommends this 
expenditure be put in the non-program specific category as most IT expenditures, and 
particularly data tracking systems, are used for the benefit of the entire portfolio without 
a direct link to individual programs. 

• EM&V expenditures are a type of regulatory requirement that is necessary for the State 
to have confidence in the program results.  They are not essential to the programs 
themselves, so that cost should not be a factor in the NJCT. 

• Pilot programs are meant to explore new technologies and new program approaches with 
a primary goal of learning.  Administrators will not know in the planning stages what level 
of success these pilots may achieve.  To include pilot costs in the NJCT would discourage 
utilities from pursuing pilots, and hurt the longer-term success of the overall portfolio.  
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However, PSE&G also recommends that pilot benefits not be included in the NJCT as well, 
giving the utilities the flexibility needed to pursue new ideas. 

• Other portfolio level costs including education and outreach, program management, and 
program design and development help enable the entire portfolio to succeed and are not 
attributable to any program in particular. They also represent costs that have a significant 
ramp up factor, to help these programs achieve scale that will have benefits for many 
years to come. 
 

Non-Energy Resource Savings 

Avoided Carbon Emission Damage Benefits -  PSE&G recommends that the Board use the 
Interagency Working Group’s August 2016 Technical Support Document on Social Cost of 
Greenhouse Gases, United States Government: -Technical Update of the Social Cost of Carbon 
for Regulatory Impact Analysis -Under Executive Order 12866, to determine the avoided damages 
per ton of CO2. This should be used for both avoided electric and avoided natural gas carbon 
emissions.  This report is the gold standard by which many organizations determine the “social 
cost of carbon”, and has been used by the Board in other proceedings, such as its recent ZEC 
proceeding.  It is also used as the basis for determining the social cost of carbon in the May 2019 
Avoided Cost Memo. This cost is approximately $47 per ton of CO2 for 2020 and reflects an 
accurate picture of the value to society generated by avoiding these emissions. 

To then determine the overall damage avoidance, PSE&G recommends that this value be 
multiplied by the marginal CO2 emission rates for electricity and natural gas.  For electricity, we 
recommend that the Board use the EPA’s eGrid2 analysis (2018 data set), specifically using the 
RFC East non-baseload emission rate.  For natural gas, we recommend the use of the standard 
CO2 emission rate for natural gas, 11.7 lbs/therm, as listed in the FY2020 version of the Clean 
Energy Program’s Protocols to Measure Resource Savings, page 13.  

Avoided Damage Benefits from other Pollutants 

While the source for electric public health benefits is a trusted entity (EPA), PSE&G recommends 
that this particular source not be used, for the very simple reason it is incomplete.  It ignores the 
public health benefits of emission reductions for gas measures.  As an alternative, PSE&G 
recommends the use of the February 2018 Environmental Protection Agency (“EPA”) Technical 
Support Document for Estimating Benefit per Ton of Reducing PM2.5 Precursors from 17 Sectors.  
This alternate EPA analysis provides damage assessments in a common unit of measure ($/ton of 

                                                      
2 https://www.epa.gov/energy/egrid-summary-tables 

https://www.epa.gov/energy/egrid-summary-tables
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pollutant) that can then be used for both electricity and natural gas.  To then determine the 
damage avoidance, PSE&G recommends the use once again of the EPA eGrid data set to fix the 
SO2 and NOx emission rates for electricity, and to use the FY2020 Protocols to Measure Resource 
Savings, page 13 for the natural gas emission rates. 

Economic Multiplier Benefits/Costs (net benefits) 

Economic multiplier net benefits can and should be measured separately in the NJCT.  Economic 
multiplier net benefits should be calculated using state-wide or territory specific input-output 
modeling. This can be accomplished using industry standard input-output models. The Rutgers 
“Analysis for the 2011 Draft of the New Jersey Master Plan” should be used for direct job creation, 
and in fact has been used by the State of New Jersey and utilities in prior energy efficiency filings.  
The National Renewable Energy Laboratory (NREL) Jobs and Economic Development Impact 
(JEDI) model should be used to determine indirect and induced jobs. JEDI is an input-output 
economic impact model that has been accepted by the NJ BPU and uses state and industry 
specific economic multipliers that estimate the indirect and induced economic impact of energy 
industry investments. 

Avoided Market Volatility Benefit 

This benefit, which reflects the benefit to customers of avoiding exposure to volatile electricity 
and natural gas markets, is not addressed in the proposal.  Many jurisdictions include this as a 
benefit to customers, typically with an adder, rather than a specific value per unit of energy 
saved.  PSE&G recommends that a 10% adder be included in the NJCT, which should be applied 
to the avoided electric and natural gas wholesale costs, and the avoided electric capacity cost.  
This is consistent with the value contained in PSE&G’s Clean Energy Future – Energy Efficiency 
filing. 

Avoided Renewable Energy Certificates (REC) Benefit 

This benefit was not directly mentioned in the proposal, but Avoided REC costs should be 
calculated based upon the required percentages set forth in law for all REC types, as well as price 
forecasts for each REC type. The product of these percentages and the utility’s energy savings 
requirements will provide a weighted average price per MWh. 

Low Income Health and Safety Impacts 

PSE&G generally agrees with the proposed low income health and safety factors.  There are many 
methods by which these, and perhaps additional, factors can be estimated.  However, given the 
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need to quickly conclude this work in order to facilitate utility filings, PSE&G would support their 
use for low-income customer programs.  Further research into this topic should be undertaken 
by the Equity working group in collaboration with the EM&V workgroup to develop New Jersey 
specific factors for the future. 

Water and Sewer Benefits 

PSE&G agrees that water and sewer benefits should be included in the NJCT, but respectfully 
disagree that there are no current electric or natural efficiency measures that impact water 
usage.  Low flow showerheads and faucet aerators conserve both heat (generated by either 
electricity or natural gas) and water.  The average avoided cost of water and wastewater should 
be used to determine the direct financial benefit to customers of using less water, as determined 
as part of the energy efficiency project.  Larger societal benefits would require more research. 

New Jersey Sales Tax  

Omitted from this proposal is the inclusion of sales tax when determining the full financial 
benefits of the direct energy related savings.  As customers save energy, they will avoid paying 
sales tax on the electricity and natural gas they no longer consume.  The avoided wholesale prices 
referenced earlier do not include NJ sales tax, so it must be added to the calculation to give a 
complete picture of the direct energy benefits. 

Impacts on O&M 

The proposal lists this impact as a cost, but this impact is more likely to be a net benefit rather 
than a cost.  PSE&G agrees that conceptually, this net benefit should be included in the NJCT. 

In conclusion, with these recommended modifications, PSE&G believes that the New Jersey Cost 
Test will fulfill the directives of the Clean Energy Act, and will establish a sound foundation for 
the further work that will be undertaken over the next few years to establish a more robust 
Resource Value Test that is tailored to the specific clean energy and equity policy goals for New 
Jersey.  Once that effort has been completed, we recommend that its results be used for the 
following 3-year program cycle.  Thank you for the opportunity to provide these comments. 

 Very truly yours, 

  
 Matthew M. Weissman 
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ROCKLAND ELECTRIC COMPANY 

COMMENTS ON  

NEW JERSEY COST TEST PROPOSAL 

 

Rockland Electric Company (“RECO” or the “Company”) submits the comments set forth below in response to 

the New Jersey Cost Test (“NJCT”) Proposal (“Proposal”) of the New Jersey Board of Public Utilities (“Board”), 

Division of Clean Energy.  The Company developed these comments in collaboration with its consultant, 

Applied Energy Group. 

Comments 

Discount Rates 

Proposal Summary 

The Proposal included a variety of options for determining the discount rate for the benefit cost analysis 

(“BCA”). For example, the Proposal recognized that many jurisdictions use the utility weighted average cost of 

capital. Alternatively, the Federal Government recommends a 7% discount for the BCA. Board Staff (“Staff”) 

seeks stakeholder feedback on the appropriate discount rate to include in the NJCT. 

Discussion 

In general, the discount rate used in the BCA should be consistent with the policy goals and values of energy 

efficiency program investments. The Clean Energy Act of 2018 states that the BCA of energy efficiency and 

demand response programs should incorporate both economic and environmental factors. According to the 

NJCT framework, Board Staff is anticipating that the NJCT will be a combination of the TRC and the SCT from 

the California Standard Practice Manual. As such, the benefits and costs of the energy efficiency and demand 

response programs should reflect a social rate of time preference for discounting future values. 

RECO Recommendation 

• The Board should use a societal discount rate to calculate the net present value of benefits and costs in 

the NJCT. 

Line Losses 

Proposal Summary 

According to the Proposal, Board Staff requests comments on the appropriate line loss adjustment factor and 

how it should be applied in the BCA. In particular, Board Staff requests comment on whether to use a 4.97% 

line loss adjustment, which is based on the value the Board uses to in other contexts related to renewable 

generation. Board Staff also requests comment on whether to apply the adjustment factor as average line 

losses or marginal line losses. 

Discussion 

Line losses are adjustment factors that are used to convert the energy savings and demand reductions that 

occur at the customer meter to the source at which they are valued. For example, energy efficiency measures 

result in reduced electricity consumption at a customer’s home or business. However, for the purposes of the 

NJCT analysis, the resource value of electricity appears to be determined at the point of generation. The 
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losses that occur from the point of generation to the customer meter must be accounted for in order to 

value electricity savings and demand reductions properly in the NJCT analysis.  

The amount of losses on the electrical grid varies over the course of the year for each utility according to 

seasonal and hourly changes in system load, as well as other factors. As such, the line loss factor should 

account for this time variation with separate values for annual energy losses and peak losses that occur 

during times of high demand. Loss factors can also be given as an average across the year or marginal to 

reflect the amount of losses associated with producing one additional unit of electricity. 

RECO Recommendations 

• Electricity line losses should be incorporated into the cost-effectiveness analysis using two separate 

factors, one for annual energy losses, and another for losses that occur at utility peak times. 

• Marginal line losses should be used for the NJCT. Average line losses should be converted to marginal 

line losses using a multiplier of 1.5 until more utility-specific information is available.1  

• Line losses should be based on utility-specific information and should not be applied uniformly for 

utilities across the state. 

Efficiency Measure Incremental Costs 

Proposal Summary 

The Proposal includes the industry standard definition of incremental costs as the total costs of the efficient 

measure minus the costs of the baseline measure. Notably, the Proposal states that the incremental cost 

should include both incremental equipment, as well as labor costs associated with installation. The Proposal 

also includes other costs related to the impact of energy efficiency measures on equipment operation and 

maintenance (“O&M”) costs. The Proposal further recommends that incremental costs should be 

documented in the Technical Reference Manual (“TRM”) and should be tracked and reported by the program 

administrators. 

Discussion 

The Proposal’s treatment of incremental costs is mostly consistent with best practices that are common in 

other jurisdictions. Currently, the New Jersey Protocols do not include guidance on the incremental cost of 

efficiency measures, so it is assumed that this information will have to be obtained from other similar 

jurisdictions until the New Jersey specific information can be included in the TRM. It is important for there to 

be consistency among utilities in the treatment of measure costs, where possible. However, it may be 

appropriate to include utility-specific costs where actual or evaluated information is available. It is unclear 

from the Proposal how program administrators should track and report incremental costs, O&M costs, and 

deferred capital expenditures. 

RECO Recommendations 

• RECO agrees that O&M costs should be quantified and included in the NJCT.  

• RECO disagrees that incremental costs, O&M, and deferred capital expenditures should be tracked and 

reported by the program administrators as this is not something that can be tracked at the project level.  

 
 
1 Lazar, Jim and Xavier Baldwin. Valuing the Contribution of Energy Efficiency to Avoided Marginal Line Losses and Reserve Requirements. 

Regulatory Assistance Project (RAP). August 2011. 
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• RECO agrees that incremental costs, O&M, and deferred capital expenditures should be documented in 

the TRM based on independent third-party evaluation results. 

Direct Energy Benefits 

Proposal Summary 

Board Staff proposes to rely on PJM market data to determine the direct energy benefits associated with 

investments in energy efficiency. In particular, the Proposal recommends using PJM data for avoided 

wholesale electricity costs, avoided generation capacity costs, and the avoided transmission costs. For non-

electric avoided costs, Board Staff proposes using Henry Hub Wholesale prices for avoided natural gas costs 

and EIA Annual Energy Outlook projections for the mid-Atlantic region for avoided delivered fuel costs. 

Board Staff also requests comment on whether to include avoided distribution costs in the NJCT. 

Discussion 

The proposed approach to valuing avoided electricity costs appears to employ a single, statewide value for 

all utilities. Using a statewide value does not fully capture the differences in energy costs among the utilities. 

Each utility may have very different energy costs and generation resource mix in delivering electricity to 

customers. Using utility specific avoided energy costs will ensure that the benefits associated with energy 

efficiency programs are assessed in the NJCT consistent with how they actually accrue to customers in a 

given jurisdiction. 

In addition to the direct energy benefits referenced in the Proposal, avoided distribution costs are important 

to include in a full and robust benefit-cost analysis of energy efficiency investments. Similar to other 

distributed energy resources investments, energy efficiency savings impacts the distribution system costs. 

Energy savings and peak demand reductions can help to defer utility investment in capital infrastructure 

upgrades and slow asset depreciation. As such, it is important to include avoided distribution costs in the 

BCA of customer funded utility programs since the capital costs are often recovered through customers. 

Furthermore, including avoided distribution costs treats investments in energy efficiency and distributed 

energy resources, such as non-wires alternatives, consistently across the state. 

RECO Recommendations 

• RECO recommends using utility-specific avoided costs for avoided energy, capacity, and transmission 

costs. Statewide avoided cost values based on PJM data will not properly account for variation among 

the utilities. 

• Avoided distribution costs should be quantified and accounted for in the NJCT analysis. The avoided 

distribution cost should be based on utility specific information and should be aligned with the 

methodologies used to quantify this cost for other initiatives, such as non-wires alternatives and 

distributed energy resources. 

• Utility-specific avoided costs should be based on publicly available data, where appropriate. 

Indirect Energy Benefits 

Proposal Summary 

In addition to direct energy benefits, Board Staff also recognizes that investment in energy efficiency results 

in indirect benefits associated with its effect on energy prices. In particular, Board Staff seeks comment on 
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how benefits associated with Demand Reduction Induced Price Effects (“DRIPE”) should be measured and 

reported in the NJCT.  

Discussion 

While DRIPE are referenced in several jurisdictions, there is not yet a standard approach to measuring these 

impacts that is widely accepted in the industry. Nevertheless, studies have demonstrated that DRIPE may 

have a significant impact on energy prices. Therefore, DRIPE should be included as part of the NJCT. Given 

the differences among utilities in terms of the resource mix and relative energy costs used to supply 

customers with electricity, the DRIPE benefits may vary greatly based on service territory. As such, DRIPE 

should be included in the NJCT with separate values for each utility to account for these differences. The 

calculation method and application in the NJCT should be a topic of future stakeholder discussions to 

determine proper approach. 

RECO Recommendations 

• RECO agrees that benefits associated with DRIPE should be included in the NJCT. 

• DRIPE impacts should be calculated and applied using utility-specific information.  

Non-Energy Resource Savings 

Proposal Summary 

Board Staff proposes to include a series of non-energy resource savings in the NJCT to account for public 

health, low-income health and safety impacts, and water and sewer benefits. Public health benefits are 

proposed to be based on a recent United States Environmental Protection Agency (“EPA”) study that attempts 

to monetize public health benefit estimates associated with energy efficiency. EPA determines the public 

health benefits using various discount rates and applied volumetrically based on the amount of energy 

savings. However, EPA recommends that the public health benefits determined by the study should not be 

used beyond 2022. Board Staff also seeks stakeholder input on the appropriate methods to estimate the 

value of avoided emissions. 

Discussion 

Recent studies, including those referenced in the Proposal, demonstrate that non-energy resource savings 

occur as a result of investment in energy efficiency programs. While it is reasonable to include these benefits 

in the NJCT, non-energy resource savings should be based on quantifiable benefits that are documented and 

applicable to energy efficiency programs. When applying non-energy resource savings to energy efficiency 

programs, it is important that overlapping benefits are not double counted.  

RECO Recommendations 

• RECO agrees that the NJCT should quantify and include non-energy resource savings associated with 

public health, low-income health and safety impacts, and water and sewer benefits. 

• The NJCT should quantify and include the avoided costs associated with greenhouse gas emissions 

reductions that result from investment in energy efficiency across all sectors. 

• The NJCT should quantify and include health and safety impacts associated with income qualified 

customers. However, the health and safety impacts attributable to income qualified customers should be 

careful not to double-count the benefits associated with greenhouse gas emissions reductions. 

• Avoided water and sewer costs based on average water and sewer rates in New Jersey may be used. 

However, utilities should be permitted to use utility specific information where available.  
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• Other non-energy benefits, such as economic development benefits, may be considered for inclusion.  

However, these benefits should not be double-counted with other benefit categories.  



 
August 5, 2020 
 
Aida Camacho-Welch, Secretary 
New Jersey Board of Public Utilities 
44 South Clinton Avenue, 3rd Fl., Suite 314  
P.O. Box 350  
Trenton, New Jersey 08625-0350 
 
Re:  NJ Cost Test 
 
Secretary Camacho-Welch,  
 
Pursuant to the Board of Public Utilities’ (“Board”) July 24, 2020 Notice of the New 
Jersey Cost Test public stakeholder meeting and opportunity to provide written 
comments (“Notice”) in Docket numbers QO19010040 and QO20060389, Sunrun Inc. 
(“Sunrun”) offers the following comments and recommendations on the Draft New 
Jersey Cost Test (“Draft NJCT”) and in response to Staff’s request for comments on 
specific elements of the Draft NJCT. 
 
I.  DISCUSSION 

 
A.  The NJCT Should Be Designed to Accurately Evaluate Energy Storage as 

an EE and PDR Resource. 
 
As we move into a more electrified future, traditional thinking on energy efficiency 
(“EE”) is evolving toward energy optimization and flexibility. Traditional EE resources 
have been able to lower total consumption and in turn reduce peak demand. Customer-
sited energy storage is emerging as an advanced EE resource that provides optimization 
and flexibility benefits when integrated into peak demand reduction (“PDR”) and similar 
programs.   
 
A recent report from the Clean Energy Group titled “Energy Storage: The New Efficiency 
- How States Can Use Energy Efficiency Funds to Support Battery Storage and Flatten 
Costly Demand Peaks,”1 (“CEG Report”) incorporated in these comments as Attachment 

																																																								
1  Olinsky-Paul, Todd, Clean Energy Group, Energy Storage: The New Efficiency, 
How States can use Energy Efficiency Funds to Support Battery Storage and Flatten 
Costly Demand Peaks (Apr. 2019) (“CEG Report”) available at 
https://www.cleanegroup.org/ceg-resources/resource/energy-storage-the-new-efficiency/. 
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A, highlights numerous benefits of incorporating energy storage as an EE resource 
through PDR programs. The CEG Report followed the Massachusetts Department of 
Public Utilities recent incorporation of energy storage as an EE resource in 
Massachusetts. The CEG Report notes that the inclusion of energy storage as an 
efficiency measure was “preceded by the recognition that in addition to reducing 
consumption, there is also value in shifting consumption from times of high electricity 
demand to times of lower demand.”2  The CEG Report further notes that “[t]his peak load 
shifting is an increasingly important application for which batteries are well suited, and 
which cannot be accomplished with traditional, passive efficiency measures.”3   

 
Recognizing the high cost of meeting peak demand, Massachusetts brought demand 
reduction measures into its efficiency program and created new market participation 
pathways for residential customers with behind-the-meter (“BTM”) energy storage 
systems to deliver savings to all ratepayers.4 
 
With respect to cost effectiveness, the CEG Report emphasizes that “[s]ince most state 
rebate and incentive programs include cost-effectiveness screens, it is important that 
states develop methods to fairly and thoroughly evaluate the costs and benefits of battery 
storage.”5  The CEG Report recommends that “[w]here a benefit/cost test is required, a 
full accounting of the benefits of battery storage should include both energy benefits and 
non-energy benefits.”6  The CEG Report notes that the benefit-cost ratio (“BCR”) of the 
energy storage programs recently approved in Massachusetts (which were found to have 
a net benefit) are based only on the energy benefits of storage and do not take into 
account the non-energy benefits, despite the fact that these non-energy benefits are 
commonly used in calculating the BCR of traditional efficiency measures in 
Massachusetts.7 
 
The CEG Report’s discussion of the inputs used to calculate BCR for energy storage in 
the context of energy efficiency funding offers two important considerations for 
evaluating energy storage programs in New Jersey: (1) even when the energy-only 
benefits of storage are considered, energy storage has been found a cost-effective EE / 
PDR resource; and (2) including the non-energy benefits of storage more accurately 
reflects the BCR of energy storage.  
 
As highlighted in the CEG Report, utilizing appropriate cost-effectiveness evaluations to 
derive accurate BCR for EE and PDR programs and supporting technologies is critical to 
designing programs to meet New Jersey’s EE and PDR goals.  
 

																																																								
2  Id. at 7. 
3  Id. 
4  See, Mass. Dept. of Pub. Utils, Docket Nos. 18-110 - 18-119, Order Approving 
Massachusetts Joint Statewide Electric and Gas Three-Year Energy Efficiency Plan 
2019-2021 at pp. 31-35 (Jan 29, 2019) (“EEAC Order”). 
5  CEG Report at 6. 
6  Id. at 19. 
7  Id.  
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The Clean Energy Act of 2018 (“Act”) requires the implementation of a new generation 
of cost effective EE and PDR programs to increase the energy savings enjoyed by all 
New Jersey consumers and emphasizes the need for these programs to meet the needs of 
low-income communities. The Act provides that EE and PDR programs “shall have a 
benefit-to-cost ratio greater than or equal to 1.0 at the portfolio level, considering both 
economic and environmental factors.” The Act further provides that while the EE and 
PDR portfolios must have a benefit to cost-ratio of 1.0 or greater, individual program 
with a benefit-to-cost ratio of less than 1.0 “may be appropriate to include within the 
portfolio if implementation of the program is in the public interest, including, but not 
limited to, benefitting low-income customers or promoting emerging energy efficiency 
technologies.” As such, the Act requires cost-effectiveness evaluations of storage as an 
efficiency resource in New Jersey incorporate both energy and non-energy benefits, 
including how storage contributes to achieving broader state policy objectives.  
 
Energy storage is an emergent resource that can be leveraged to provide substantial EE 
benefits, particularly when deployed as part of PDR programs. To fully leverage the 
value of energy storage as an EE and PDR resource in New Jersey, the NJCT must 
appropriately assess the costs and benefits storage in EE and PDR programs to ensure 
that program elements are appropriately implemented to drive cost-effective deployment 
and deliver maximum value. This is essential to ensure that the incentive structure for 
deploying energy storage and other eligible EE and PDR technologies – including upfront 
rebates, performance payments and other incentives – are designed to reflect the benefits 
delivered and drive maximum cost-effective deployment under the program.  
 

B.  Direct and Indirect Energy and Capacity Benefits Should be Included in 
the NJCT. 

 
Sunrun supports Staff’s recommendations to include direct and indirect energy and 
capacity savings benefits as well as non-energy benefits, in accordance with the Act. 
With respect to direct energy benefits, Staff requested additional comment on whether to 
include avoided distribution investment attributable to EE-driven load reductions in this 
calculation and, if so, how to calculate those savings. Staff also requested comment how 
the benefits of reduced load associated with EE and PDR deployment reducing indirect 
energy and capacity prices for all New Jersey consumers should be measured and 
reported. 
 
Sunrun recommends that Staff include avoided distribution investments attributed EE and 
PDR driven load reductions to determine direct and indirect energy and capacity savings 
value. The savings that EE and PDR programs can provide when their use delays 
transmission or distribution upgrades can be summarized as falling into two categories: 
“unspecified deferral/avoidance” and “specified deferral/avoidance.” Unspecified 
deferral refers to reduction in the long-term load forecast from the organic adoption of EE 
or PDR measures such that a capacity upgrade or other utility capital investment is not 
triggered in the first instance. Specified deferral refers to EE and PDR specifically 
contracted to displace a capacity upgrade or other utility-based solution to an identified 
grid need (such as an Non-Wires Alternative – “NWA” – solution). Both specified and 
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unspecified deferral offer T&D deferral values that can be tracked and quantified through 
distribution system planning and other processes. 
 
The California Public Utilities Commission recently adopted revisions to its avoided cost 
calculator to account for the unspecified deferral value provided by distributed energy 
resources (“DERs”) (DERs include energy efficiency measures).8 The California DER 
avoided cost calculator provides a model for measuring the direct and indirect energy and 
capacity values for energy storage deployed in EE and PDR programs in New Jersey. To 
wit, the California avoided-cost calculator now includes a “No New DER Scenario” 
sensitivity analysis to determine the value of capacity that will not be built, fuel that will 
not be purchased or burned, and electricity that will not be used as a result of DERs on 
the system.9 The California commission summarized the updated calculator revisions: 
“[t]he outputs of the modeling tells us what it would cost to operate the grid replacing the 
DERs with supply-side resources.”10 These same principles apply for EE and PDR 
programs. Sunrun encourages Staff to incorporate these principles for determining the 
“unspecified deferral value” that EE and PDR provide through reduced system costs. 
 
With respect to specified deferral, generally speaking, the ability of EE, PDR, and other 
DER technologies to reduce system costs can be determined by comparing the cost of the 
EE or PDR solution to avoid the transmission or distribution investment with the cost of 
the traditional utility solution. This provides a straightforward metric for determining the 
reduced system costs EE and PDR resources could provide from specified deferral value. 
The Board undoubtedly is aware of the Brooklyn/Queens Demand Management program 
(“BQDM”) in which ConEdison is avoiding an estimated $1.0 billion investment in 
identified distribution upgrades with a suite of DER solutions ranging from battery 
storage to energy efficiency to voltage optimization and demand response.11 ConEdison 
has made a solicitation for various elements of the DER solution, inviting non-utility 
entities to supply DER services like energy efficiency or demand response solutions. 
While the final numbers are not yet in, the BQDM is believed to be a highly cost-
effective specified deferral program. 
 
Sunrun recommends the NJCT include the both specified and unspecified deferral value 
in the calculation of avoided distribution benefits from direct and indirect reductions in 
energy and capacity prices. 
 

																																																								
8		 Cal. Pub. Utils. Comm’n, Rulemaking 14-10-003, Decision 20-04-010 (Apr. 16, 
2020) (“CPUC, D. 20-04-010”).	
9  CPUC, D. 20-04-010. 
10  Id. at p. 36. 
11  See New York Pub. Serv. Comm’n, Case No. 14-E-0302, Petition of Consolidated 
Edison Company of New York, Inc. for Approval of Brooklyn/Queens Demand 
Management Program. 



	 5 

C.  Non-Energy Benefits Should be Included in the NJCT. 
 
Sunrun supports the Draft NJCT inclusion of non-energy benefits in the benefit cost 
analysis, including public health benefits of reduced NOx, SOx and PM 2.5 emissions. 
Sunrun further agrees with Staff’s recommendation that “to the extent that emissions of 
harmful pollutants are avoided by installation of EE measures and conservation through 
changes in behavior” the “benefits resulting from avoided emissions also be included in 
the NJCT.” Other avoided emissions benefits, including mercury and greenhouse gases 
like methane and carbon dioxide (CO2) that are known to cause air quality impacts 
affecting human health and other environmental impacts like global warming should also 
be included in the non-energy benefits category, as required by the Act.  
 
With regard to Staff’s requests comment on which low-income health and safety benefits 
should be included in the NJCT, Sunrun notes that the non-energy resource savings 
public health benefits of EE and PDR programs in reducing emissions, low income 
communities are often disproportionately impacted by presence of pollution sources in 
their communities. Accordingly, Sunrun urges the NJCT to account for the benefits of EE 
and PDR programs to low income communities to reflect the unique local public health 
and safety benefits that would accrue to those communities from EE and PDR measures.  
 
Staff also requested comment on whether and how economic development impacts of EE 
investments should be calculated or whether those are subsumed in other categories of 
benefits. As recommended in the CEG Report, it is important that cost/benefit 
calculations for energy storage include non-energy benefits. Otherwise, storage may be 
undervalued and thereby not qualify for energy efficiency incentive funds, or may not 
receive the level of funding that would have been justified had the non-energy benefits 
been appropriately evaluated and incorporated in the BCR analysis.12  
 
Sunrun recommends that the economic development impacts of EE and PDR programs 
be calculated and assigned a value in the NJCT. Sunrun further recommends that the 
NJCT include the value of resiliency, reduced outages, increased property values, and 
reduced land use.13 These non-energy benefits must be assigned an economic value, or by 
default they will be valued at zero in cost/benefit analyses, thereby undervaluing the 
benefits of energy storage. 
 
II.  CONCLUSION 
 
Sunrun appreciates the opportunity to provide the foregoing comments and respectfully 
urges the Board to adopt recommendations herein to ensure that New Jersey’s EE and 
PDR programs accurately value energy storage as an EE and PDR resource to 
expeditiously advance New Jersey’s important energy efficiency and energy storage 
deployment goals.  
																																																								
12  See CEG Report, Appendix 3, Non-Energy Benefits of Battery Storage, White 
Paper, Applied Economics Clinic at p. 3 (Apr. 2019) (summarizing a non-exclusive list 
of non-energy benefits of battery energy storage in Massachusetts).  
13  See id. 
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Respectfully submitted,  
 
/s/ Evan Dube 
Evan Dube 
Senior Director, Public Policy 
Sunrun Inc. 
225 Bush Street, Suite 1400  
San Francisco, CA 94104 
Tele: (617) 997-8850 
Email: evand@sunrun.com 
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A B O u T  T H i S  r E P O r T

This report, which describes how states can use energy efficiency funds to provide  
incentives for energy storage, is a publication of Clean energy group (Ceg), with appen-
dices containing several white papers prepared by the applied economics Clinic under 
contract to Ceg. This report explains the steps Massachusetts took to become the first 
state to integrate energy storage technologies into its energy efficiency plan, including 
actions to 1) expand the goals and definition of energy efficiency to include peak demand 
reduction, and 2) show that customer-sited battery storage can pass the required cost-
effectiveness test. The report summarizes the economics of battery cost/benefit calcula-
tions, examines key elements of incentive design, and shows how battery storage would 
have been found to be even more cost-effective had the non-energy benefits of batteries 
been included in the calculations. The report also introduces seven non-energy benefits  
of batteries, and for the first time, assigns values to them. Finally, the report provides  
recommendations to other states for how to incentivize energy storage within their  
own energy efficiency plans. Four appendices provide detailed economics analysis,  
along with recommendations to Massachusetts on improving its demand reduction  
incentive program in future iterations of the energy efficiency plan.

The report and accompanying analyses were generously supported by grants  
from the Barr Foundation and Merck Family Fund. It is available online at  
www.cleanegroup.org/ceg-resources/resource/energy-storage-the-new-efficiency. 

A C k n O w l E d G m E n T S

Clean energy group wishes to express its sincere thanks to Barr Foundation and the 
Merck Family Fund for their generous support of this work; to liz Stanton and staff of  
the applied economics Clinic, who produced the economic analyses that serve as the  
basis for many findings of this report; and to the following organizations with whom  
Ceg collaborated to advocate for Massachusetts battery storage incentives: northeast 
Clean energy Council, acadia Center, Conservation law Foundation, and local Initiatives 
Support Corporation (lISC) Boston. Thanks also to liz Stanton of the applied economics 
Clinic, rachel gold of the american Council for an energy-efficient economy (aCeee),  
and Jamie Dickerson of the new england Clean energy Council (neCeC), for their review 
comments. Todd olinsky-paul wishes to thank lewis Milford, Maria Blais Costello, Meghan 
Monahan, and Samantha Donalds of Clean energy group for their invaluable contributions.

d i S C l A i m E r

This document is for informational purposes only. The authors make no warranties,  
expressed or implied, and assume no legal liability or responsibility for the accuracy,  
completeness, or usefulness of any information provided within this document. The views 
and opinions expressed herein do not necessarily state or reflect those of funders or any 
of the organizations and individuals that have offered comments as this document was 
being drafted. The authors alone are responsible for the contents of this report. Before 
acting on any information you should consider the appropriateness of the information  
to your specific situation. The information contained within is subject to change. It is  
intended to serve as guidance and should not be used as a substitute for a thorough 
analysis of facts and the law. The document is not intended to provide legal or   
technical advice.
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H O w  T O  r E A d  T H i S  r E P O r T

This report comprises two parts, which may appeal to different 
audiences.

The main body of this report explains how a groundbreaking  
new energy efficiency policy came about in Massachusetts; 
summarizes original economic analyses that supported this  
policy change; identifies key barriers and issues confronting 
states in this making this policy change; and makes recom- 
mendations for policy and program development in other  
states. This portion of the report is intended for a general  
audience and should be of interest to state policymakers  
and regulators.

Following the main body of the report are three appendices  
that contain the original white papers prepared for Clean energy 
group by economist liz Stanton and the staff of the applied 
economics Clinic. These white papers 1) present an indepen-
dent cost/benefit analysis of customer-sited battery storage,  
2) review the economic underpinnings of the new Massachu-
setts performance-based incentive for battery storage within  
the efficiency plan, and 3) present new analysis valuing seven  
non-energy benefits of battery storage. They are intended for 
readers who wish to delve more deeply into the economics  
of battery storage and should be of interest to economists  
and regulators.

The aeC white paper presented here as appendix 1 was  
published in July 2018. The two additional white papers from 
aeC, presented here as appendix 2 and appendix 3, are being 
published and released simultaneously with this report.

a fourth appendix contains recommendations, prepared by 
Clean energy group, for improving the Massachusetts energy 
efficiency plan, as it pertains to battery storage.
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i n T r O d u C T i O n

energy storage is perhaps the most revolutionary new energy 
technology since the electric grid was invented over a century 
ago. It can transport electricity over time, as well as distance; it 
can act as a generator or as a load; it can integrate renewables 
into the grid or enable customers to disconnect from the grid 
entirely. 

But states have yet to figure out how to move storage aggres-
sively into various market segments with dedicated incentive 
programs. Typically, states have supported new clean energy 
technologies, such as wind and solar, through public benefit 
funds or utility incentives, which bring down the up-front capital 
costs and jump-start markets. So far, only a few states have 
developed incentives that would support energy storage.  
But that is beginning to change.

This report shows how a new energy storage incentive has 
been created through the innovative use of state energy effi-
ciency funds. With technical support from Clean energy group 
(Ceg), a national nonprofit advocacy organization, Massachu-
setts, a national leader in energy efficiency, has incorporated 
energy storage as an active demand reduction measure in its 
2019-2021 Three-year energy efficiency plan.1 This ground-
breaking action was supported with original economic analysis 
by the applied economics Clinic (aeC), under contract to Ceg.2

This report explains how, for the first time, distributed energy 
storage has been included in a state energy efficiency plan, 
and what the implications are for states and the storage  
industry. It covers the following topics:

n	 How behind-the-meter battery storage provides efficiencies, 
both for the customer and for the energy system.

n	 Why and how Massachusetts included storage in its energy 
efficiency plan.3

Executive Summary
n	 Why this is important to move storage into many markets, 

including low-income markets where early stage technologies 
might not otherwise penetrate until years from now. 

n	 Why expanding energy efficiency to include demand reduction 
measures like energy storage is in keeping with the historical 
evolution of such funds, to bring new technologies into their 
programs over time.

n	 What actions are necessary to enable more states to  
incorporate storage into their efficiency plans, and to use 
efficiency funds to jumpstart battery storage markets in 
those states.

n	 How to value both energy and non-energy benefits of  
battery storage, and why this is important if storage is  
to be incorporated into state policy and programs. 

This report shows how a new energy 
storage incentive has been created through 
the innovative use of state energy 
efficiency funds.

k E y  f i n d i n G S
 
distributed battery storage can deliver valuable energy  
efficiencies, both behind the meter and on the grid. This  
report presents economic analysis showing that peak demand 
reduction, an emerging energy service for which battery storage 
is well suited, provides cost savings to both storage customers 
and the energy system as a whole. peak demand reduction, or 
peak shifting, is a valuable efficiency that cannot be effectively 
achieved with traditional, passive efficiency measures, but it 
can be cost-effectively achieved with battery storage. as more 
renewables come onto the electric grid, the ability to shift  
peak loads becomes more important and valuable.
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States can open energy efficiency programs to battery storage 
with one simple step. as shown in Massachusetts, states can 
redefine energy efficiency to include the peak demand reduction 
concept. electricity demand peaks are costly, leading to huge 
inefficiencies across the energy system. While some states 
have demand reduction programs, these are not typically  
as well funded as are energy efficiency programs. Bringing  
demand programs under the umbrella of energy efficiency 
makes more resources available to support battery storage  
deployment and allows consumption-reduction and demand- 
reduction measures to be installed together, to achieve  
optimal results. 

Battery storage can pass required cost-effectiveness screens, 
justifying the investment of public dollars. as shown in the 
Ceg/aeC July 2018 report (appendix 1), battery storage  
passes the Total resource Cost (TrC) test in Massachusetts, 
meaning it returns savings to consumers that are greater  
than its cost. This is the threshold requirement for efficiency 
measures to be eligible for incentives under the Massachusetts 
energy efficiency plan. Since most state rebate and incentive 
programs include cost-effectiveness screens, it is important 
that states develop methods to fairly and thoroughly evaluate 
the costs and benefits of battery storage.

Battery storage offers more than just energy benefits— 
and its non-energy benefits are both valuable and important. 
as shown in the Ceg/aeC report on the non-energy benefits of 
storage (appendix 3), battery storage offers many non-energy 
benefits, including resiliency, reduced outages, increased prop-
erty values, job creation, and reduced land use. The non-energy 
benefits of storage must be assigned an economic value, or  
by default they will be valued at zero in cost/benefit analyses. 
In this report, we present economic analysis showing the  
value of seven non-energy benefits of battery storage.

numerous program design issues should be addressed when 
states contemplate creating battery storage incentives. 
These include: Incentive design, Financing, low-income provi-
sions, Defining peak, Duration of discharge, Measuring benefits, 
ownership issues, Stacking incentives, and Transparency.

more work is needed to continue to refine and expand the 
value of battery storage, including the identification and  
valuation of more non-energy benefits. establishing a more 
accurate benefit-cost ratio (BCr) for distributed battery storage 
will support its inclusion in state energy efficiency programs 
and other incentive programs (such as rebates) that require 
measures to pass a cost-effectiveness screen. If this is not 
done, storage will continue to be at a disadvantage relative to 
other technologies, and it may not qualify for state incentive  
programs. 

State energy efficiency programs represent an important  
potential source of incentive funding for distributed battery 
storage. Most states have energy efficiency programs, and 
these programs collectively represent an investment of nearly 
$9 billion in public funds annually. Qualifying energy storage  
as an efficiency measure in these state programs would make 
storage eligible for vastly greater incentive support than it  
currently enjoys in any state—even early adopter states like 
California, Massachusetts and new york. Bringing new tech-
nologies like storage into state energy efficiency programs  
is in keeping with the history of these programs and is  
cited as a best practice in epa guides.4

Battery storage offers many non-energy 
benefits, including resiliency, reduced 
outages, increased property values, job 
creation, and reduced land use.

r E C O m m E n d AT i O n S
 
In the main body of this report, we discuss policy issues and 
present recommendations for a national audience of state  
policymakers and regulators. recommendations and discussion 
directed specifically toward improving the Massachusetts  
demand reduction program can be found in appendix 4.

key recommendations

n	 other states should learn from the experience of Massa-
chusetts and incorporate demand reduction measures,  
including storage, into their own energy efficiency plans.

n	 State energy storage incentives, in general, should include 
three basic elements: an up-front rebate, a performance 
incentive, and access to financing.

n	 State energy storage incentives should include adders and/
or carve-outs for low-income customers. These customers 
need the cost savings and other benefits of new clean  
energy technologies the most but are typically the last  
to gain access to them.  

n	 researchers should build on the economics analyses  
presented here. Specifically, cost/benefit analyses of storage 
should be conducted using not only the TrC but also other 
cost-effectiveness tests commonly in use among states, 
such as the Societal Cost Test and the utility/paCT test.

n	 non-energy benefits of storage should be identified,  
analyzed, and valued.
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How Massachusetts brought energy  
storage into its efficiency plan
In January 2019, the Massachusetts Department of public  
utilities (Dpu) approved the Commonwealth’s new Three-year 
energy efficiency plan, which for the first time includes incen-
tives that could be used for behind-the-meter energy storage. 
This Dpu order5 demonstrates a bold new direction for energy 
storage funding at the state level, while expanding the oppor-
tunities for behind-the-meter battery storage applications. 

In Massachusetts, two barriers needed to be overcome before 
energy storage could be included in the efficiency plan:

1. redefining efficiency. In order to include storage within the 
energy efficiency plan, Massachusetts first had to include 
demand reduction, a major application of battery storage, 
within the efficiency plan. This underlying expansion of  
the Commonwealth’s efficiency efforts to include demand 
reduction was formalized as early as 2008 with the  
Massachusetts Green Communities Act.6

2. Showing that storage is cost-effective. In order for battery 
storage to qualify for the efficiency plan, it first had to be 
shown to be cost-effective. This meant that batteries had  
to be able to pass a Total resource Cost (TrC) test with  
a benefit-cost ratio (BCr) equal to or greater than 1. This 
was demonstrated in the Ceg/aeC July 2018 white paper, 
Massachusetts Battery Storage Measures: Benefits and 
Costs, in appendix 1.

These two barriers will likely be faced by every state that  
seeks to incorporate energy storage into its energy efficiency 
plan. We discuss these two barriers, and how they can be  
overcome, in more detail below.

r E d E f i n i n G  E f f i C i E n C y

The first barrier to the inclusion of energy storage in energy 
efficiency programs is the traditional definition of electrical  
efficiency as “using fewer electrons.” If efficiency is defined 

solely in terms of reduced electricity consumption, efforts to 
include battery storage as an efficiency measure will face high 
barriers due to the round-trip losses associated with battery 
cycling. Therefore, any effort to incorporate battery storage  
into an efficiency program first requires that the definition  
of efficiency be expanded to include energy services other  
than reduced consumption.

Any effort to incorporate battery storage 
into an efficiency program first requires 
that the definition of efficiency be 
expanded to include energy services  
other than reduced consumption.

In Massachusetts, the inclusion of energy storage as an  
efficiency measure was preceded by the recognition that in  
addition to reducing consumption, there is also value in shift-
ing consumption from times of high electricity demand to times 
of lower demand. This peak load shifting is an increasingly  
important application for which batteries are well suited, and 
which cannot be accomplished with traditional, passive effi-
ciency measures. Massachusetts recognized the high cost  
of high electricity demand (peak demand) to utility customers 
and to the grid and, to better address the problem, brought  
demand reduction measures into its efficiency program,  
see figures 1 and 2 (p. 8). 

Massachusetts formally associated demand reduction with  
energy efficiency in the Green Communities Act of 2008.7 The 
Green Communities Act requires that efficiency program admin-
istrators seek “. . . all available energy efficiency and demand 
reduction resources that are cost effective or less expensive 
than supply.” Demand reduction, in this context, includes the 
notion of shifting demand from peak to off-peak hours. 
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That this was the intent of the Green Communities Act was con-
firmed and reinforced in the State of Charge report, published 
jointly by Massachusetts Clean energy Center (Ma CeC) and 
Massachusetts Department of energy resources (Ma Doer) 
as part of the Massachusetts energy Storage Initiative in 
2016. State of Charge (p. xix) notes that “Storage and other 
measures that shift load are firmly covered by the intent of the 
[green Communities] act” and adds, “The 2016–2018 State-
wide energy efficiency Investment plan (“Three year plan”)  
identifies peak demand reduction as an area of particular inter-
est in the term sheet and in the eeaC resolution supporting  
the Three year plan. . . . energy storage, used to shift and  
manage load as part of peak demand reduction programs,  
can be deployed through this existing process.” This was fur-
ther reinforced by the state legislature in the 2018 “act to ad-
vance Clean energy,” Section 2, which specifically added active 
demand management technologies and called out energy stor-
age as an allowable investment in the energy efficiency plan.

among its many recommendations, the State of Charge report 
called for “Storage as peak Demand Savings tool in energy  
efficiency Investment plans” and notes on p. 162, “The [green 
Communities] act establishes the framework for developing, 
implementing and funding energy efficiency and demand-side  
management programs. The act treats demand management 
(either peak load reduction or peak load shifting) the same  
way as energy efficiency (load reduction).” 

Beyond reinforcing the legal basis for storage to be included  
as an efficiency measure, the State of Charge report also took 
a first step toward assessing the value of storage as a demand 
reduction technology. The report concluded that 40 percent of 

the Commonwealth’s annual electricity dollars spent was attrib-
utable to just 10 percent of the top demand hours. That is, the 
top 10 percent demand hours in each year cost Massachusetts 
nearly half its overall electricity budget. Shifting load away from 
these very costly peak hours, while it does not reduce net electricity 
consumption, can significantly reduce costs to ratepayers and 
increase efficiencies across the electric system (see figure 3).

The net value of peak load reduction using behind-the-meter 
battery storage in Massachusetts was more specifically estab-
lished in Ceg’s cost/benefit valuation of storage, with analysis 
from the  applied economics Clinic (see appendix 1) and, sub-
sequently, by the Massachusetts utility program administrators’ 
own BCrs for energy storage.

S H O w i n G  T H AT  S T O r A G E  
i S  C O S T - E f f E C T i V E

once peak demand reduction measures became eligible for 
inclusion in the energy efficiency plan, it remained to show that 
battery storage would also pass the Commonwealth’s cost  
effectiveness test, the Total resource Cost test (TrC).8

Shifting load away from these very costly 
peak hours, while it does not reduce net 
electricity consumption, can significantly 
reduce costs to ratepayers, and increase 
efficiencies across the electric system.
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In recommending battery storage as an energy efficiency  
measure, the State of Charge report notes the importance  
of showing that storage can pass the TrC cost-effectiveness 
test. The report states, 

“In order to incorporate storage and demand reduction 
as full-scale programs in future Three year plans, the 
Dpu must approve them as cost-effective as defined in 
the Dpu guidelines.... This cost effectiveness test relies 
on years of precedent and has been rigorously defined  
to support robust energy efficiency and passive demand 
reduction programs, but are [sic] untested for active  
demand response programs. It is possible that active 
demand reduction programs might require modification  
to the current cost effectiveness methodology.”9

In 2018, Ceg contracted with liz Stanton of the applied  
economics Clinic (aeC) to produce original economic analysis10 
of distributed battery storage, using the same data and methods 
employed by utility program administrators in the Massachusetts 
energy efficiency program. aeC’s initial white paper, “Massachu-
setts Battery Storage Measures: Benefits and Costs”11 showed 
that battery storage passes the cost/benefit test required by 
the Commonwealth’s energy efficiency program, with BCrs of 
2.8 in the low-income category, and 3.4 in the commercial/
industrial category. In other words, for every dollar of public 
money spent on battery storage, the Commonwealth would  
see benefits in the range of $2.80–$3.40. Therefore, accord-
ing to the Massachusetts green Communities act,12 battery 
storage should qualify for inclusion in the Massachusetts  
energy efficiency plan.13 These results are shown in Table 1.
Clean energy group presented the findings from aeC’s analysis  
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The white area indicates inefficiencies in a system sized to meet occasional peaks.

to the Doer, the Massachusetts energy efficiency advisory 
Council (eeaC), and the utility program administrators. These 
positive BCrs provided a basis for inclusion of a performance 
incentive that could be applied to battery storage as a demand 
reduction measure in the proposed new energy efficiency plan. 

Following the release of the white paper, the utility program  
administrators revised their draft energy efficiency plan to  
include a new calculation of the cost/benefits of storage.  
This final plan was presented by the program administrators  
in october, and ultimately approved by the Dpu. In this version 
of the energy efficiency plan, the Massachusetts utilities,  
using only the energy benefits of battery storage, came up  
with BCrs in the range of 0–6.2, as shown in Table 2 (p. 10).

note that the program administrators’ calculated BCrs for  
energy storage are different depending on where storage  
measures are to be installed and how they are to be dispatched. 
For example, in Table 2, storage in the targeted dispatch pro-
gram in the eversource service territory is shown to have a 
BCr of 3.2 when installed behind a commercial/industrial  

TaBle  1

Total Benefits and Costs by Customer Class

Parameter for 2019 low-income C&i

Total electric Benefits ($) $36,296 $155,782

Total resource Costs ($) $13,163 $46,322

Benefit-Cost ratio 2.8 3.4

Source: applied economics Clinic calculations
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TaBle  2

Energy Benefits of Storage by utility

BCrs

Cape light Eversource national Grid unitil

2019 2020 2021 2019 2020 2021 2019 2020 2021 2019 2020 2021

residential Advanced demand management Program (A2e)

Program BCrs 1.6 2.4 2.4 1.0 1.4 1.6 1.5 2.4 2.5 0.7 1.1 1.2

Direct load Control 4.9 6.6 7.4 5.0 5.0 5.0 5.3 5.5 5.3 5.2 9.6 9.6

Behavior dr

Storage System & performance 3.0 3.0

Storage Daily Dispatch 1.5 1.5 1.5 4.9 4.9 5.0

Storage Targeted Dispatch 0.0 0.0 0.0 0.1 0.1 0.1

EV load management 0.8 0.8

income-Eligible Advanced demand management Program (B1b)

Program BCrs 2.3 2.4 2.4 2.4

Direct load Control

Behavior dr

Storage System & performance 3.0 3.0

Storage Daily Dispatch

Storage Targeted Dispatch

EV load management

Commercial/industrial Advanced demand management Program (C2c)

Program BCrs 7.5 4.6 4.7 2.9 2.9 2.8 7.9 4.8 4.9 2.7 2.9 3.1

Interruptible load 9.7 9.8 9.8 7.9 7.9 7.9 7.5 7.5 7.5 4.2 4.2 4.2

winter interruptible load

Storage System & performance 3.0 3.0

Storage Daily Dispatch 1.7 1.7 1.7 4.9 4.9 5.0 6.2 6.2 6.2

Storage Targeted Dispatch 3.2 3.2 3.2 0.1 0.1 0.1 0.1 0.1 0.1

Custom 8.3 8.3 8.3 2.0 2.0 1.3 1.3 1.3

Source: aeC

meter, but a BCr of zero when installed behind a residential 
meter. However, overall, the program administrators’ results 
were similar the Ceg-commissioned analysis performed by aeC, 
showing that in most cases, battery storage is cost-effective.

The proposed new energy efficiency plan was approved by the 
Massachusetts Dpu in January 2019. The plan is expected  
to provide approximately $13 million in customer-sited perfor-
mance incentives for demand reduction, which could result  
in the installation of approximately 34 MW of new behind- 
the-meter battery storage over three years.

Following the energy efficiency plan’s approval, Ceg again  
contracted with aeC to produce additional analysis of battery 
storage BCrs, as included in the final energy efficiency plan 
(attached in appendix 2 of this report).

The plan is expected to provide 
approximately $13 million in customer-
sited performance incentives for demand 
reduction, which could result in the 
installation of approximately 34 MW of 
new behind-the-meter battery storage  
over three years.

This table shows the BCrs of behind-the-meter energy storage as calculated by the program administrators (i.e., utilities) in massachusetts. 
note that these BCrs are based on energy benefits, which include emissions reductions, but they do not take into account non-energy benefits 
in their calculations. The circled numbers show how results can vary based on sector.
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although energy storage passed the required cost/benefit test 
for most applications in the Massachusetts energy efficiency 
plan, it did so based solely on its energy benefits. It is important 
to note that storage also provides non-energy benefits, which 
were not included in the storage BCrs calculated for the  
Massachusetts energy efficiency plan. Ceg therefore contract-
ed with aeC to conduct new analysis valuing the non-energy 
benefits of battery storage (attached in appendix 3 of this  
report). 

establishing the value of non-energy benefits of battery storage 
is important because unless dollar values can be assigned  
to these benefits, their value in state cost/benefit analyses is 
effectively zero. Had the value of the non-energy benefits been 
included in the cost/benefit calculations for energy storage  
in Massachusetts, the resulting BCrs would likely have been 
higher. When other states conduct their own cost/benefit cal-
culations for energy storage, it is important that the non-energy 
benefits of storage be included; otherwise, storage may be  
undervalued and may not qualify for energy efficiency incentive 
funds.

In the “non-energy Benefits of Battery Storage” white paper, 
aeC has identified seven non-energy benefits of battery storage 
and calculated their values. Though this is not a comprehensive 
list, it shows that storage has significant non-energy benefits, 
which should be included in future BCr calculations. 

The seven non-energy benefits of battery storage analyzed  
in aeC’s white paper are the following:

1. avoided power outages

a. energy system reliability benefit (the system-wide  
benefit of fewer grid outages)

b. non-energy reliability benefit to consumers   
(customer’s value of backup power)

2. Higher property values (after storage is installed)

3. avoided fines to utilities for outages

4. avoided cost to utilities of collections and terminations

5. avoided cost to utilities of emergency calls during   
outages

6. Job creation

7. reduced land use due to peaker replacement (using distrib-
uted storage as a peaking resource to avoid investments in 
new fossil fueled peaker plants, which require more land)14

Valuing the non-energy benefits of storage

It is important that the non-energy  
benefits of storage be included; otherwise, 
storage may be undervalued and may  
not qualify for energy efficiency  
incentive funds.

These non-energy benefits are valued by aeC as shown  
in Table 3 (p. 12).

Inclusion of these non-energy benefit values in future storage 
cost/benefit analyses should result in an even greater BCr for 
battery storage as a demand reduction measure, and it could 
justify more aggressive investment goals by the Commonwealth 
of Massachusetts and its utilities. 
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TaBle  3

Values for Additional non-Energy Benefits of Battery Storage

non-Energy Benefit (2018$)

Avoided Power Outages

Battery storage measure participants avoid outages, and all of the costs that come with  
outages for both families and businesses

• residential: $172/kWh

• Commercial/Industrial: $15.64/kWh

Higher Property Values

Installing battery storage in buildings increases property values for storage measure participants 
by increasing leasable space, increasing thermal comfort, increasing marketability of leasable 
space, and reducing energy costs.

• $5,325/housing unit for low-income 
single family participants

•	$510/housing unit for owners  
of multi-family housing

Avoided fines

Increasing battery storage will result in fewer power outages and fewer potential fines for utilities • $24.8 million in 2012

Avoided Collections and Terminations

More battery storage reduces the need for costly new power plants, thereby lowering ratepayer 
bills, and making it easier for ratepayers to consistently pay their bills on time. This reduces  
the need for utilities to inititate collections and terminations.

• Terminations and reconnections: 
$1.85/year/participant

• Customer Calls: $0.77/year/participant

Avoided Safety-related Emergency Calls

Increasing battery storage results in fewer power outages, which reduces the risk of  
emergencies and the need for utilities to make safety-related emergency calls

• $10.11/year/participant

Job Creation

More battery storage benefits society at large by creating jobs in manufacturing, research  
and development, engineering, and installation.

• 3.3 jobs/MW

•	$310,000/MW

less land used for Power Plants

More battery storage reduces the need for peaker plants, which are more land-intensive than 
storage installations—benefiting society by allowing more land to be used for other purposes.

• 12.4 acres/MW

Source: aeC

This table shows the values calculated by AEC for seven non-energy benefits of battery storage. These non-energy benefits should be considered 
by policy makers when calculating the cost/benefit for battery storage. The non-energy benefits are in addition to the energy benefits.
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It is important to understand that the Massachusetts active 
Demand reduction program within the energy efficiency plan 
incentivizes peak demand reduction, not the installation of 
demand-reducing technologies. This means that customers 
can qualify for battery performance incentives, but there is no 
rebate for installing batteries. Customers must shoulder the 
initial investment (unless developers offer leasing or power 
purchase agreement options).15 

Customers installing batteries or other peak demand reduction 
devices will be able to sign up for a five-year performance con-
tract with their utility. at the end of each season (twice a year) 
they will be paid an incentive payment based on how much they 
reduced their load (use of electricity) on average in response to 
utility signals for that season. This program will be offered both 
to commercial and to residential customers (although a critical 
mass of residential customers from each area will have to sign 
up before the utilities issue contracts). 

It is anticipated that the program will be marketed to customers 
by third-party developers. HeaT loans (zero-interest loans) will 
be available to Massachusetts customers purchasing storage 
equipment, but developers may also offer their own financing 
plans, which may include leasing as well as purchasing options.

at this writing, the program performance incentive rates were 
still being developed by the program administrators. For the 
“targeted” dispatch program, the summer rate is anticipated to 
be $100/kWh average load reduction, and the winter rate is an-
ticipated to be $25/kWh average load reduction. payouts would 
be calculated seasonally based on the customer’s average load 
reduction in each season.16  

For a commercial customer signed up for targeted dispatch, 
this program could provide a modest but significant incentive. 

For example, a commercial customer installing a 60-kWh  
battery system might be able to earn $2,500/year or $12,500 
over the five-year contract period (for details on how this is 
calculated, see duration of discharge below). 

utility filings indicate that the Massachusetts utilities antici-
pate spending approximately $13 million over three years on 
demand reduction incentives (exclusive of the administrative 
costs of the program). The incentives are expected to result  
in about 34 MW of new behind-the-meter battery storage being 
installed in the Commonwealth. If the program is successful,  
it is reasonable to assume that these levels of investment  
and the resulting deployment will increase in future energy  
efficiency plans.

How the Massachusetts program  
incentivizes battery storage

It is important to understand that  
the Massachusetts Active Demand 
Reduction program within the Energy 
Efficiency Plan incentivizes peak  
demand reduction, not the installation  
of demand-reducing technologies.
only new battery installations would be eligible for an incentive. 
There is no requirement that batteries be paired with renewable 
generation, but solar+storage customers could take advantage 
of both the efficiency incentive and the state’s SMarT solar 
program, which includes a storage adder. Commercial customers 
may also be able to engage in demand charge management  
behind the meter, for additional savings; and solar customers 
can net-meter excess solar. other upcoming state programs, 
such as a clean peak standard now in development, may pres-
ent additional revenue opportunities for storage customers.
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Clean energy group views the inclusion of battery storage  
as a demand reduction measure in the Massachusetts energy 
efficiency program as critically important to the development  
of a robust and competitive battery storage market in the  
Commonwealth. But beyond that, we see this as an important 
precedent for other states across the nation. 

The larger context for this work is that battery storage has  
not, to date, enjoyed the kind of broad support from public 
clean energy funds that other clean energy technologies, such 
as wind and solar, have relied on. only a few early adopter 
states—California, Massachusetts, new york, new Jersey, and 
oregon—have established battery storage procurement man-
dates or portfolios; and even fewer states offer incentives for 
behind-the-meter battery storage deployment. Thus, there is 
very little material support in state policy for distributed storage. 

Due to competition for public funds, it is difficult for any  
emerging clean energy technology to attract new dollars for  
the creation of a new state incentive program. on the other 
hand, battery storage may fit into existing incentive programs 
with dedicated funding. among such programs, energy efficiency 
is nearly ubiquitous, and a leader in terms of committed funds. 
With nearly $9 billion spent nationwide in 2017, state efficiency 
budgets constitute an enormous resource. equally important  
to the size of these budgets is their relative permanence  
and reliability when compared to one-off grant programs  
and time-limited bridge incentive funding.

The 2018 aCeee State Scorecard17 shows that out of the  
50 states and the District of Columbia, only alaska, Kansas 
and north Dakota spent no money on electric efficiency in 
2017. Top annual spenders included California ($1.4 billion/
year), Massachusetts ($620 million/year), and new york  
($450 million/year). For the third in a row, Massachusetts  
is ranked first on the 2018 scorecard, which considers policy 
and program efforts in terms of performance, best practices,  
and leadership. 

These state energy efficiency budgets constitute a large poten-
tial new source of support for behind-the-meter storage deploy-
ment going forward. If other states follow Massachusetts’ lead, 
bringing demand reduction technologies like battery storage 
into their energy efficiency programs, battery storage could gain 
access to many more state incentive dollars than are currently 
available to it. Conversely, if peak demand-reducing measures 
remain segregated from mainstream efficiency measures, they 
will likely continue to receive a fraction of the support given  
to efficiency measures.

The disparity between public dollars spent on traditional energy 
efficiency measures versus demand reduction measures is 
stark. nationally, demand reduction program budgets account 
for only about 16 percent of the combined energy efficiency-
demand response spend in the uS (see figure 4).18 

adding battery storage to efficiency programs makes sense for 
several reasons. First, distributed battery storage is a good fit 
for efficiency programs. It works well behind the meter, delivers 
significant cost savings and other benefits to customers, and 
provides needed services not provided by traditional, passive 
efficiency measures. notably, at a time when electricity demand 
is increasing faster than volumetric electricity sales, battery 
storage is capable of targeted peak demand reductions—unlike 
traditional measures, such as low-energy lighting and weatheriza-
tion measures, which reduce net consumption but do nothing to 
shift demand peaks.19 as shown by the “duck curve” phenomenon,20 
which was first noted in California but has now become evident 
in new england as well, the ability to shift peak loads becomes 
more important as more solar generation is added to the grid. 

Second, it is noteworthy that the rise of battery storage comes 
at an opportune time, coinciding with the decline of state invest-
ment in efficient lighting programs. long a mainstay of efficiency 
programs, lighting investments are now declining due to federal 
standards, which require light bulbs reach higher efficiencies. 
unless these federal lighting regulations are rescinded,21  

What this means for other states  
and for the battery storage industry
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no incandescent bulb currently on the market will be able to be 
sold in the uS by 2020, and the market will have completed its 
transition to fluorescent and leD bulbs.22 Thus, state efficiency 
dollars currently dedicated to increased lighting efficiency will 
be freed up, and could be reallocated to support emerging  
demand reducing resources, including battery storage.

Third, customer and grid benefits are greatest when both  
kinds of efficiency—consumption reduction and demand  
reduction—are applied together. For some customers, potential 
reductions in electricity consumption are limited, and once 
these limits are reached, only demand management can  
provide further gains. 

Commercial utility customers, in particular, frequently face 
steep electricity demand charges based on the highest 15- 
minute demand period each month. These customers need  
and deserve the ability to reduce demand peaks by employing 
battery storage behind the meter.23 Doing so not only saves 
money for the storage owner—it also saves money across  
the electric system, by reducing the need to run costly “peaker” 
power plants and easing congestion on electric lines and  
substations.

It is also important to recognize that the integration of new 
technologies like battery storage is well within the history  
of state energy efficiency programs. In fact, the uS epa cites 

adding new technologies as a best practice in energy efficiency 
programs. In its 2008 national action plan for energy efficiency, 
epa explains the importance of introducing new technologies 
as a best practice for efficiency programs:

Many of the organizations reviewed have a history of  
providing programs that change over time to accommo-
date changes in the market and the introduction of new 
technologies . . . technology innovation that targets  
improved energy efficiency and energy management will 
enable society to advance and sustain energy efficiency 
in the absence of government-sponsored or regulatory-
mandated programs. robust and competitive consumer-
driven markets are needed for energy efficient devices 
and energy efficiency service. . . . programs must be   
able to incorporate new technologies over time. as new 
technologies are considered, the programs must develop 
strategies to overcome the barriers specific to these 
technologies to increase their acceptance.24

Massachusetts’ groundbreaking inclusion of battery storage  
in its energy efficiency program is a change that should have 
significant and far-reaching impacts. Massachusetts is at the 
cutting edge in the electric efficiency sphere, and the work  
that has been done to incorporate and value distributed battery 
storage as an efficiency measure in Massachusetts should  
inform similar efforts in other states. 

This chart shows 
how current public 
investment in  
traditional energy 
efficiency measures 
dwarfs public  
investment in  
demand response 
programs, which 
address peak  
demand reduction.
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Program design considerations
The Massachusetts Three-year energy efficiency plan was 
shaped through a collaborative process that included state 
agencies, utilities, and non-governmental organizations. as the 
plan evolved, numerous program design considerations arose. 
We discuss some of these here. States looking to incorporate 
battery storage into their own efficiency plans will likely need  
to consider similar program design elements. 

i n C E n T i V E  d E S i G n

In designing incentives for battery storage deployment, it  
is important to recognize both the unique operational and  
economic attributes of batteries, and the barriers they   
face as an emerging technology. 

as discussed above, battery storage operates differently  
from traditional energy efficiency measures in that it does not 
usually reduce the net consumption of electricity, but instead, 
can redistribute consumption to non-peak times. In addition  
to this peak shifting service, battery storage can often provide 
other services to both the customer (such as resiliency) and 
the grid (such as ancillary services). 

specific times, or from specific sources, to achieve economies 
and satisfy regulations and tax rules. These unique attributes 
should be taken into account when states design battery storage 
incentives, so that participation in the incentive program does 
not preclude the use of storage for other revenue-generating  
or cost-saving applications.

as an emerging technology, battery storage also faces cost and 
risk barriers. Installed costs of battery storage have declined 
rapidly in recent years but still present a barrier for customers, 
especially for low-income customers. Customers also shoulder 
the burden of economic risk, which is exacerbated when  
incentives come only in the form of performance incentives. 
Both these barriers could be addressed by an up-front rebate 
for battery storage systems.

Massachusetts regulators and efficiency program administrators 
chose to offer performance incentives for peak demand reduc-
tion in response to a utility signal, rather than a straightforward 
energy storage rebate upon installation. This makes sense 
from a program administrator’s point of view, because it incen-
tivizes only those uses of storage that achieve the desired load 
reductions during demand peaks. However, it puts the burden 
of capital investment entirely on the customer or developer.  
a more traditional up-front rebate would have shifted this  
burden in part to the state, but that would not have provided 
any guarantee that the resulting installed storage capacity 
would provide the peak load reduction services envisioned  
in the plan. 

Ideally, states would offer both an up-front rebate and perfor-
mance incentives. This would help to make storage more  
affordable and accessible, especially to underserved commu- 
nities, while also incentivizing peak demand reductions.

f i n A n C i n G

another important element of a successful incentive program  
is financing. The Massachusetts energy efficiency plan makes 
energy storage eligible for the HeaT loan program, an interest-

Battery storage operates differently from 
traditional energy efficiency measures  
in that it does not usually reduce the net 
consumption of electricity, but instead, 
can redistribute consumption to  
non-peak times.

Battery storage developers and customers may need to stack 
several such applications to achieve favorable battery storage 
project economics (see “Stacking incentives” below). Further-
more, unlike passive efficiency measures, batteries must be 
discharged at the right times to provide the desired demand 
reduction benefit; and in some cases must be charged at  
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free loan offered to support the installation of efficiency mea-
sures. unfortunately, the seven-year HeaT loan payback period 
exceeds the five-year incentive contract the utility program ad-
ministrators will offer customers.25 With no assurance that a 
second five-year contract will be offered after the initial contract 
period, and with incentive rates subject to change after con-
tracts expire, HeaT loan recipients may have no way to offset 
the final two years of loan payments. even during the initial  
five years, annual incentive payments to battery customers  
are unlikely to fully offset HeaT loan debt incurred as a result  
of battery purchases.

In practice, third-party developers may offer their own financing 
packages when marketing the battery incentive program. This 
industry financing, if offered, would provide an alternative  
to some customers. However, customers outside territories 
targeted by developers may have no recourse other than the 
Commonwealth’s HeaT loan program. 

States looking to support customer-owned battery storage  
deployment should consider providing low- or zero-interest  
financing with paybacks calibrated to coincide with performance 
incentive payments. alternately, a customer rebate would help 
to offset equipment costs and could reduce the loan burden 
carried by the customer.

l O w - i n C O m E  P r O V i S i O n S 

as noted above, battery storage is a relatively new technology 
that faces cost and financing barriers. These are particularly 
problematic when it comes to deploying the technology in low-
income communities. To avoid leaving low-income customers 
behind, it is important that states include provisions for participa-
tion by underserved communities in storage incentive programs.

one major shortcoming of the Massachusetts plan is that it 
lacks any special provisions to support participation by low-
income customers, referred to in the Massachusetts energy 
efficiency plan as “income eligible” customers (see Table 4).26 

This table shows the program offerings in the Active demand reduction program, including battery storage. note that none of the  
Commonwealth’s utilities provided an income-eligible offering (the blank space indicated by the red oval). Cape light Compact did propose  
income-eligible investment, but Cape light’s proposed program was not approved by the dPu.

TaBle  4

lack of income-Eligible Programs by utility

Summer kw Savings

Cape light Eversource national Grid unitil

2019 2020 2021 2019 2020 2021 2019 2020 2021 2019 2020 2021

residential Advanced demand management Program

Program Summer kw Savings 1,055 2,869 3,400 2,050 3,150 4,250 6,099 8,597 11,033 94 112 135

Direct load Control 1,055 1,618 1,861 2,000 3,000 4,000 5,156 6,785 8,278 94 112 135

Behavioral dr

Storage System & performance 1,250 1,539

Storage Daily Dispatch 50 150 250 903 1,763 2,696

Storage Targeted Dispatch

EV load management 39 49 60

income-Eligible Advanced demand management Program

Program Summer kw Savings 289 385

Direct load Control

Behavioral dr

Storage System & performance 289 385

Storage Daily Dispatch

Storage Targeted Dispatch

EV load management

Commercial/industrial Advanced demand management Program 

Program Summer kw Savings 5,798 6,053 6,080 28,000 57,500 96,000 69,500 79,000 90,000 300 500 500

Interruptible load 5,395 5,458 5,485 27,000 47,000 75,000 66,000 72,000 79,000 200 400 400

winter interruptible load

Storage System & performance 192 192

Storage Daily Dispatch 500 5,000 10,000 2,500 5,000 7,000 100 100 100

Storage Targeted Dispatch 500 5,000 10,000

Custom 403 403 403 500 1,000 1,000 2,000 4,000

Source: applied economics Clinic
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The result is that while low-income customers can participate 
through the commercial and residential offerings, there is  
no dedicated, additional support targeted to low-income  
communities. 

Typically, it is more difficult to provide clean energy options  
to low-income communities, which need clean, resilient and 
low-cost energy the most. States looking to incorporate storage 
into energy efficiency plans should include specific low-income 
provisions, such as an added incentive, more favorable financing, 
a carve-out guaranteeing a certain percentage of low-income 
participation, an up-front rebate, or (preferably) a combination 
of these. 

d E f i n i n G  P E A k

Because the value of peak load shifting is tied to the value  
of energy at peak demand hours, it is important to ensure that 
these peak hours are defined in a way that 1) allows for battery 
storage to meaningfully shift peak loads and 2) allows these 
shifted peak loads to be appropriately valued. 

In Massachusetts, peak hours are defined in “avoided energy 
Supply Components in new england: 2018 report” (aeSC)  
as being from 9 a.m. to 11 p.m. weekdays, excluding holidays, 
both summer (four months) and winter (eight months). as  
noted in aeC’s July 2018 report, “This broad definition of ‘peak’ 
is not useful in representing the strategic use of batteries to 
relieve tight energy markets in periods of high energy demand 
or high energy prices.”

To illustrate the significance of the pricing difference, aeC 
showed in its July 2018 report that under the aeSC definition 
of peak, the average avoided energy price for a winter peak 
hour is $47 (see Table 6). If defined as the top 10 percent of 
hours by peak pricing, the same winter peak hour is worth $80. 
If defined as the top 10 percent of hours by MWh sales, the 
same hour is worth $73.

TaBle  5

Peak/Off-Peak Hours, 2019

Total Count

Highest 10% by

Energy Price mwh

Summer peak 1,260 0 317

Summer off-peak 1,668 1 313

Winter peak 2,565 502 128

Winter off-peak 3,267 373 118

Source: applied economics Clinic calculations

From the perspective of a battery storage provider, the problem 
with such a broad definition of peak is twofold. First, shifting  
so many hours (1,260 hours in summer and 2,565 hours in 
winter) is not feasible (see Table 5). Second, the average value 
of any given peak hour is lowered by the sheer number of  
hours considered to be “peak.” In other words, the more hours 
defined as “peak,” the less valuable any given peak hour is, on 
average. In Massachusetts, for example, the average value of  
a peak MWh under this overly broad definition falls into a range 
of $31–$47. These prices would be significantly higher, how-
ever, if the definition of “peak” hours were restricted to the top  
10 percent of hours in the year, either by price or by volumetric 
sales, as suggested in the State of Charge report.

TaBle  6

Peak/Off-Peak Hours, 2019

Total Count

Highest 10% by

Energy Price mwh

Summer peak $31 n/a $37

Summer off-peak $27 $69 $36

Winter peak $47 $80 $73

Winter off-peak $42 $78 $75

Source: applied economics Clinic calculations

States interested in integrating storage into 
an energy efficiency program should make 
sure to adopt a definition of “peak” that is 
narrow enough to allow storage measures 
to make a meaningful and valuable 
contribution.

These differences in peak load shifting values are very impor-
tant for battery storage. under an extremely broad definition of 
peak, such as is used in aeSC 2018, storage measures repre-
sent a net cost to the electric system. under a more restricted 
definition of peak as the top 10 percent of hours by price, stor-
age provides a net benefit. although there are other benefits  
of storage to be calculated (such as non-energy benefits), this 
fundamental definition of peak hours provides the basis of  
the positive BCr for battery storage. 

It is important to understand that “peak” may be defined  
differently for different purposes, and by different entities. For 
example, ISo-new england recognizes a 2- and 4-hour peaks, 
while pJM recognizes a 10-hour peak, for their respective  
demand response programs. These definitions may have a 
great impact on how battery storage can play in wholesale  
markets in these regions. However, there is nothing preventing 
a state from using a different definition of peak within an  
energy efficiency program.

States interested in integrating storage into an energy efficiency 
program should make sure to adopt a definition of “peak”  
that is narrow enough to allow storage measures to make  
a meaningful and valuable contribution.
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d u r AT i O n  O f  d i S C H A r G E

Related to the above discussion of how peak hours are defined 
is the issue of the duration of discharge (of the batteries)  
required for demand reduction measures. Where performance 
incentives are used, the duration of discharge can have a  
significant impact on the economic viability of battery storage.
The Massachusetts program administrators have indicated  
that they will call for demand reduction in three-hour blocks.  
For example, a customer might be called upon to reduce their 
load from 2 p.m. until 5 p.m. Because the incentive payment  
is based on the average hourly load reduction across all the 
hours called in a season, this three-hour signal effectively  
reduces battery capacity to one-third its nameplate capacity,  
for purposes of calculating the seasonal incentive payment.27

as an example, consider a customer who has a 60-kW battery. 
When responding to a three-hour call by the utility, the maximum 
average load reduction possible across those three hours is  
20 kW. This average is then multiplied by the incentive rate to 
arrive at the incentive payment. If the utilities instead employed 
a two-hour load-reduction call, the same battery would be  
capable of an average reduction of 30 kW per hour, resulting  
in a higher incentive payment at season’s end. given a 100/kW 
incentive rate (the targeted dispatch program’s summer rate),  
the difference in annual incentive payments is significant:

Three-hour call: 20 kW x $100 = $2,000 seasonal payment

Two-hour call: 30 kW x $100 = $3,000 seasonal payment

note that under the targeted dispatch program, the winter rate 
is only $25/kWh, so signing up for the winter season does  
not add much to the customer’s annual payout.

assuming a 60 kW battery (maximum 20 kW load reduction 
average):

Summer payout = 20 kW x $100 = $2,000 

Winter payout = 20 kW x $25 = $500

annual revenue = $2,500

States that design an incentive based on this average load-
reduction model should be aware that the longer the duration 
of load-reduction calls by the utility, the lower the incentive  
payment will be to the customer.28

m E A S u r i n G  B E n E f i T S

The need to show that battery storage passes a cost-effective-
ness screen is not unique to Massachusetts. Most states  
require some sort of cost-effectiveness screening, not only for 
energy efficiency plans, but also for other types of clean energy 
incentive programs. Where a benefit/cost test is required, a  
full accounting of the benefits of battery storage should include 
both energy benefits and non-energy benefits. 

The Massachusetts program administrators’ BCr calculations 
for the 2019–2021 efficiency plan, as shown in Table 2 (p. 10), 
are based on the energy benefits of storage, but they do not 
take into account its many non-energy benefits. These non- 
energy benefits were omitted despite the fact that they are 
commonly used in calculating the BCr of traditional efficiency 
measures in Massachusetts. The current Massachusetts  
energy efficiency plan describes non-energy benefits, here  
referred to as non-energy impacts (neIs), thus:

“a neI is a benefit (positive or negative) for participants 
in energy efficiency beyond the energy savings gained 
from installing energy efficient measures. neIs include 
benefits such as reduced costs for operation and main-
tenance associated with efficient equipment or practices, 
or reduced environmental and safety costs. The Depart-
ment has stated that neIs are ‘a well-established com-
ponent of the program cost-effectiveness analyses con-
ducted by the program administrators’ and found that  
the benefits of the neIs are quantifiable and flow to  
Massachusetts ratepayers. 2013-2015 order at 61.  
The Department has specifically stated that non-resource 
benefits (neIs) should be included in cost-effectiveness.  
guidelines at §§ 3.4.4.1, 3.4.4.2.”29 

The plan goes on to state that the program administrators  
have included benefits associated with neIs in the current 
plan’s cost-effectiveness calculations for a number of measures, 
including low-income, health- and safety-related neIs, C&I new 
construction neIs, residential multi-family common area lighting 
neIs, residential heat pump neIs, and others. However, the 
non-energy benefits of energy storage were not included, mean-
ing that energy storage technologies were likely undervalued 
compared to other measures included in the plan. a more  
accurate accounting of the BCr of energy storage would  
have included its non-energy benefits.

Most states require some sort of cost-
effectiveness screening, not only for energy 
efficiency plans, but also for other types  
of clean energy incentive programs. 

When states omit non-energy benefits from cost/benefit  
calculations, the value of those non-energy benefits defaults  
to zero for purposes of finding the BCr of the measure. The 
result is that the measure being considered will be under- 
valued, and it may not pass the cost-effectiveness screen. 
Therefore, it is important for states to begin to assign values  
to the non-energy benefits of battery storage.  

In addition to the omission of non-energy benefits, there are  
a number of other omissions and errors in the valuation of  
battery storage in the 2019–2021 Massachusetts energy  
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efficiency plan. The most important of these are discussed  
in more detail in the appendices. Future work may focus  
on further analysis of some of these issues.

It should be noted that calculating the BCr of battery storage 
is a complicated task that relies on previously established  
values for services such as avoided emissions and avoided 
energy demand reduction induced price effects (DrIpe). Many 
of these underlying values may not be the same for all states. 
For example, the values associated with avoided emissions and 
increased capacity will vary from state to state and market to 
market. Therefore, while the values of various storage benefits 
presented in this report may serve as a good baseline for other 
states, additional work may be needed to fully adapt these  
values to the needs of other states’ policymakers.

O w n E r S H i P  i S S u E S

Issues around the ownership and control of battery storage 
resources are important, and they should be considered care-
fully when states design storage incentive plans or incorporate 
storage into existing programs, such as energy efficiency plans. 
In order to advance battery storage deployment, it is important 
that customers retain rights of ownership and control of  
storage resources behind their electric meters.

This is important due to the need to stack benefits, as  
described below (see “Stacking Incentives”).

issued a ruling31 allowing customers to buy back the capacity 
assets of behind-the-meter, solar+battery storage systems, to 
which the utilities had previously claimed rights of ownership. 
This is an important issue not only because battery capacity  
is a monetizable asset, but also because control over it can 
determine when and whether customers control the dispatch 
(use) of their own battery systems. This in turn has significant 
implications for project economics, particularly for commercial 
customers who wish to use batteries for demand charge  
management. If utilities are allowed to own the capacity rights 
to behind-the-meter battery storage and bid this capacity into 
markets, as they do in the case of net-metered solar, this can 
prevent customers from using batteries to reduce demand 
charges, because the utilities may leave batteries depleted  
at times when customers need to use them to reduce their 
own electricity demand.

In the case of the Massachusetts energy efficiency plan,  
the program administrators will not directly dispatch behind- 
the-meter storage resources, but instead will compensate  
customers based on their average load reduction in response 
to a utility signal. This means customers retain the ability to 
use their batteries for other purposes if they judge those  
purposes to be more valuable than the efficiency performance 
incentive. There is no penalty for failing to respond to a utility 
dispatch signal, but it does lower the yearly average load  
reduction, which is used to calculate the customer’s incentive 
payment.

States looking to incorporate batteries into an efficiency  
program should be aware of this aspect of incentive design.  
If customers lose control of their battery storage equipment 
(e.g., utilities can remotely discharge batteries without cus-
tomer consent), their ability to stack benefits decreases (see 
“Stacking Incentives,” below). In this case, incentive rates  
may need to be higher to make customer participation worth-
while. The same logic applies to cases where failure to  
respond to a dispatch call can result in a fine.

S TA C k i n G  i n C E n T i V E S

Battery storage owners and developers often configure battery 
systems in such a way as to allow “benefit stacking.” This  
refers to the ability of a single battery system to provide numer-
ous benefits, often generating savings from several incentive  
or revenue streams. The ability to stack incentives and applica-
tions is important, because it gives customers flexibility; and  
it can help to further defray the cost of investing in a battery 
system. It follows the principle of allowing battery storage  
owners to be compensated fairly for all the services that  
the batteries are able to provide. 

For example, a commercial customer who installs a new 
solar+storage system in Massachusetts may qualify for  
a SMarT solar incentive (rebate) with a storage adder, as  
well as an energy efficiency demand-reduction incentive.  

In order to advance battery storage 
deployment, it is important that customers 
retain rights of ownership and control of 
storage resources behind their electric 
meters.

Though it does not address issues of battery ownership directly, 
the Massachusetts energy efficiency plan assumes customer 
and third-party ownership of battery resources behind the  
meter. However, Massachusetts law places no restrictions on 
utility ownership of storage, meaning that utilities could have 
opted to offer customers utility-owned batteries, as green 
Mountain power has done in Vermont, and liberty utilities  
is doing in new Hampshire.29 Such a move could have had  
a negative effect on the nascent distributed, customer-sited 
battery storage industry in the Commonwealth rather than  
supporting its development; and future customers could  
have faced a potential utility monopoly when pursuing battery 
storage options. 

Similar to issues of battery ownership are issues of the  
ownership and control of battery attributes that have their  
own market values, such as capacity. This was the subject of  
a recent Massachusetts Dpu docket. In January 2019, the Dpu 
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The customer may be able to net meter solar generation and 
may also engage in demand charge management (reducing the 
monthly demand charge that is part of commercial utility bills). 
Being able to stack values in this way allows the customer 
greater flexibility and helps to offset the cost of installing  
the solar+storage system. 

other states interested in developing battery storage policy 
should consider how various state programs and storage  
markets may interact, to avoid unduly limiting how the storage 
resource can be used. opportunities for combining incentives 
and market programs should be clearly spelled out to reduce 
confusion and give consumers and developers a clear under-
standing of potential project economics, which is important  
to obtain financing.

T r A n S PA r E n C y

During the development of the Massachusetts energy efficiency 
plan, numerous stakeholders noted a lack of transparency 
which made it difficult to provide meaningful stakeholder input. 
lack of transparency has also been noted as a shortcoming of 
the final plan, which leaves significant design elements vague.
 
For example, the program administrators have stated in docket 
filings that they intend to offer residential contracts for load 
reduction performance incentives (for which storage would  
be eligible) only after a critical mass of applications has been 

received.32 However, there is nothing in the plan identifying how 
many applications are needed to trigger the offer. This creates 
uncertainty and hinders the efforts of developers in marketing 
the program to their customers.

Vague, inconsistent, and opaque program 
language should be avoided when states 
design battery storage incentive programs. 

Similarly, in their white papers, aeC notes that such fundamen-
tal terms as “measure” are used to mean different things by 
different program administrators in different parts of the plan. 
This kind of internal inconsistency makes it difficult to under-
stand what incentives are available to customers.

Vague, inconsistent, and opaque program language should be 
avoided when states design battery storage incentive programs. 
States looking to adapt portions of the Massachusetts energy 
efficiency plan to support their own policy development for  
battery storage should be aware of these internal inconsisten-
cies and avoid replicating them. For example, a state could  
require utilities to agree on the definition of important terms 
such as “measure,” which are necessary to understand how  
an efficiency program works and what various incentives  
are worth to customers.
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What states should do to promote  
battery storage
While Massachusetts’ integration of battery storage into its 
energy efficiency plan as a demand reduction measure is not 
perfect, it does provide a model for other states to follow,  
along with some lessons learned as identified below.

other states that are leaders in clean energy programs and 
policy should consider following the example of Massachu-
setts. These states should understand that the changing  
electricity system presents a need and opportunity to identify 
new types of efficiency. among these, peak demand reduction 
will be increasingly important. It is critical that technologies 
capable of reducing peak demand, such as battery storage,  
be incorporated fully into state energy efficiency programs,  
so that behind-the-meter storage markets can come to scale, 
with incentives commensurate to those offered other clean  
energy and efficiency measures.

that encompasses both energy efficiency and demand 
reduction goals.

n	 establish battery storage or demand reduction incentives 
within the energy efficiency program. 

•	 These should, in general, include three basic elements: 
an up-front rebate, a performance incentive, and access 
to financing.

•	 These should also include adders and/or carve-outs  
for low-income customers. These customers need the 
cost savings and other benefits of new clean energy  
technologies the most but are typically the last to  
gain access.  

•	 utility ownership should be limited, so that some sub-
stantial portion of the storage deployed will be owned  
by customers and/or third parties.

•	 Third-party developers should be allowed to market  
the program to customers, provide private financing, offer 
lease and ppa models, and aggregate capacity to meet 
program goals.

n	 adopt, adapt and build on the economics analysis  
presented here. 

•	 Cost/benefit analyses of storage should be conducted 
using whatever cost-effectiveness tests states apply to 
other energy efficiency measures. These might include 
the Total resource Cost Test, the Societal Cost Test  
or the utility/paCT test.

•	 BCrs should be calculated based on both the energy  
and the non-energy benefits of storage.

 •	additional non-energy benefits of storage should be  
identified and valued. 

Other states that are leaders in clean energy 
programs and policy should consider 
following the example of Massachusetts.

Here are some lessons learned from Massachusetts for  
states to consider:

n	 expand the definition of energy efficiency to include peak 
demand reduction. This means that state energy efficiency 
goals would include peak demand reduction goals, and that 
peak demand reduction measures would be made eligible 
for efficiency incentives. 

n	 Fully integrate demand reduction measures, including  
battery storage, into state energy efficiency plans.

•	 In some states with separate demand reduction targets 
and budgets, this might mean merging the efficiency  
and demand reduction budgets into a single program  
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Key Findings and Conclusion

Many studies have concluded that battery storage offers  
immense value to the electric grid as well as to consumers. 
The benefits of storage include not just renewables integra- 
tion and peak shifting, but other services such as increased  
resiliency, reduced transmission and distribution investment, 
ancillary services provision, arbitrage and black start capability. 
The challenge has been that markets do not yet exist for  
most of these services; and without markets, it has been very 
difficult for policymakers to assign values to these benefits  
of storage, or for storage providers to sell and be compen- 
sated for these benefits. 

This market failure is a major finding of the Massachusetts 
State of Charge report, which concludes, “The biggest challenge 
to achieving more storage deployment in Massachusetts is the 
lack of clear market mechanisms to transfer some portion of 
the system benefits (e.g., cost savings to ratepayers) created 
to the storage project developer.”33

The same problem is discussed in the Massachusetts energy 
efficiency plan itself, which notes, “There is no beneficial value 
proposition for individual residential customers to participate  
in active demand offerings [including battery storage] absent 
program administrator incentives. However, peak demand  
reductions through active demand management can have a 
system benefit that reduces overall capacity and temporal- 
energy costs for all customers.”34

This basic market failure is a familiar one, and it is one reason 
why many states invest public funds to support development 
and deployment of new advanced clean energy resources.  
However, the investment of public funds, in itself, often requires 
states to show that this investment will result in a positive  
return. To do this, it is necessary to attribute dollar values to 
the many benefits of behind-the-meter battery storage.

This report begins to address the challenges of valuing battery 
storage by showing that it can and does pass a Total resource 
Cost test in Massachusetts; and furthermore, that storage pro-
vides many additional non-energy benefits that have definable 
monetary value in Massachusetts, and that could (and should) 
be incorporated into future cost/benefit analyses, both in  
Massachusetts and in other states.

The biggest challenge to achieving more 
storage deployment in Massachusetts is the 
lack of clear market mechanisms to transfer 
some portion of the system benefits (e.g., 
cost savings to ratepayers) created to the 
storage project developer.

This report also documents incentive design issues arising 
from this first-ever inclusion of energy storage in a state energy 
efficiency plan. These design issues will need to be considered 
by other policy makers that wish to follow the lead of Massa-
chusetts. The lessons learned from Massachusetts, as  
discussed in this report, should inform similar efforts in  
other states. 

More work remains to be done to more accurately define the 
value of storage, including expanding on the non-energy benefits 
of storage—analyzed for the first time in this report—as well 
as to further refine program design for storage within state  
energy efficiency plans. However, this report should provide 
valuable information to state policymakers and regulators  
working to incorporate storage in efficiency and other incentive 
programs.
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Key take-aways from this report:

1. at least two major barriers had to be overcome in order to 
incorporate energy storage into the Massachusetts energy 
efficiency plan: first, peak demand reduction had to be  
incorporated into the energy efficiency program; and  
second, storage had to be shown to pass cost-effectiveness 
screens. other states will likely have to confront these  
barriers when incorporating storage into their own energy 
efficiency plans.

a. peak demand reduction is an important new kind of  
electric efficiency that offers benefits both to customers 
and to the grid. Battery storage is a critical technology 
for shifting peaks when installed behind the customer’s 
meter.

b. Battery storage passes the Massachusetts cost/benefit 
test and has been incorporated into the Massachusetts 
energy efficiency plan for 2019–2021. about 34 MW  
of behind-the-meter battery storage is expected to be 
installed in Ma over three years under load reduction  
performance contracts worth about $13 million in  
customer incentives. other states should follow the  
example of Massachusetts and conduct their own cost/
benefit analysis of behind-the-meter energy storage.

2. The non-energy benefits of energy storage have significant 
value and should be included in cost/benefit analyses.  
This was not done in the 2019–2021 Massachusetts  
energy efficiency plan but should be included in future  
iterations of the plan and should be considered by other 
states when developing energy storage incentives.

3. numerous program design issues should be addressed 
when states contemplate creating battery storage incentives, 
whether within an efficiency plan, or as a free-standing  

rebate. These include: Incentive design, Defining peak,  
Dispatch duration, Measuring benefits, ownership issues, 
low-income provisions, Stacking incentives, and Transparency.

4. More work is needed to continue to refine and expand the 
value of battery storage, including the identification and  
valuation of more non-energy benefits. establishing a more 
accurate BCr for distributed storage will support its inclu-
sion in state energy efficiency programs and other incentive 
programs (such as rebates) that require measures pass  
a cost-effectiveness screen. If this is not done, storage  
will continue to be at a disadvantage relative to other tech-
nologies and may not qualify for state incentive programs. 

5. State energy efficiency programs represent an important 
potential source of incentive funding for distributed battery 
storage. Most states have energy efficiency programs, and 
these programs collectively represent an investment of  
nearly $9 billion in public funds annually. Bringing new  
technologies like storage into state energy efficiency  
programs is a recommended “best practice.”

At least two major barriers had to be 
overcome in order to incorporate energy 
storage into the Massachusetts energy 
efficiency plan: first, peak demand 
reduction had to be incorporated into the 
energy efficiency program; and second, 
storage had to be shown to pass cost-
effectiveness screens. 
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1. Introduction

Lithium-ion batteries for electric storage are considered in Massachusetts’ energy efficiency program 

administrator’s 2019-2021 draft plan, released April 30, 2018,1 and addressed, partially, in the “BCR 

Model” spreadsheets (publicly released in June 2018) used to calculate cost-effectiveness in the April 

draft plan. Massachusetts’ assessment of the cost-effectiveness of electric demand and peak-reducing 

measures’ depends on the “BCRs”—or benefit-cost ratios—estimated in these spreadsheets. For 

measures to be included in the funding allocation and program implementation described in the 2019-

2021 plan they must receive a benefit-cost ratio of 1.0 or higher; that is, a measure’s benefits must have 

a higher value than its costs.  

This Applied Economic Clinic white paper provides the calculations and assumptions necessary to 

estimate complete 2019 benefit-cost ratios for battery storage measures in Massachusetts, using a 

methodology identical to that of the program administrator’s own “BCR Model” spreadsheets for the 

2019-2021 and previous three-year efficiency plans. The resulting Massachusetts benefit-cost ratios for 

battery storage in 2019 are:  

• 2.8 for a single-family home battery under the low-income efficiency program

• 3.4 for a multi-family apartment complex battery under the commercial and industrial efficiency

programs

The benefits of electric battery storage outweigh their costs, and, therefore, must be offered by 

Massachusetts electric program administrators to their customers, in accordance with the Green 

Communities Act.2 This white paper reviews the calculation of a value for battery storage of the cost and 

each type of benefit included in Massachusetts’ cost-effectiveness assessment: avoided energy, avoided 

energy demand reduction induced price effects (DRIPE), summer generation capacity, winter generation 

capacity, electric capacity DRIPE, transmission, distribution, and reliability, non-energy benefits, and 

non-embedded environmental costs. Of these benefits, avoided capacity costs are by far the most 

substantial. 

1 Massachusetts Program Administrators. 2018. "Massachusetts Joint Statewide Electric and Gas Three-Year 
Energy Efficiency Plan: 2019-2021". http://ma-eeac.org/wordpress/wp-content/uploads/2019-2021-Three-Year-
Energy-Efficiency-Plan-April-2018.pdf 
2 The General Court of the Commonwealth of Massachusetts. 2008. Acts 308-80: An Act Relative to Green 
Communities. Chapter 169. https://malegislature.gov/Laws/SessionLaws/Acts/2008/Chapter169. 

http://ma-eeac.org/wordpress/wp-content/uploads/2019-2021-Three-Year-Energy-Efficiency-Plan-April-2018.pdf
http://ma-eeac.org/wordpress/wp-content/uploads/2019-2021-Three-Year-Energy-Efficiency-Plan-April-2018.pdf
https://malegislature.gov/Laws/SessionLaws/Acts/2008/Chapter169
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2. Engineering Assumptions

Lazard’s Levelized Cost of Storage 3.0 report outlines two behind-the-meter energy storage use cases: 

Case 4, commercial, and Case 5, residential.3 Case 4, commercial, represents storage “designed for 

behind-the-meter peak shaving and demand charge reduction services for commercial energy users” 

while Case 5, residential, represents storage “designed for behind-the-meter residential home use,” that 

“provide backup power, power quality improvements and extend the usefulness of self-generation”.4 

This analysis adopts the lithium-ion assumptions for both Cases. 

Figure 1 presents the technical parameters of all cases, with Cases 4 and 5 highlighted. 

Figure 1. Energy storage use cases—operational parameters 

Source: Reproduced from Lazard’s Levelized Cost of Storage Analysis – Version 3.0, page 9. 
https://www.lazard.com/media/450338/lazard-levelized-cost-of-storage-version-30.pdf. Emphasis added by 
Applied Economics Clinic. 

Figure 2 below presents Lazard’s levelized cost of storage for Cases 4 and 5 according to their “high” 

component costs: capital, operations and maintenance (O&M), charging, taxes and other costs. In the 

calculations presented in this white paper, the following changes are made to Lazard’s treatment of the 

components: 

• Capital costs are de-escalated by 20 percent from the 2017 cost, following Lazard’s assumption,

to estimate the 2019 capital cost.

3 Lazard. November 2017. Lazard’s Levelized Cost of Storage Analysis – Version 3.0, page 8. 
https://www.lazard.com/media/450338/lazard-levelized-cost-of-storage-version-30.pdf 
4 Ibid. 

https://www.lazard.com/media/450338/lazard-levelized-cost-of-storage-version-30.pdf
https://www.lazard.com/media/450338/lazard-levelized-cost-of-storage-version-30.pdf
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• Capital costs per MWh of battery capacity are adjusted to instead reflect capacity costs per

MWh of use based on 52 days of use per year (that is, 52 full cycles per year—on average, one

cycle per week) instead of the frequency of use shown in Figure 1.

• Charging costs are removed because, in Massachusetts, costs and savings related to the use of

electricity are included in the benefits calculations of benefit-cost ratios. For measures—like

storage—where on an annual basis megawatt-hours (MWhs) are lost instead of saved the net

costs of charging are considered negative benefits. To include charging in these measures’

levelized cost would be double counting.

Figure 2. Levelized cost of storage components—high 

Source: Reproduced from Lazard’s Levelized Cost of Storage Analysis – Version 3.0, page 29. 
https://www.lazard.com/media/450338/lazard-levelized-cost-of-storage-version-30.pdf. Emphasis added by 
Applied Economics Clinic. 

Figure 2 and Figure 3 together show that Lazard’s levelized capital costs of $474/MWh for commercial 

multi-family and $681/MWh for low-income single-family represent 1,440/kW for commercial and 

$2,178/kW for residential. When we reduce these costs by 20 percent for 2019, the per kW capital costs 

are $1,152/kW for multi-family and $1,742/kW for single-family.  

https://www.lazard.com/media/450338/lazard-levelized-cost-of-storage-version-30.pdf
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Figure 3. Capital cost comparison: $/kW 

Source: Reproduced from Lazard’s Levelized Cost of Storage Analysis – Version 3.0, page 15. 
https://www.lazard.com/media/450338/lazard-levelized-cost-of-storage-version-30.pdf. Emphasis added by 
Applied Economics Clinic. 

3. Total Resource Cost

The total resource cost is calculated as the product of the measure or system life in years, the annual 

production in MWh, and the levelized cost in dollars per MWh, scaled proportionately to the kW size of 

the system being analyzed. These kW system sizes used in this report are: 6 kW for a single-family 

battery in the low-income efficiency program, and 30 kW for multi-family battery in the commercial and 

industrial efficiency program.  In their “BCR Model” spreadsheets, National Grid assumes 2.5 kW for 

residential batteries, and Cape Light Compact assumes 5 kW for residential and 5 kW for commercial 

and industrial batteries. Eversource and Unitil do not include any system size measures in their “BCR 

Model” spreadsheets. Because technical assumptions regarding battery performance and cost are 

proportional to system size throughout these calculations, system size does not impact on cost-

effectiveness. 

For simplicity, a single system of each kind of measure (residential and commercial) is assumed for the 

calculations presented in this white paper. This should not be interpreted as a recommendation for how 

many measures the program administrators should strive to provide. 

https://www.lazard.com/media/450338/lazard-levelized-cost-of-storage-version-30.pdf
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Using this method, total resource costs for each measure are $13,163 for low-income measures and 

$46,322 for commercial and industrial measures (see Table 1 below). It is important to note that these 

total resource costs represent levelized costs per MWh of battery discharge, not capital costs, and are 

estimated for the 10-year lifetime of the measures. 

Table 1. Total resource cost 

Source: Applied Economics Clinic calculation 

4. Energy Use by Time Period

The program administrators’ “BCR Model” methodology has traditionally been used to estimate the 

benefits and costs of energy efficiency measures that reduce annual energy demand. While the 

methodology includes the apparatus and assumptions necessary to estimate benefits from peak shifting 

measures—such as batteries—that change the pattern of energy demand but do not lower the annual 

total, this is not the way these spreadsheets have typically been used. For a typical energy efficiency 

measure, the gross annual kWh savings would be a positive value, but for the battery storage measures 

shown here, they are negative, due to round-trip efficiency losses inherent in batteries. Batteries are 

typically charged at times of low demand or low energy price and discharged at times of high demand or 

high energy prices. If batteries had perfect round-trip efficiency (no energy was lost in storing and 

Parameter for 2019
Low-

Income
C&I Source

Quantity 1 1

Measure Life 10 10
Lazard's Levelized Cost of Storage Analysis v.3.0 

November 2017, p.9

Maximum Load 

Reduction (kW) 
6 30

Annual kWh Production 

(kWh)
624 3,120

Lazard's Levelized Cost of Storage Analysis v.3.0 

November 2017, p.9

2019 Levelized Cost 

($/MWh) without capital 

costs

$434 $377

Lazard's Levelized Cost of Storage Analysis v.3.0 

November 2017, p.12, 14, 29; "high" cost of storage 

components;

2017 total cost per MWh less capital and charging 

costs

2019 capital cost ($/kW) $1,742 $1,152

Lazard's Levelized Cost of Storage Analysis v.3.0 

November 2017, p.15, "high" cost of storage 

components; 2017 capital cost less 10% per year per 

Lazard

Total Resource Cost ($) $13,163 $46,322 Calculation; multiplied by measure life
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discharging the battery), then gross annual kWh savings would equal zero. Energy out would equal 

energy in. However, Lazard assumes 15 percent efficiency losses for commercial batteries and 14 

percent efficiency losses for residential batteries.5 For this reason, gross annual kWh saved shows a loss, 

or negative value: negative 87.4 kWh for low-income and negative 468 kWh for commercial and 

industrial (see Table 2 below). 

Table 2. Energy use by time period 

Source: Applied Economics Clinic calculations 

5 Lazard. November 2017. Lazard’s Levelized Cost of Storage Analysis – Version 3.0, page 31. 
https://www.lazard.com/media/450338/lazard-levelized-cost-of-storage-version-30.pdf 

Parameter for 2019
Low-

Income
C&I Source

EE: Gross Annual kWh 

Saved
(87.4) (468.0)

 Assume 15% efficiency loss for commercial; 14% for 

residential

Lazard's Levelized Cost of Storage Analysis v.3.0 

November 2017, p.31 

Summer Peak Energy 

(%)
33.3% 33.3%

Summer Off-Peak 

Energy 

(%)

-33.3% -33.3%

Winter Peak Energy 

(%)
66.7% 66.7%

Winter Off-Peak Energy 

(%)
-66.7% -66.7%

Summer Coincident (%) 100.0% 100.0% MA PAs assumption

Winter Coincident (%) 100.0% 100.0% By assumption

Summer Peak Energy 

MWh Net Lifetime
2.1 10.4

Changed PA calculation to refer to total peak MWh 

instead of total annual MWh savings/losses

Summer Off-Peak 

Energy MWh Net 

Lifetime

-2.4 -12.2

Changed PA calculation to refer to total off-peak 

MWh instead of total annual MWh savings/losses; 

off peak calculated as 100%/(1-efficiency rate)

Winter Peak Energy 

MWh Net Lifetime
4.2 20.8

Changed PA calculation to refer to total peak MWh 

instead of total annual MWh savings/losses

Winter Off-Peak Energy 

MWh Net Lifetime
-4.8 -24.5

Changed PA calculation to refer to total off-peak 

MWh instead of total annual MWh savings/losses; 

off peak calculated as 100%/(1-efficiency rate)

By assumption: representing a peak shifting measure

https://www.lazard.com/media/450338/lazard-levelized-cost-of-storage-version-30.pdf
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The program administrators’ “BCR Model” takes the annual kWh saved and divides it into four time-

periods—summer peak, summer off-peak, winter peak, winter off-peak—totaling 100 percent. For 

example, National Grid’s new residential buildings high-rise lighting measure is assumed to have annual 

savings allocated as follows: 12.9 percent summer peak, 15.2 percent summer off-peak, 36.3 percent 

winter peak, and 35.6 percent winter off-peak.  

Alternatively, for a storage measure, the assumption used in this white paper is that energy is 

subtracted from energy demand during summer and winter peak (a negative percentage) and added on 

to demand during summer and winter off-peak (a positive percentage), adding up to zero across the 

four time-periods. (Efficiency losses are included in the calculation of gross annual kWh saved and are 

therefore not included in these shares to avoid double counting.) The values use in these calculations 

(shown in Table 2) are 33.3 percent summer peak and 66.7 percent winter peak, negative 33.3 percent 

summer off-peak and negative 66.7 percent winter off-peak, and 100 percent summer and winter 

coincident.6 This is equivalent to assumption an equal use of the battery in every month of the year 

(where summer is assumed to last for four months, and winter for eight months). 

Based on these assumptions, the avoided energy over a ten-year system life from a 6 kW low-income 

single-family battery is: 2.1 MWh of summer peak energy and 4.2 MWh of winter peak energy, and 

negative 2.4 MWh of summer off-peak energy and negative 4.8 MWh of winter off-peak energy. The 

avoided energy over a ten-year system life from a 30 kW commercial multi-family battery is: 10.4 MWh 

of summer peak energy and 20.8 MWh of winter peak energy, and negative 12.2 MWh of summer off-

peak energy and negative 24.5 MWh of winter off-peak energy (see Table 2 above). 

5. Avoided-Energy Benefits

Avoided-energy benefits are the product of avoided energy (in MWh) and avoided energy prices, as 

calculated in the Avoided Energy Supply Components in New England: 2018 Report (AESC 2018).7 

Avoided energy prices are calculated on an hourly basis in AESC 2018 and then aggregated to summer 

peak, summer off-peak, winter peak, winter off-peak. The average energy prices for these time periods, 

by year, are very sensitive to changes in the assignment of hours as peak or off-peak. AESC 2018 follows 

the definition of peak as 9 am to 11 pm each weekday (excluded holidays) for both summer (four 

months) and winter (eight months). This broad definition of “peak” is not useful in representing the 

strategic use of batteries to relieve tight energy markets in periods of high energy demand or high 

energy prices. 

6 Program administrators hard-code a winter coincidence to peak of 0 percent (see “BCR Model” spreadsheets, 
‘ADMYr1 tab, AE4:AE123). 
7 Synapse Energy Economics. June 1, 2018. Avoided Energy Supply Components in New England: 2018 Report. 
http://www.synapse-energy.com/sites/default/files/AESC-2018-17-080-June-Release.pdf 

http://www.synapse-energy.com/sites/default/files/AESC-2018-17-080-June-Release.pdf
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As shown in Table 3, redefining peak as those hours with the highest energy prices or highest MWh 
sales results in a very different allocation of hours between summer peak, summer off-peak, winter 
peak, winter off-peak. By energy price, all but one of the highest priced hours are in the winter 
months, and 43 percent of these are off-peak. By demand, 28 percent are in winter and 48 percent of 
these are off-peak. 

Table 3. Peak/Off-peak hours for 2019 

Source: Applied Economics Clinic calculations 

Table 4 demonstrates how average energy prices change based on each of these definitions. The 

average avoided energy price for winter peak is $47 under the AESC 2018 definition of peak, $80 under 

the definition of peak as those hours with the highest energy prices, and $73 under the definition of 

peak as those hours with the highest MWh sales. The average avoided energy price for winter off-peak 

is $42 under the AESC 2018 definition of peak, $78 under the definition of peak as those hours with the 

highest energy prices, and $75 under the definition of peak as those hours with the highest MWh sales. 

The average avoided energy price for summer peak is $31 under the AESC 2018 definition of peak and 

$37 under the definition of peak as those hours with the highest MWh sales. The average avoided 

energy price for summer off-peak is $27 under the AESC 2018 definition of peak, $69 under the 

definition of peak as those hours with the highest energy prices, and $36 under the definition of peak as 

those hours with the highest MWh sales. 

Table 4. Peak/Off-peak energy prices for 2019 

Source: Applied Economics Clinic calculation 

Table 5 and Table 6 below present avoided-energy benefits using two different definitions. 

Table 5 presents avoided-energy benefits using the AESC 2018 definition of peak; benefits are negative 

for both storage measures, meaning a cost to the electric system: -$22 for low-income single-family and 

-$138 for commercial multi-family. 

Energy Price MWh
Summer peak 1,260 0 317
Summer offpeak 1,668 1 313
Winter peak 2,565 502 128
Winter offpeak 3,267 373 118

Total Count
Highest 10% by

Energy Price MWh
Summer peak $31 n/a $37
Summer offpeak $27 $69 $36
Winter peak $47 $80 $73
Winter offpeak $42 $78 $75

Total Count
Highest 10% by
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Table 5. Avoided energy benefits: AESC 2018 definition of peak 

Source: Applied Economics Clinic calculation; cell references corrected in “BCR Model” spreadsheets, 
‘ADMStrategies’ tab. 

Table 6 presents avoided-energy benefits using the percent of hours by energy price definition that is 

consistent with discharging an average of one time per week: the highest 2.2 percent of hours by energy 

price in winter and the highest 5.0 percent of hours by energy price in summer. Following this method, 

batteries would have time to charge in between each discharge. In addition, discharges occur during 

times of highest energy prices. With just 52 discharges per year, it is possible to select times of very high 

energy prices, and still have time to charge between each discharge. Using this definition, benefits are 

positive for both storage measures—meaning a positive benefit to the system: $162 for low-income 

single-family and $787 for commercial multi-family. 

Parameter for 2019
Low-

Income
C&I Source

Summer Peak Energy 

Benefits ($)
$113 $563

Changed PA calculation to refer to total peak MWh 

instead of total annual MWh; corrected erroneous 

cell reference to wrong avoided costs

Summer Off-Peak 

Energy Benefits ($)
(113.0) (572.0)

Changed PA calculation to refer to total off-peak 

MWh instead of total annual MWh; off peak 

calculated as 100%/(1-efficiency rate); corrected 

erroneous cell reference to wrong avoided costs

Winter Peak Energy 

Benefits ($)
$288 $1,440

Changed PA calculation to refer to total peak MWh 

instead of total annual MWh; corrected erroneous 

cell reference to wrong avoided costs

Winter Off-Peak Energy 

Benefits ($)
($310) ($1,569)

Changed PA calculation to refer to total off-peak 

MWh instead of total annual MWh; off peak 

calculated as 100%/(1-efficiency rate); corrected 

erroneous cell reference to wrong avoided costs

Total Avoided Energy 

Benefits ($)
($22) ($138) Sum
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Table 6. Avoided energy benefits: Discharging 52 times per year 

Source: Applied Economics Clinic calculation 

6. Avoided-Energy DRIPE Benefits

Demand reduction induced price effects (DRIPE) are defined in AESC 2018 as “the reduction in prices in 

the wholesale markets for capacity and energy, relative to the prices forecast in the Reference case, 

resulting from the reduction in quantities of capacity and of energy required from those markets due to 

the impact of efficiency and/or demand response programs. Thus, DRIPE is a measure of the value of 

efficiency in terms of the reductions in wholesale prices seen by all retail customers in a given period.”8 

Avoided-energy DRIPE benefits are the product of avoided energy and avoided-energy DRIPE as 

presented in AESC 2018.  

The avoided-energy DRIPE benefits presented in Table 7 have been adapted to the definition of peak as 

the highest 10 percent by energy price, although this change makes relatively little difference to the 

resulting benefits. Benefits are positive for both storage measures, meaning a positive benefit to the 

system: $38 for low-income single-family and $185 for commercial multi-family. 

8 Synapse Energy Economics. June 1, 2018. "Avoided Energy Supply Components in New England: 2018 Report". 
Page 13. http://www.synapse-energy.com/sites/default/files/AESC-2018-17-080-June-Release.pdf. 

Parameter for 2019
Low-

Income
C&I Source

Summer Peak Energy 

Benefits ($)
$136 $682 

Summer Off-Peak 

Energy Benefits ($)
($119) ($602)

Winter Peak Energy 

Benefits ($)
$461 $2,305 

Winter Off-Peak Energy 

Benefits ($)
($316) ($1,598)

Total Avoided Energy 

Benefits ($)
$162 $787 Sum

With peak definition adjusted to match 52 discharges 

per year

http://www.synapse-energy.com/sites/default/files/AESC-2018-17-080-June-Release.pdf
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Table 7. Avoided-energy DRIPE benefits 

Source: Applied Economics Clinic calculations 

7. Avoided-Capacity Benefits

The program administrator’s “BCR Model” awards measures with benefits based on avoided costs of 

summer generation capacity, winter generation capacity, electric capacity DRIPE, transmission, 

distribution, and reliability—together referred to as “avoided-capacity benefits.” The benefits shown in 

Table 8 are calculated following the program administrator’s methodology exactly with one important 

change: the program administrator’s assumption of a winter capacity value of $0/kW for storage 

measure has been adjusted to the AESC 2018 un-cleared capacity value by year.9 The sum of all avoided-

9 Un-cleared capacity chosen as a proxy to replace zero values. Program administrators hard-code a winter 
capacity value of $0/kW (see “BCR Model” spreadsheets, ‘Avoided Cost’ tab, O9:O40), which applies to both 
energy efficiency and advanced demand management measures. 

Parameter for 2019
Low-

Income
C&I Source

Summer Peak Energy 

DRIPE Benefits ($)
$41 $206

Changed PA calculation to refer to total peak MWh 

instead of total annual MWh saved/lost; corrected 

erroneous cell reference to wrong avoided costs

Summer Off-Peak 

Energy DRIPE Benefits 

($)

($33) ($165)

Changed PA calulation to refer to total off-peak 

MWH instead of total annual MWh saved/lost; off-

peak calculated as 100$/(1-efficiency rate); corrected 

erroneous cell reference to wrong avoided costs

Winter Peak Energy 

DRIPE Benefits ($)
$126 $631

Changed PA calculation to refer to total peak MWH 

instead of total annual MWh saved/lost; corrected 

erroneous cell reference to wrong avoided costs

Winter Off-Peak Energy 

DRIPE Benefits ($)
($85) ($429)

Changed PA calculation to refer to total off-peak 

MWH instead of total annual MWh saved/lost; off-

peak calculated as 100$/(1-efficiency rate); corrected 

erroneous cell reference to wrong avoided costs

Energy Electric Cross 

DRIPE Benefits ($)
($11) ($58)

Total Energy DRIPE 

Benefits ($)
$38 $185 Sum
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capacity benefits for the two storage measures is positive, $30,861 for low-income single-family and 

$154,300 for commercial multi-family.  

Table 8. Avoided-capacity benefits 

Source: Applied Economics Clinic calculations 

8. Avoided-Non-Energy Benefits

The program administrators’ “BCR Model” assigns non-energy benefits to numerous energy efficiency 

measures based on the Massachusetts Program Administrators’ Massachusetts Special and Cross-Sector 

Studies Area, Residential and Low-Income Non-Energy Impacts Evaluation.10 Table 9 lists non-energy 

benefits for which monetary values were provided in the 2011 Evaluation; marked in green are the 

subset of these benefits assigned to measures in the program administrator’s 2019-2021 April draft 

plan. 

10 Massachusetts Program Administrators. 2011. Massachusetts Special and Cross-Sector Studies Area, Residential 
and Low-Income Non-Energy Impacts (NEI) Evaluation. http://ma-eeac.org/wordpress/wp-
content/uploads/Special-and-Cross-Sector-Studies-Area-Residential-and-Low-Income-Non-Energy-Impacts-
Evaluation-Final-Report.pdf 

Parameter for 2019
Low-

Income
C&I Source

Summer Generation 

Capacity Benefits ($)
$2,586 $12,928 

Winter Generation 

Capacity  Benefits ($)
$2,586 $12,928 

Changed PA calculation to use uncleared capacity 

value per kW instead of $0. Note that PAs assign 

winter generation a value of $0/kW for all measures.

Electric Capacity DRIPE 

Benefits ($)
$14,362 $71,810 

Transmission Benefits 

($)
$2,491 $12,454 

Distribution Benefits ($) $8,342 $41,708 

Reliability Benefits ($) $494 $2,472 

Total Electric Capacity 

Benefits ($)
$30,861 $154,300 Sum

http://ma-eeac.org/wordpress/wp-content/uploads/Special-and-Cross-Sector-Studies-Area-Residential-and-Low-Income-Non-Energy-Impacts-Evaluation-Final-Report.pdf
http://ma-eeac.org/wordpress/wp-content/uploads/Special-and-Cross-Sector-Studies-Area-Residential-and-Low-Income-Non-Energy-Impacts-Evaluation-Final-Report.pdf
http://ma-eeac.org/wordpress/wp-content/uploads/Special-and-Cross-Sector-Studies-Area-Residential-and-Low-Income-Non-Energy-Impacts-Evaluation-Final-Report.pdf


Page 15 of 22 www.aeclinic.org 

Table 9. Avoided-non-energy benefits 

Source: Massachusetts Program Administrators. 2011. Massachusetts Special and Cross-Sector Studies Area, 
Residential and Low-Income Non-Energy Impacts (NEI) Evaluation. Emphasis added by Applied Economics Clinic. 

NEI Duration

Arrearages Annual

Bad debt write-offs Annual

Terminations and reconnections Annual

Rate discounts Annual

Customer calls Annual

Collections notices Annual

Safety-related emergency calls Annual

Insurance savings —

National Security Annual

Appliance Recycling – Avoided landfill space One time

PARTICIPANT PERSPECTIVE (OWNERS OF LOW-INCOME RENTAL HOUSING), PER HOUSING UNIT

Marketability/ease of finding renters Annual

Reduced tenant turnover Annual

Property value One time

Equipment maintenance (heating and cooling systems) Annual

Reduced maintenance (lighting) Annual

Durability of property Annual

Tenant complaints Annual

PARTICIPANT PESPECTIVE (OCCUPANT)

Higher comfort levels Annual

Quieter interior environment Annual

Lighting quality & lifetime One time

Increased housing property value
One time (Annual for 

NLI RNC)
Reduced water usage and sewer costs (dishwashers) Annual

Reduced water usage and sewer costs (faucet aerators) Annual

Reduced water usage and sewer costs (low flow showerheads) Annual

More durable home and less maintenance Annual

Equipment and appliance maintenance requirements Annual

Health related NEIs Annual

Improved safety (heating system, ventilation, carbon monoxide, fires) Annual

Window AC NEIs Annual

Appliance Recycling – Reduced emissions due to incineration of insulating foam One time

UTILITY PERSPECTIVE

SOCIETAL PERSPECTIVE

NON-RESOURCE BENEFITS

Appliance Recycling – Reduced emissions due to recycling plastic and glass, reduced 

emissions
One time

** Green cells showing the Benefits in April Draft of 2019-2021 Plan
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While storage may provide many non-energy benefits, our literature review did not turn up any 

valuations of these benefits (see Table 10). 

Table 10. Non-energy benefits sources reviewed 

Eichman et al. December 2015. "Operational Benefits of Meeting California’s Energy Storage 

          Targets." National Renewable Energy Laboratory.

Edmunds et al. February 2017. "The Value of Energy Storage and Demand Response for 

          Renewable Integration in California." Lawrence Livermore National Laboratory.

Edmunds et al. June 2013. "The Value of Energy Storage and Demand Response for Renewable

          Integration in California." Prepared for the California Energy Commission by Lawrence 

          Livermore National Laboratory.

Energy Storage Association. 2018. “Incidental and Other Benefits."

         http://energystorage.org/energy-storage/energy-storage-benefits/benefit-

         categories/incidental-and-other-benefits

Hledik, et al. 2017. “Stacked Benefits: Comprehensively Valuing Battery Storage in California.”

        Prepared for Eos Energy Storage. 

Lazard. 2017. "Lazard's Levelized Cost of Storage Analysis – Version 3.0." 

Massachusetts Department of Energy Resources and Massachusetts Clean Energy Center. 2016.

       "State of Charge: Massachusetts Energy Storage Initiative." 

Massachusetts Program Administrators. 2011. "Massachusetts Special and Cross-Sector Studies

       Area, Residential and Low-Income Non-Energy Impacts (NEI) Evaluation." NMR Group, Inc. 

Medina et al. 2014. "Electrical Energy Storage Systems: Technologies’ State-of-the-Art, Techo-

          Economic Benefits and Applications Analysis." 47th Hawaii International Conference on

          System Sciences. 

New York Department of Public Service. July 2015. "Staff White Paper on Benefit-Cost Analysis in

          the Reforming Energy Vision Proceeding." Paper No. 14-M-0101. 

NMR Group, Inc. August 2011. "Massachusetts Special and Cross-Sector Studies Area, Residential

          and Low-Income Non-Energy Impacts (NEI) Evaluation." Prepared for Massachusetts

          Program Administrators.

ReOpt Web Tool User Manual. 

         https://reopt.nrel.gov/tool/REopt%20Lite%20Web%20Tool%20User%20Manual.pdf

Stark et al. February 2015. "Renewable Electricity: Insights for the Coming Decade." Prepared by

          Joint Institute for Strategic Energy Analysis for the National Renewable Energy Laboratory.

U.S. Energy Information Administration. 2018. “U.S. Battery Storage Market Trends.” U.S. 

         Department of Energy.

Woolf et al. September 2014. "Benefit-Cost Analysis for Distributed Energy Resources." Advanced

          Energy Economy Institute and Synapse Energy Economics.
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Therefore, the calculations presented in this white paper include only one non-energy benefit: a one-

time increase to property values of adding a storage system. These values are calculated using the “low-

income” benefit from the 2011 Evaluation for a heating retrofit: which was reported to be $949 in the 

Massachusetts Program Administrators’ Massachusetts Special and Cross-Sector Studies Area, 

Residential and Low-Income Non-Energy Impacts Evaluation. The sum of all avoided-non-energy benefits 

for the two storage measures is positive, $5,235 for low-income single-family and $510 for commercial 

multi-family (see Table 11). 

Table 11. Avoided-non-energy benefits 

Source: Applied Economics Clinic calculations 

Avoided-non-energy benefits are the only benefit category in this cost-effectiveness assessment that 

would change if these batteries were offered in a residential efficiency program, and not in a “low-

income” or means-tested program.  

9. Avoided Non-Embedded Environmental Costs

Avoided non-embedded-costs are the product of avoided emissions and the avoided cost of emissions 

from AESC 2018. These avoided costs are “non-embedded” in the sense that they are externality costs: 

costs that are not included in market prices but have value to Massachusetts. In the program 

administrators’ “BCR Model” spreadsheets’ non-embedded costs are set to zero; the benefit-cost ratios 

present below adopt this same assumption of zero non-embedded environmental costs.  

Parameter for 2019
Low-

Income
C&I Source

One time per Unit (Net) $5,235 $510

Massachusetts' Program Administrators' Special and 

Cross-Sector Studies Area, Residential and Low-

Income Non-Energy Impacts Evaluation August 15, 

2011; p.1-6, 1-8: 

Increased housing property value is $949 for LI; for 

multi-family property owners (marketability/ease of 

finding renters, property value; equipment 

maintenance) is $17.03 per unit

Electric State-wide Cost and Savings Table for 2011: LI 

1-4 family heating retrofit TRC for one measure is

$1,895; for multi-family $1,155

Resulting assumption: LI housing property value

increase by 1/2 of measure capital cost for single-

family and 1% for owners of multi-family
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The section presents the benefits that would occur if non-embedded costs instead included a $100 per 

metric ton cost of carbon dioxide (CO2), the lower of two non-embedded CO2 costs provided in AESC 

2018. Here, AESC 2018’s definition of peak is important in two ways. 

First, AESC 2018 assumes (as a result of its modeling of the hourly dispatch of New England electric 

generation resources) that CO2 emissions rates (lbs/MWh) are higher in off-peak hours than they are in 

peak hours (see Table 12).  

Table 12. Electric-sector CO2 and NOx emissions rate (lbs/MWh) 

Source: Avoided Energy Supply Components in New England: 2018 Report by Synapse Energy, Inc. Table 150. 
http://www.synapse-energy.com/sites/default/files/AESC-2018-17-080-June-Release.pdf. 

This finding runs counter to the more common assumption that, in New England, CO2 emissions rates 

are lower in off-peak hours and higher in peak hours. ISO-New England reported higher peak than off-

peak emissions in is its 2016 annual emissions report (see Table 13), which has held true in the last two 

years (see Figure 4).  

http://www.synapse-energy.com/sites/default/files/AESC-2018-17-080-June-Release.pdf
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Table 13. 2016 LMU Marginal Emission Rates—All LMUs (lb/MWh) 

Source: ISO-NE 2016 Emissions Report, Table 5-3. https://www.iso-ne.com/static-
assets/documents/2018/01/2016_emissions_report.pdf. 

Figure 4. 2009-2016 Marginal Emissions Rates, all LMUs (lb/MWh) 

Source: ISO-NE 2016 Emissions Report, Table 5-9. https://www.iso-ne.com/static-
assets/documents/2018/01/2016_emissions_report.pdf. 

https://www.iso-ne.com/static-assets/documents/2018/01/2016_emissions_report.pdf
https://www.iso-ne.com/static-assets/documents/2018/01/2016_emissions_report.pdf
https://www.iso-ne.com/static-assets/documents/2018/01/2016_emissions_report.pdf
https://www.iso-ne.com/static-assets/documents/2018/01/2016_emissions_report.pdf
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Second, the definition of peak impacts not only energy prices (see Table 3 and Table 4 above) but also 

the average emissions rates for these periods. The calculations presented in this white paper do not 

include any correction or revised definition with regards to emission rates. The necessary data are not 

available in the AESC 2018 report or user interface. 

Both Table 14 and Table 15 present avoided non-energy-costs using AESC 2018’s definition of peak. 

Table 14 presents avoided non-embedded costs using the AESC 2018 peak and off-peak emission rates; 

benefits are negative for both storage measures—meaning a cost to the system: -$51 for low-income 

single-family and -$270 for commercial multi-family.  

Table 14. Avoided-non-embedded costs: AESC 2018 peak and off-peak emissions rates 

Source: Applied Economics Clinic calculations 

Table 15 presents avoided non-energy-costs using the peak and off-peak emission rates for ISO-New 

England’s 2018 emissions report; benefits are negative (but smaller) for both storage measures, 

meaning a cost to the system: -$12 low-income single-family and -$83 for commercial multi-family. 

Parameter for 2019
Low-

Income
C&I Source

Summer Peak Energy 

Benefits ($)
$90 $452

Changed PA calculation to refer to total peak MWh 

instead of total annual MWh; changed peak and off-

peak CO2 emissions rates

Summer Off-Peak 

Energy Benefits ($)
($106) ($535)

Changed PA calculation to refer to total off-peak 

MWh instead of total annual MWh; off peak 

calculated as 100%/(1-efficiency rate); changed peak 

and off-peak CO2 emissions rates

Winter Peak Energy 

Benefits ($)
$186 $930

Changed PA calculation to refer to total peak MWh 

instead of total annual MWh; changed peak and off-

peak CO2 emissions rates

Winter Off-Peak Energy 

Benefits ($)
($221) ($1,117)

Changed PA calculation to refer to total off-peak 

MWh instead of total annual MWh; off peak 

calculated as 100%/(1-efficiency rate); changed peak 

and off-peak CO2 emissions rates

Total Avoided Non-

Embedded Benefits ($)
($51) ($270) Sum
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Table 15. Avoided-non-embedded costs: ISO-New England peak and off-peak emissions rates 

Source: Applied Economics Clinic calculations 

In the total benefits and benefit-cost ratios presented below, non-embedded environmental costs are 

set to zero, following the program administrators’ “BCR Model” assumption. 

10. Total Benefits

Table 16 sums up total benefits for these two storage measures assuming the peak definite of highest 10 

percent of hours by energy price for energy benefits, non-energy impacts for low-income households, 

and zero non-embedded environmental costs. For low-income single-family measure, $36,296; for 

commercial multi-family measure, $155,782. 

Parameter for 2019
Low-

Income
C&I Source

Summer Peak Energy 

Benefits ($)
$85 $423

Summer Off-Peak 

Energy Benefits ($)
($89) ($451)

Winter Peak Energy 

Benefits ($)
$170 $848

Winter Off-Peak Energy 

Benefits ($)
($178) ($903)

Total Avoided Non-

Embedded Benefits ($)
($12) ($83) Sum

With peak / offpeak emission rates changed to 2016 

ISO-NE values: 2016 ISO New England Generator Air 

Emissions Report, January 2018, Table 5-3, 

https://www.iso-ne.com/static-

assets/documents/2018/01/2016_emissions_report.

pdf
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Table 16. Total benefits 

Source: Applied Economics Clinic calculations 

11. Benefit-Cost Ratio

Based on the assumptions and methodology presented in this white paper, the benefit-cost ratio for the 

low-income single-family measure is 2.8 (that is, the value of benefits is nearly three times that of the 

costs, see Table 17) and the benefit-cost ratio for the commercial multi-family measure is 3.4. Both 

measures pass the cost-effectiveness test for Massachusetts. 

Table 17. Total benefits and costs 

Source: Applied Economics Clinic calculations 

If avoided-non-energy benefits were removed from these calculations, their benefit-cost ratios would be 

reduced to 2.4 for the single-family battery and 3.4 for the multi-family battery. 

Parameter for 2019
Low-

Income
C&I

Total Avoided Energy 

Benefits ($)
$162 $787

Total Energy DRIPE 

Benefits ($)
$38 $185

Total Electric Capacity 

Benefits ($)
$30,861 $154,300

Total Non-Energy 

Impacts ($)
$5,235 $510

Total Avoided Non-

Embedded Benefits ($)
$0 $0

Total Electric Benefits 

($)
$36,296 $155,782

Parameter for 2019
Low-

Income
C&I

Total Electric Benefits 

($)
$36,296 $155,782

Total Resource Cost ($) $13,163 $46,322

Benefit-Cost Ratio 2.8 3.4



2 | energy storage:  the new efficiency  | Clean energy group

Appendix 2
M a s s a c h u s e t t s  B at t e r y  s t o r a g e  M e a s u r e s :  

B e n e f i t s  a n d  c o s t s ,  u p d at e d  a p r i l  2 0 1 9

51  |  energy storage:  the new efficiency  | Clean energy group



 

   

 

 

Massachusetts Battery Storage 

Measures: Benefits and Costs 
Updated April 2, 2018 – White Paper  

Applied Economics Clinic 

Prepared for: 

Clean Energy Group 
 

Author: 

Elizabeth A. Stanton, PhD 

[AEC-2019-04-WP-01] 

www.aeclinic.org 

April 2, 2019 



 

 

 

   

  Page 2 of 18 

 

www.aeclinic.org 

 

 

Table of Contents 

 
1. Introduction .......................................................................................................................................... 5 

2. Storage is included only minimally for some program administrators ................................................. 8 

3. Improvements from the April draft storage benefit-cost analysis ..................................................... 12 

4. Remaining concerns from the April draft storage benefit-cost analysis ............................................ 13 

5. Critical omissions in October methodology ........................................................................................ 16 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Acknowledgements 

This report was commissioned by Clean Energy Group in support of its efforts to expand the benefits of 

energy storage and clean energy technologies. The Applied Economics Clinic would like to thank Todd 

Olinsky-Paul, Project Director at the Clean Energy Group, for comments and input that greatly improved 

this report.  



 

 

 

   

  Page 3 of 18 

 

www.aeclinic.org 

 

Executive Summary 

On January 29, 2019, the Massachusetts Department of Public Utilities (DPU) approved—with some 

exceptions and limitations—program administrators’ 2019-2021 three-year energy efficiency plan. The 

program administrators’ plan includes incentives for battery storage along with cost-effectiveness 

assessment of these storage measures. This Applied Economics Clinic white paper updates the July 2018 

white paper1 of the same name: The July 2018 white paper reviewed the program administrators’ April 

2018 cost-effectiveness assessment and provided an independent cost-effectiveness analysis whereas 

this white paper reviews program administrators’ final assessment submitted October 31, 2018. The 

October assessment of battery storage measures’ specifications, associated programs, and related costs 

differ substantially from the plans submitted in April.2  

This white paper reviews the methodology, assumptions, and results of the cost-effectiveness 

assessment of storage measures presented in the approved 2019-2021 plan and the assessment of 

battery measures that was submitted to DPU by Cape Light Compact but not approved, including 

discussion of: 

• Measure specification: Program administrators’ storage measures differ, and these differences 

impact on cost-effectiveness. Nonetheless, almost all of the included active demand response 

programs are cost effective.  

• Inclusion of measures in the final plan: Program administrators’ way of presenting storage 

measure adoption is inconsistent and sometimes difficult to interpret. With that limitation in 

mind, the approved 2019-2021 plan appears to include battery storage equivalent to 0.1 to 0.5 

percent of peak load, depending on electric distributor (for a total of about 34 megawatts of 

storage statewide). 

• Improvements to April draft plan: Corrections to program administrators’ April draft cost-

effectiveness assessments include the treatment of storage measures’ charging and discharging 

periods, and the inclusion of a Massachusetts-specific cost of Global Warming Solutions Act 

compliance. These needed corrections were discussed in the July 2018 white paper. 

• Critical omissions: Despite improvements and corrections, the final plan still includes several 

critical omissions in the program administrators’ calculations of the benefit-cost ratios of 

                                                           

1 Stanton, E.A. July 2018. Massachusetts Battery Storage Measures: Benefits and Costs. Applied Economics Clinic 
White Paper. AEC-2018-07-WP-02. https://aeclinic.org/publicationpages/2018/7/30/massachusetts-battery-
storage-measures-benefits-and-costs 
2 The July 2018 white paper does not apply to the final (October 31, 2018) version of Massachusetts’ program 
administrator efficiency and storage plan. 

https://aeclinic.org/publicationpages/2018/7/30/massachusetts-battery-storage-measures-benefits-and-costs
https://aeclinic.org/publicationpages/2018/7/30/massachusetts-battery-storage-measures-benefits-and-costs
https://aeclinic.org/publicationpages/2018/7/30/massachusetts-battery-storage-measures-benefits-and-costs
https://aeclinic.org/publicationpages/2018/7/30/massachusetts-battery-storage-measures-benefits-and-costs
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storage, including the omission of any value related to non-energy benefits, the omission of any 

value related to winter reliability, and the undervaluing of summer capacity benefits. 

The findings of this white paper are limited by the extent of information made available by the program 

administrators at the time of this writing.3While several of these issues likely have the effect of 

undervaluing benefits in storage measures’ cost-effectiveness analysis, all program administrators have 

assessed the programs that include storage measures as cost-effective in all years (with the exception of 

Unitil in 2019).  

The total Massachusetts summer peak capacity addition three-year plan offering for behind-the-meter 

storage was 34 MW, or two-fifths of the Commonwealth’s assessed storage potential (84 MW). 

Nevertheless, these omissions should be corrected in future energy efficiency planning, to more 

completely and fairly evaluate the cost-effectiveness of behind-the-meter energy storage. 

  

                                                           

3 Somewhat more detailed descriptions of Massachusetts’ storage measures have been made available in two 
March 2019 presentations to the Energy Efficiency Advisory Council: Schlegel, J. March 20, 2019. Active Demand 
Management: Where Are We Now Plus A Look Ahead. Slide presentation by the EEAC Consultant Team to the 
Massachusetts Energy Efficiency Advisory Council. Available at: http://ma-eeac.org/march-20-eeac-meeting/; 
Massachusetts Energy Efficiency Program Administrators. March 20, 2019. Active Demand Reduction 
Demonstration & Initiative Update. Slide presentation by the EEAC Consultant Team to the Massachusetts Energy 
Efficiency Advisory Council. Available at: http://ma-eeac.org/march-20-eeac-meeting/; 

http://ma-eeac.org/march-20-eeac-meeting/
http://ma-eeac.org/march-20-eeac-meeting/
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1. Introduction 

Lithium-ion batteries for electric storage are considered in Massachusetts’ energy efficiency program 

administrator’s 2019-2021 plan, last updated October 31, 2018,4 and addressed in the “BCR Model” 

spreadsheets (provided in November 2018) used to calculate the values in the approved plan and in the 

assessment of battery measures submitted by Cape Light Compact but not approved. Massachusetts’ 

assessment of electric demand and peak-reducing measures’ cost-effectiveness depends on the 

“BCRs”—or benefit-cost ratios—estimated in these spreadsheets. For measures to be included in the 

funding allocation and program implementation described in the 2019-2021 plan, they must receive a 

benefit-cost ratio of 1.0 or higher; that is, a measure’s benefits must have a higher value than its costs.5  

This Applied Economic Clinic white paper reviews the calculations and assumptions used by program 

administrators to estimate complete 2019-2021 benefit-cost ratios for battery storage measures in 

Massachusetts, according to the methodology shown in program administrator’s own “BCR Model” 

spreadsheets for the October 31, 2018 plan.6  

Massachusetts program administrators’ benefit-cost ratios for 2019 range from 0.0 to 6.2 for individual 

storage measures (benefit-cost ratios of 1.0 and higher indicate cost-effectiveness) and from 0.7 to 7.9 

for the advanced demand management programs (called “active demand reduction” or ADR in the 

approved three-year plan) that include storage measures. Only one ADR program (that is, the group of 

measures considered jointly) for one utility in one year (Unitil’s residential ADR program for 2019) failed 

to achieve cost-effectiveness. All other utility storage-related programs for all years were found to be 

cost effective. 

                                                           

4 Massachusetts Department of Public Utilities. Docket Nos. 18-116, 18-117, 18-118, 18-119. Three Year Energy 
Efficiency Plan for 2019 through 2021. October 31, 2018. "Massachusetts Joint Statewide Electric and Gas Three-
Year Energy Efficiency Plan: 2019-2021". Available at: http://ma-eeac.org/wordpress/wp-content/uploads/Exh.-1-
Final-Plan-10-31-18-With-Appendices-no-bulk.pdf 
5 The General Court of the Commonwealth of Massachusetts. 2008. Acts 308-80: An Act Relative to Green 
Communities. Chapter 169. https://malegislature.gov/Laws/SessionLaws/Acts/2008/Chapter169. 
6 This February 2019 AEC white paper updates a July 2018 white paper of the same name: Stanton. July 2018. 
Massachusetts Battery Storage Measures: Benefits and Costs. Applied Economics Clinic White Paper. AEC-2018-07-
WP-02. https://aeclinic.org/publicationpages/2018/7/30/massachusetts-battery-storage-measures-benefits-and-
costs 

https://malegislature.gov/Laws/SessionLaws/Acts/2008/Chapter169
https://aeclinic.org/publicationpages/2018/7/30/massachusetts-battery-storage-measures-benefits-and-costs
https://aeclinic.org/publicationpages/2018/7/30/massachusetts-battery-storage-measures-benefits-and-costs
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Because the benefits of electric battery storage outweigh their costs, as shown in this report, these cost-

effective measures must be offered by Massachusetts electric distributors to their customers, in 

accordance with the Green Communities Act.7 

Each program administrator may offer three ADR programs—residential, income-eligible, and 

commercial/industrial. The Massachusetts program administrators have developed different battery 

measures (along with other ADR measures) to offer to their customers: System and Performance, Daily 

Dispatch, and Targeted Performance (discussed below). Storage cost effectiveness depends on measure 

specification. 

Massachusetts energy efficiency program administrators’ benefit-cost ratios for the ADR programs that 

include battery storage show cost-effectiveness (i.e., are greater than 1.0), with the exception of Unitil’s 

residential program in 2019. Cost-effectiveness can be measured either at the program or the measure 

level. Massachusetts program administrators have three storage-related programs in parallel to the 

three programs offered for energy efficiency: residential, income-eligible, and commercial and industrial 

ADR (see Table 1). Each of these three programs can include three types of measures (described in more 

detail below): storage system and performance, storage daily dispatch, and storage targeted 

performance. Not every program administrator offers every measure type. 

Table 1. MA program administrators’ storage-related programs and measures 

 

Program cost-effectiveness is calculated as the summed benefits of measures in the program divided by 

the summed costs of these measures plus the costs of the program’s administration. Storage program 

cost-effectiveness depends, therefore, on three factors: (1) the cost-effectiveness of the measures in the 

programs; (2) the composition of those measures (how many of each measure is included); and (3) the 

expected costs to administer the program. 

                                                           

7 The General Court of the Commonwealth of Massachusetts. 2008. Acts 308-80: An Act Relative to Green 
Communities. Chapter 169. https://malegislature.gov/Laws/SessionLaws/Acts/2008/Chapter169 

Programs Measures

A2e Storage System and Performance

A2e Storage Daily Dispatch

A2e Storage Targeted Dispatch

B1b Storage System and Performance

B1b Storage Daily Dispatch

B1b Storage Targeted Dispatch

C2c Storage System and Performance

C2c Storage Daily Dispatch

C2c Storage Targeted Dispatch

Residential Advanced Demand 

Management Program (A2e)

Income-Eligible Advanced Demand 

Management Program (B1b)

Commercial/Industrial Advanced 

Demand Management Program 

(C2c)

https://malegislature.gov/Laws/SessionLaws/Acts/2008/Chapter169
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Storage measure cost-effectiveness depends on the specification of these measures, and 

Massachusetts’ program administrators have designed very different storage measures for inclusion in 

their final 2019-2021 plan. 

Programs and measures not achieving cost-effectiveness are shown in orange text in Table 2. 

Table 2. MA program administrators’ benefit-cost ratios for ADR measures

 
Note: Blank cells indicate that no measures were offered. 

Among the battery storage measures offered by program administrators in their final 2019-2021 plan, 

only Eversource and National Grid’s residential Storage Targeted Dispatch measures, and National Grid’s 

commercial and industrial Storage Targeted Dispatch measure do not meet cost-effectiveness in all 

three years. 

“Storage System and Performance” measures: Cape Light Compact’s proposed storage measures differ 

from those of other program administrators and from the description of storage measures approved in 

the 2019-2021 plan. The Cape Light Compact proposed storage measures would provide 1,000 

participants with free 4-kilowatt (kW) batteries and then manage the batteries’ charging and discharge 

to reduce system peak demand without an additional incentive. (In contrast, the other program 

administrators’ approved storage measures do not provide batteries to participants.) Cape Light 

Compact’s proposed measures have a 10-year measure life. 

2019 2020 2021 2019 2020 2021 2019 2020 2021 2019 2020 2021

Residential Advanced Demand Management Program (A2e)

Program BCRs 1.6 2.4 2.4 1.0 1.4 1.6 1.5 2.4 2.5 0.7 1.1 1.2

Direct Load Control 4.9 6.6 7.4 5.0 5.0 5.0 5.3 5.5 5.3 5.2 9.6 9.6

Behavioral DR
Storage System and Performance 3.0 3.0

Storage Daily Dispatch 1.5 1.5 1.5 4.9 4.9 5.0

Storage Targeted Dispatch 0.0 0.0 0.0 0.1 0.1 0.1

EV Load Management 0.8 0.8

Income-Eligible Advanced Demand Management Program (B1b)

Program BCRs 2.3 2.4 2.4 2.4

Direct Load Control
Behavioral DR
Storage System and Performance 3.0 3.0

Storage Daily Dispatch

Storage Targeted Dispatch

EV Load Management

Commercial/Industrial Advanced Demand Management Program (C2c)

Program BCRs 7.5 4.6 4.7 2.9 2.9 2.8 7.9 4.8 4.9 2.7 2.9 3.1

Interruptible Load 9.7 9.8 9.8 7.9 7.9 7.9 7.5 7.5 7.5 4.2 4.2 4.2

Winter Interruptible Load
Storage System and Performance 3.0 3.0

Storage Daily Dispatch 1.7 1.7 1.7 4.9 4.9 5.0 6.2 6.2 6.2

Storage Targeted Dispatch 3.2 3.2 3.2 0.1 0.1 0.1 0.1 0.1 0.1

Custom 8.3 8.3 8.3 2.0 2.0 1.3 1.3 1.3

Cape Light Eversource National Grid Unitil
BCRs
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“Storage Daily and Targeted Dispatch” measures: Eversource, National Grid, and Unitil’s proposed 

storage measures use a “bring your own battery” structure: participants provide their own batteries and 

receive financial incentives for allowing the program administrators to send dispatch signals (to which 

either the customer or a third-party aggregator then respond): 

The 2019-2021 Plan includes new statewide Active Demand Reduction Offerings for 

residential and commercial and industrial sectors designed to reduce summer and 

winter peak demand. Customers will earn an incentive for verifiably shedding load in 

response to events called by Program Administrators…The Program Administrators will 

offer a technology agnostic approach in order to encourage innovations and capture 

all cost-effective demand reductions. (2019-2021 3YP, p.9) 

 [A] new bring-your-own device active demand reduction initiative that allows 

residential and income eligible customers to expand the use of controllable efficiency 

equipment that can provide demand reduction during peak hours;…a new specialized 

storage performance offering will provide enhanced incentives to customers to 

dispatch energy storage during daily peak hours in the summer and winter months. 

(2019-2021 3YP, p.14) 

The Eversource, National Grid, and Unitil “measures” are an incentive, not a battery. These incentives 

have a 1-year measure life. 

While the System and Performance, and Daily Dispatch measures are cost-effective in all years, some 

Targeted Dispatch measures are not. Of program administrators’ residential (Eversource and National 

Grid) and commercial and industrial (Eversource, National Grid, and Unitil) Targeted Dispatch measures, 

only one—Eversource’s commercial and industrial measure—is cost-effective. Among Targeted Dispatch 

measures, Eversource’s cost-effective commercial and industrial measure differs from the measures that 

are not cost-effective in one important regard: The cost-effective measure includes summer discharge 

and benefits, the others do not. The absence of summer discharge for certain measures raises questions 

regarding measure design that cannot be answer given current public materials. Greater transparency in 

providing detailed descriptions of each storage measure would facilitate third-party reviewers in 

offering useful critique and analysis, and could lead to improvements in measure design and selection. 

The Targeted Dispatch measures, which (according to program administrators’ BCR spreadsheets) are 

not dispatched in summer months, are assigned no benefit for their kW savings and cannot achieve 

cost-effectiveness. 

2. Storage is included only minimally for some program administrators 

The number of storage measures included in the final 2019-2021 plan is difficult to interpret and is not 

comparable among the program administrators (see Table 3).  
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Table 3. MA program administrators’ number of measures for ADR measures 

 

Different program administrators appear to be using different definitions of a “storage measure” and 

may even be defining a “measure” differently for different sectors. Cape Light Compact’s System and 

Performance measure is a single 4-kW battery provided to a participant together with the Compact’s 

managed discharge of that battery. For Eversource, National Grid, and Unitil’s commercial and industrial 

Daily and Targeted Dispatch measures, and for Eversource’s residential Daily and Targeted Dispatch 

measures, the measure appears to be the aggregated managed discharge of all batteries signed up with 

the program. For National Grid and Unitil’s residential Daily and Targeted Dispatch measures, however, 

the measure appears to be each battery signed up for the program (see Table 4). (That there is a 

difference between Cape Light Compact and National Grid’s residential storage measures can be 

observed in their measures lives: 10 years for Cape Light Compact’s battery provision measure and 1 

year for National Grid’s bring-your-own battery measure.) 

2019 2020 2021 2019 2020 2021 2019 2020 2021 2019 2020 2021

Residential Advanced Demand Management Program (A2e)

Program Number of Measures 1,918 4,242 4,984 5 5 5 10,609 14,464 18,154 170 204 245

Direct Load Control 1,918 2,942 3,384 1 1 1 9,375 12,336 15,050 170 204 245

Behavioral DR
Storage System and Performance 1,300 1,600

Storage Daily Dispatch 2 2 2 420 820 1,254

Storage Targeted Dispatch 2 2 2 420 820 1,254

EV Load Management 393 488 596

Income-Eligible Advanced Demand Management Program (B1b)

Program Number of Measures 300 400

Direct Load Control
Behavioral DR
Storage System and Performance 300 400

Storage Daily Dispatch

Storage Targeted Dispatch

EV Load Management

Commercial/Industrial Advanced Demand Management Program (C2c)

Program Number of Measures 215 529 578 8 9 9 7 7 7 6 8 8

Interruptible Load 214 328 377 1 1 1 1 1 1 1 2 2

Winter Interruptible Load 1 1 1 1 1 1 1 2 2

Storage System and Performance 200 200

Storage Daily Dispatch 2 2 2 2 2 2 2 2 2

Storage Targeted Dispatch 4 4 4 2 2 2 2 2 2

Custom 1 1 1 1 1 1 1 1

UnitilNational GridCape Light Eversource
Number of Measrues
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Table 4. Definition of measure 

 

The Massachusetts Energy Efficiency Advisory Council’s consultant team identified the potential for 

including 84.3 megawatts (MW) of summer peak behind-the-meter storage capacity in the 2019-2021 

plan, and a total of 250 MW for all ADR programs. Table 5 presents the programs administrators’ ADR 

offering in summer peak kW, from their October 31, 2018 filing. (Massachusetts’ program 

administrators’ winter storage offering is not the same as that for summer.) Here, again, the information 

provided is difficult to interpret and is not comparable among the program administrators. Eversource, 

National Grid, and Unitil’s Daily and Targeted Dispatch measures have a one-year measure life and 

therefore the capacity additions do not accumulate. Cape Light Compact’s System and Performance 

measures have a 10-year measure life and the summer peak capacity presented likely refers to annual 

incremental additions to storage capacity (i.e. new batteries given to participants in each year). 

Assuming that Cape Light Compact’s summer capacity accumulates but the other program 

administrators’ does not, the total Massachusetts summer peak capacity addition offering for behind-

the-meter storage was 33.9 MW, or two-fifths of the consulting team’s estimate of storage potential. 

Cape Light Eversource National Grid Unitil

Residential Advanced Demand 

Management Program (A2e)

Single battery 

provided

Aggregate of 

BYO batteries

Single BYO 

battery

Single BYO 

battery

Income-Eligible Advanced Demand 

Management Program (B1b)

Single battery 

provided
N/A N/A N/A

Commercial/Industrial Advanced 

Demand Management Program (C2c)

Single battery 

provided

Aggregate of 

BYO batteries

Aggregate of 

BYO batteries

Aggregate of 

BYO batteries
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Table 5. MA program administrators’ summer kW savings for ADR measures 

 

By program administrator, total summer capacity for storage measures is as follows: 

• Cape Light Compact (adding together 2020 and 2021 as discussed above): 3.8 MW (not 

approved) 

• Eversource: 20.3 MW 

• National Grid: 9.7 MW 

• Unitil: 0.1 MW 

• Total: 33.9 MW including Cape Light Compact; 30.1 MW without Cape Light Compact 

Eversource and Cape Light Compact’s combined proposed storage measures amounted to 0.5 percent of 

Eversource’s peak load (or 0.4 percent after removing Cape Light Compact’s peak savings), National 

Grid’s measures amount to 0.2 percent of its peak load, and Unitil’s measures amount to 0.1 percent of 

its peak load.8 For comparison, the Energy Efficiency Advisory Council’s consultant team’s estimated 

                                                           

8 ISO-NE Regional Network Load data. August 2018. https://www.iso-ne.com/isoexpress/web/reports/load-and-
demand/-/tree/reg-net-load-costs 

2019 2020 2021 2019 2020 2021 2019 2020 2021 2019 2020 2021

Residential Advanced Demand Management Program

Program Summer kW Savings 1,055 2,869 3,400 2,050 3,150 4,250 6,099 8,597 11,033 94 112 135

Direct Load Control 1,055 1,618 1,861 2,000 3,000 4,000 5,156 6,785 8,278 94 112 135

Behavioral DR
Storage System and Performance 1,250 1,539

Storage Daily Dispatch 50 150 250 903 1,763 2,696

Storage Targeted Dispatch

EV Load Management 39 49 60

Income-Eligible Advanced Demand Management Program

Program Summer kW Savings 289 385

Direct Load Control
Behavioral DR
Storage System and Performance 289 385

Storage Daily Dispatch

Storage Targeted Dispatch

EV Load Management

Commercial/Industrial Advanced Demand Management Program 

Program Summer kW Savings 5,798 6,053 6,080 28,000 57,500 96,000 69,500 79,000 90,000 300 500 500

Interruptible Load 5,395 5,458 5,485 27,000 47,000 75,000 66,000 72,000 79,000 200 400 400

Winter Interruptible Load
Storage System and Performance 192 192

Storage Daily Dispatch 500 5,000 10,000 2,500 5,000 7,000 100 100 100

Storage Targeted Dispatch 500 5,000 10,000

Custom 403 403 403 500 1,000 1,000 2,000 4,000

Summer kW Savings
UnitilCape Light Eversource National Grid



 

 

 

   

  Page 12 of 18 

 

www.aeclinic.org 

potential storage capacity of 84.3 MW is 0.9 percent of Eversource, National Grid, and Unitil’s combined 

summer peak load. 

3. Improvements from the April draft storage benefit-cost analysis 

Massachusetts’ program administrators’ approved cost-effectiveness analysis of storage measures 

offered in their final 2019-2021 plan includes several improvements over their April 2018 draft.9  

Peak shifting 

The April draft represented peak shifting by allocating peak energy (MWh) savings across four seasons 

(summer peak and off-peak, winter peak and off-peak), rather than explicitly showing charging and 

discharging in its calculations. The approved 2019-2021 plan instead treats both winter and summer, 

and charging and discharging as separate “measures.”10 This new method allows for a clearer accounting 

of what is and is not valued. It should be noted, however, that storage measures’ benefit-cost ratios only 

have meaning for the aggregate of these four “measures” (summer charging, summer discharging, 

winter charging, winter discharging). The four “measures” together make up the storage measure as one 

would normally understand it. 

Avoided non-embedded costs 

The April draft assumes a $0 per metric ton non-embedded cost of carbon dioxide (CO2). The final 2019-

2021 plan includes the Massachusetts-specific avoid cost of Global Warming Solutions Act compliance as 

developed in the August 2018 supplement11 to the Avoided Energy Supply Components in New England: 

2018 Report (AESC 2018)12: $35 per short ton of CO2. This adds to the measured benefits of storage. 

                                                           

9 For a complete review of Massachusetts program administrators April 2018 draft 2019-2021 benefit-cost analysis 
for storage measures see: Stanton. July 2018. Massachusetts Battery Storage Measures: Benefits and Costs. 
Applied Economics Clinic White Paper. AEC-2018-07-WP-02. 
https://aeclinic.org/publicationpages/2018/7/30/massachusetts-battery-storage-measures-benefits-and-costs 
10 Some program administrators’ storage programs do not have savings in every season. The framework for 
calculating benefits reported in the three-year plans, however, is consistent across program administators. 
11 Knight, Pat, et al. August 2018. Analysis of the Avoided Costs of Compliance of the Massachusetts Global 
Warming Solutions Act: Supplement to 2018 AESC Study. Prepared for Massachusetts Department of Energy 
Resources and Massachusetts Department of Environmental Protection. http://ma-eeac.org/wordpress/wp-
content/uploads/MA-GWSA-Supplement-to-2018-AESC-Study.pdf 
12 Synapse. June 2018. Avoided Energy Supply Components in New England: 2018 Report. http://www.synapse-
energy.com/sites/default/files/AESC-2018-17-080-June-Release.pdf 

https://aeclinic.org/publicationpages/2018/7/30/massachusetts-battery-storage-measures-benefits-and-costs
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4. Remaining concerns from the April draft storage benefit-cost analysis 

Some other issues presented in the July 2018 version13 of this critique have not been addressed and 

remain concerns in the approved 2019-2021 plan: 

Non-energy benefits are omitted 

Program administrators did not include non-energy benefits (such as avoided utility costs, national 

security, benefits to landlords, increased property values, improved comfort levels, safety, and health, 

and reduced home maintenance) in their cost-effectiveness assessment of battery measures, although 

non-energy benefits such as these are included in the cost-effectiveness assessments of energy 

efficiency measures. This omission is discussed in Section 6. 

Summer capacity values are undervalued 

Program administrators include only one-tenth of the capacity prices associated with summer peak 

reductions from batteries in their cost-effectiveness assessment. This largely unexplained assumption is 

discussed in Section 6. 

Winter reliability values are omitted 

Program administrators assign a value of $0 to the reliability of Massachusetts’ winter electric service in 

their cost-effectiveness assessment of battery measures. This omission is discussed in Section 6. 

Peak versus off-peak emissions 

Avoided non-embedded-costs are the product of avoided emissions and the avoided cost of emissions 

from AESC 2018. These avoided costs are “non-embedded” in the sense that they are externality costs: 

costs are that are not included in market prices but have value to Massachusetts. AESC 2018 assumes 

(as a result of its modeling of the hourly dispatch of New England electric generation resources) that CO2 

emissions rates (lbs/MWh) are higher in off-peak hours than they are in peak hours (see Table 6).  

                                                           

13 Stanton. July 2018. Massachusetts Battery Storage Measures: Benefits and Costs. Applied Economics Clinic 
White Paper. AEC-2018-07-WP-02. https://aeclinic.org/publicationpages/2018/7/30/massachusetts-battery-
storage-measures-benefits-and-costs 

https://aeclinic.org/publicationpages/2018/7/30/massachusetts-battery-storage-measures-benefits-and-costs
https://aeclinic.org/publicationpages/2018/7/30/massachusetts-battery-storage-measures-benefits-and-costs
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Table 6. Electric-sector CO2 and NOx emissions rate (lbs/MWh) 

 
Source: Avoided Energy Supply Components in New England: 2018 Report by Synapse Energy, Inc. Table 150. 
Available online at http://www.synapse-energy.com/sites/default/files/AESC-2018-17-080-June-Release.pdf. 

This assumption runs counter to the more commonly used assumption that, in New England, CO2 

emissions rates are lower in off-peak hours, and higher in peak hours. Higher peak emissions are 

reported by ISO-New England is its 2016 annual emissions report (see Table 7) and have been so in the 

last two years as shown in Figure 1. The definition of peak impacts not only on energy prices but also on 

the average emissions rates for these periods.  

Table 7. 2016 LMU Marginal Emission Rates—All LMUs (lb/MWh) 

 
Source: ISO-NE 2016 Emissions Report. Table 5-3. Available online at: https://www.iso-ne.com/static-
assets/documents/2018/01/2016_emissions_report.pdf. 

http://www.synapse-energy.com/sites/default/files/AESC-2018-17-080-June-Release.pdf
https://www.iso-ne.com/static-assets/documents/2018/01/2016_emissions_report.pdf
https://www.iso-ne.com/static-assets/documents/2018/01/2016_emissions_report.pdf
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Figure 1. 2009-2016 Marginal Emissions Rates, all LMUs (lb/MWh) 

 
Source: ISO-NE 2016 Emissions Report, Table 5-9. Available online at: https://www.iso-ne.com/static-
assets/documents/2018/01/2016_emissions_report.pdf. 

Program administrators’ final plan continues to follow the AESC 2018 assumption that (contrary to ISO-

New England historical data) New England generator’s CO2 emission rates are higher off-peak than on. 

The adoption of this unfounded assumption in program administrators’ plan means that storage energy 

benefits, which include emissions benefits, are likely lower than they would otherwise be. 

Average energy price by time period 

Battery measures’ avoided-energy benefits are the product of avoided energy (in MWh) and avoided 

energy prices, as calculated in AESC 2018. Avoided energy prices are calculated on an hourly basis in 

AESC 2018 and then aggregated to summer peak, summer off-peak, winter peak, winter off-peak. The 

average energy prices for these time periods, by year, are very sensitive to changes in the assignment of 

hours as peak or off-peak. AESC 2018 follows the definition of peak as from 9 am to 11 pm each 

weekday (excluded holidays) for both summer (four months) and winter (eight months).  

As shown in  

Table 8, redefining peak as those hours with the highest energy prices or highest MWh sales results in a 

very different allocation of hours between summer peak, summer off-peak, winter peak, winter off-

peak. By energy price, all but one of the highest priced hours are in the winter months, and 43 percent 

of these are off peak. By demand, 28 percent are in winter and 50 percent of these are off peak. 

https://www.iso-ne.com/static-assets/documents/2018/01/2016_emissions_report.pdf
https://www.iso-ne.com/static-assets/documents/2018/01/2016_emissions_report.pdf


 

 

 

   

  Page 16 of 18 

 

www.aeclinic.org 

Table 8. Peak/Off-peak hours for 2019 

 
Source: Stanton. July 2018. Massachusetts Battery Storage Measures: Benefits and Costs. Applied Economics Clinic 
White Paper. AEC-2018-07-WP-02. https://aeclinic.org/publicationpages/2018/7/30/massachusetts-battery-
storage-measures-benefits-and-costs 

The program administrators continue to assume average summer and winter, peak and off-peak, energy 

prices instead of using hourly data from AESC 2018 modeling to better identify energy prices during 

expected periods of charging and discharging for storage measures. The approved 2019-2021 plan 

continues this practice with the likely result that energy prices during periods of discharge are being 

undervalued in storage measures’ cost-effectiveness assessments. 

5. Critical omissions in October methodology 

Three key methodological choices stand out as areas of particular concern in the cost-effectiveness 

assessments for storage measures presented in the final 2019-2021 plans: no value is assigned to non-

energy benefits, summer capacity is undervalued, and no value is assigned to winter reliability. 

Non-energy benefits valued at $0 

In addition to energy benefits (avoided cost of: energy, generation capacity, transmission and 

distribution infrastructure, and emission permits), storage-related measures also provide non-energy 

benefits to both consumers and utilities. The program administrators’ “BCR Model” assigns non-energy 

benefits to numerous energy efficiency measures based on the Massachusetts Program Administrators’ 

Massachusetts Special and Cross-Sector Studies Area, Residential and Low-Income Non-Energy Impacts 

Evaluation14, including: avoided utility costs, national security, benefits to landlords, increased property 

values, improved comfort levels, safety, and health, and reduced home maintenance. 

The Massachusetts’ program administrators have omitted the value of the non-energy benefits of 

storage in their 2018 cost-effectiveness assessments. A March 2019 Applied Economics Clinic white 

paper, Massachusetts Non-Energy Benefits of Battery Storage, addresses this issue in detail and provides 

evidence of the following benefits: avoided power outages, higher property values, avoided fines, 

avoided collections and terminations, avoided safety-related emergency calls, job creation, and reduced 

                                                           

14 Massachusetts Program Administrators. 2011. Massachusetts Special and Cross-Sector Studies Area, Residential 
and Low-Income Non-Energy Impacts (NEI) Evaluation. http://ma-eeac.org/wordpress/wp-
content/uploads/Special-and-Cross-Sector-Studies-Area-Residential-and-Low-Income-Non-Energy-Impacts-
Evaluation-Final-Report.pdf 

Energy Price MWh
Summer peak 1,260 0 317
Summer offpeak 1,668 1 313
Winter peak 2,565 502 128
Winter offpeak 3,267 373 118

Total Count
Highest 10% by

https://aeclinic.org/publicationpages/2018/7/30/massachusetts-battery-storage-measures-benefits-and-costs
https://aeclinic.org/publicationpages/2018/7/30/massachusetts-battery-storage-measures-benefits-and-costs
https://aeclinic.org/publicationpages/2019/3/15/massachusetts-non-energy-benefits-of-battery-storage
http://ma-eeac.org/wordpress/wp-content/uploads/Special-and-Cross-Sector-Studies-Area-Residential-and-Low-Income-Non-Energy-Impacts-Evaluation-Final-Report.pdf
http://ma-eeac.org/wordpress/wp-content/uploads/Special-and-Cross-Sector-Studies-Area-Residential-and-Low-Income-Non-Energy-Impacts-Evaluation-Final-Report.pdf
http://ma-eeac.org/wordpress/wp-content/uploads/Special-and-Cross-Sector-Studies-Area-Residential-and-Low-Income-Non-Energy-Impacts-Evaluation-Final-Report.pdf
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power plant land usage.15 The program administrators’ failure to include these non-energy benefit 

values in their benefit-cost ratio calculations for energy storage likely resulted in their undervaluing 

storage in the three-year energy efficiency plan. 

Summer capacity is undervalued 

Program administrators’ approved cost-effectiveness assessments reduce the summer capacity and 

electric capacity price sensitivity (called “DRIPE”) to 10 percent of its calculated value for almost all 

storage measures. The BCR spreadsheets refer to this 90 percent reduction as the “Limited Demand 

Response Scaling Factor,” but neither explain nor cite the source of this modeling choice. AESC 2018 

includes two oblique references that may refer to this benefit reduction: 

The PJM load forecasters ran sensitivities on their generally similar regression-based 

forecasts at the request of the Maryland Office of Peoples Counsel. Those sensitivities 

showed that an equal-percentage load reduction on all hours for three years resulted 

in a reduction in the forecast by 10 to 30 percent of the load reduction starting by the 

seventh year (four years after the end of the modeled load reduction). (p.104) 

The PJM load forecasters ran sensitivities on their econometric forecasting model and 

found that load reductions on a few high-load days each summer would reduce the 

load forecast by only about 10 percent of that from an energy efficiency reduction in 

all hours. Program administrators should model the effect of selective high-hour 

reductions on the ISO New England load forecast before claiming any avoided capacity 

costs from those resources. For initial screening, program administrators may wish to 

credit those measures with 10 percent of the values in Table 41.107 (Footnote 107: On 

the other hand, a PA may theoretically claim additional savings if it can demonstrate 

that its summer DR program reduces load every day during the July/August summer 

peak forecast period.) (p.105) 

Massachusetts’ program administrators appear to have chosen to take a sensitivity analysis conducted 

for Maryland on electric peak demand forecasts for the PJM region as evidence that not only demand 

response but most advanced demand or storage measures only operate during 10 percent of peak 

hours. With this assumption in place, storage BCRs are approximately one-third lower than they would 

otherwise be (e.g. a BCR of 0.5 with this scaling factor would otherwise be 1.5 without it). Only 10 

percent of peak hours are assigned a value, and the value assigned is that of the average across all peak 

hours defined as 9am to 11pm on weekdays. This method neither captures the high value of avoiding 

the small number of hours with very high energy costs, nor the smaller per hour value of other “peak 

hours” (as defined by the program administrators). 

                                                           

15 Woods, B. and Stanton, E.A. March 2019. Massachusetts Non-Energy Benefits of Battery Storage. Applied 
Economics Clinic White Paper. AEC-2019-03-WP-01. Available online: 
https://aeclinic.org/publicationpages/2019/3/15/massachusetts-non-energy-benefits-of-battery-storage.  
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Winter reliability values at $0 

Because New England’s peak times for electric consumption occur in summer months, it is this “summer 

peak” that is used to calibrate markets for generation capacity. Avoided capacity costs are, therefore, 

the savings from reduced needs to capacity investments vis-à-vis summer peak.  

Reduced demand for peak generation capacity in winter does not avoid New England capacity market 

purchases and is called “winter reliability” in reference to this difference. Nonetheless, reduced winter 

peak capacity demands (increased winter reliability) holds a substantial value for Massachusetts as the 

Commonwealth works to balance coincident demands for natural gas used for heating and for electric 

generation. 

Program administrators’ final 2019-2021 plan acknowledges storage measures’ impact on winter 

reliability: 

The innovations in this Plan include new active demand reduction efforts that will have 

an impact on summer peak demand and winter reliability, while strongly supporting 

the Commonwealth’s greenhouse gas reduction goals. (p.29-30) 

but omits a value for winter reliability. The approved 2019-2021 plan explains that a winter reliability 
benefit is under development: 

The Program Administrators have agreed with DOER and the Attorney General to 

conduct a study to be commenced in Q1 of 2019 to quantify any benefits associated 

with winter peak capacity reduction. The PAs will issue an RFP and conduct this study 

in collaboration with the DOER, the Attorney General and the Council consultants. 

Study results will be aligned with and compatible with the 2018 AESC. If new benefits 

are identified as a result of this study, the Program Administrators will apply those 

benefits to reported values. (p.169) 
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Executive Summary 

Behind the meter battery storage in Massachusetts benefits the energy system itself—lowering costs—

and also affords “non-energy benefits” to the participants of storage programs, to electric distributors, 

and to society. To date, these non-energy benefits have not been included in efforts by utility program 

administrators to calculate energy storage benefit-cost ratios. For an energy efficiency measure to be 

included in a program administrator’s energy efficiency program, that measure must have a benefit-cost 

ratio that is greater than 1—that is, the benefits must be found to outweigh the costs. Leaving non-

energy benefits out of cost-benefit calculations may lead to energy efficiency programs that are not 

offering all the cost-effective efficiency measures that are available. Some of non-energy benefits may 

be more difficult to quantify than energy system benefits, but leaving non-energy benefits out of 

programmatic cost-effectiveness assessments has the same effect as assuming they have no value. 

Omitting these important values may lead to decisions regarding battery investments that are not 

strategic or economic for the Commonwealth, and puts battery storage measures at a disadvantage vis-

à-vis demand response measures and efficiency measures that do include non-energy benefits in their 

cost-benefit calculations. In this white paper, we present the results of a preliminary assessment of 

seven non-energy benefits of battery storage, as summarized in Table ES-1.  

Table ES-1. Non-energy benefits of battery storage in Massachusetts 
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Background 

Battery storage accounts for a small but growing share of U.S. electric capacity.1 According to the U.S. 

Energy Information Administration (EIA), as of July 2018, the United States has a total electric capacity of 

1.2 million megawatts (MW), of which 763 MW is battery storage, accounting for 0.06 percent of all 

electric capacity in the nation. Massachusetts’ 4 MW of battery storage capacity amounts to just 0.03 

percent of electric capacity in the Commonwealth.  

In 2008, Massachusetts passed into law the Green Communities Act (GCA)2 and the Global Warming 

Solutions Act (GWSA)3. GCA required electric distributors to pursue all cost-effective energy efficiency 

opportunities for their customers, created the state’s Energy Efficiency Advisory Council, increased the 

state’s renewable energy portfolio requirements, and set aside $10 million per year to assist 

municipalities seeking to build renewable and alternative energy facilities. GWSA set statewide 

greenhouse gas emission reduction requirements, including an 80 percent reduction by 2050 (from a 

1990 baseline).4  

GCA and GWSA laid the groundwork for the Baker Administration, in 2015, to set aside $10 million—a 

figure that doubled to $20 million in 20175—to explore and promote energy storage technology, 

develop the state’s storage market, and recommend policy for the adoption of energy storage to help 

the state meet its clean energy and climate goals. Following this initiative, the State of Charge report, 

published by the Massachusetts Clean Energy Center (CEC) and Department of Energy Resources 

(DOER), found that “[t]here is great potential in Massachusetts for new advanced energy storage to 

enhance the efficiency, affordability, resiliency and cleanliness of the entire electric grid by modernizing 

the way we generate and deliver electricity.”6 The study found that the electric grid in Massachusetts 

could cost effectively utilize 1,766 MW of battery storage by 2020.7 In 2018, Massachusetts passed An 

                                                           
1 U.S. Department of Energy. February 22, 2012. Energy Storage: The Key to a Reliable, Clean Electricity Supply. 
Available online: https://www.energy.gov/articles/energy-storage-key-reliable-clean-electricity-supply.  
2 The 190th General Court of the Commonwealth of Massachusetts. 2008. Chapter 169: An Act Relative to Green 
Communities. Available online: https://malegislature.gov/Laws/SessionLaws/Acts/2008/Chapter169.  
3 The 190th General Court of the Commonwealth of Massachusetts. 2008. Chapter 298: An Act Establishing the 
Global Warming Solutions Act. Available online: 
https://malegislature.gov/Laws/SessionLaws/Acts/2008/Chapter298.  
4 For a fuller accounting of the GCA, GWSA, and Massachusetts’ clean energy policy history, see: Woods, Schlegel 

and Stanton. May 2018. Massachusetts’ Clean Energy Policy Overview. Available online: 
https://aeclinic.org/publicationpages/2018/6/18/history-of-ma-energy-sector-policy-brief.  
5 Mass.gov. December 7, 2017. Baker-Polito Administration Awards $20 Million for Energy Storage Projects. 
Available online: https://www.mass.gov/news/baker-polito-administration-awards-20-million-for-energy-storage-
projects.  
6 Massachusetts Clean Energy Center and Department of Energy Resources. 2017. State of Charge: 

Massachusetts Energy Storage Initiative Study. Available online: https://www.mass.gov/files/2017-07/state-of-
charge-report.pdf. p.i. 
7 MA CEC/DOER 2017. State of Charge. p. 77. 

https://www.energy.gov/articles/energy-storage-key-reliable-clean-electricity-supply
https://malegislature.gov/Laws/SessionLaws/Acts/2008/Chapter169
https://malegislature.gov/Laws/SessionLaws/Acts/2008/Chapter298
https://aeclinic.org/publicationpages/2018/6/18/history-of-ma-energy-sector-policy-brief
https://www.mass.gov/news/baker-polito-administration-awards-20-million-for-energy-storage-projects
https://www.mass.gov/news/baker-polito-administration-awards-20-million-for-energy-storage-projects
https://www.mass.gov/files/2017-07/state-of-charge-report.pdf
https://www.mass.gov/files/2017-07/state-of-charge-report.pdf
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Act to Advance Clean Energy, which sets an target of 1,000 megawatt-hours of energy storage in service 

by 2026.8  

Massachusetts’ 2019-2021 energy efficiency plans, approved January 29, 2019,9 include a proposed new 

active demand management program with electric battery storage measures. Active demand 

management is a comprehensive set of actions intended to shift energy demand away from peak times 

to avoid building new, expensive generating plants, and includes: battery storage, exploiting flexibility 

on both the supply-side and demand-side, and coordinating demand-side measures with energy 

efficiency opportunities to more cheaply and efficiently supply energy. For battery storage to receive 

funding under GCA—in the same way that energy efficiency measures have historically—each program 

administrator’s active demand management program offering for the three-year plan must be found to 

be cost effective. (Each electric distribution company or utility has a “program administrator” 

responsible for running their energy efficiency program.) The 2018 Act to Advance Clean Energy states: 

There shall be an energy storage target of 1,000 megawatt hours to be achieved by 

December 31, 2025. To achieve this target, the department of energy resources may 

consider a variety of policies to encourage the cost-effective deployment of energy 

storage systems, including the refinement of existing procurement methods to properly 

value energy storage systems, inclusion in energy portfolio standards, the use of 

alternative compliance payments to develop pilot programs and the use of energy 

efficiency funds under section 19 of chapter 25 of the General Laws if the department 

determines that the energy storage system installed at a customer’s premises provides 

sustainable peak load reductions on either the electric or gas distribution systems and 

is otherwise consistent with section 11G of chapter 25A of the General Laws.10 

For storage measures to be included in the funding allocation and program implementation described in 

the Massachusetts’ program administrators 2019-2021 plans,11 each group of measures’ benefits must 

have a higher value than that group’s costs.12 Although the program administrators did find storage 

measures to be cost effective, their benefit-cost calculations were based only on the energy benefits of 

storage, not taking into account the non-energy benefits explored in this paper. This likely resulted in an 

undervaluing of energy storage, and therefore a lower benefit-cost ratio than would have been 

calculated had all benefits of storage measures been evaluated. As noted in CEC/DOER’s State of Charge 

                                                           
8 The 190th General Court of the Commonwealth of Massachusetts. 2018. Chapter 227: An Act to Advance Clean 
Energy. Available online: https://malegislature.gov/Bills/190/H4857/BillHistory. Lines 148-9. 
9 MA DPU 18-116, 18-117, 18-118, 18-119. Three Year Energy Efficiency Plan for 2019 through 2021. 
10 An Act to Advance Clean Energy. Lines 148-157.  
11 Massachusetts Department of Public Utilities. Docket Nos. 18-116, 18-117, 18-118, 18-119. Three Year Energy 

Efficiency Plan for 2019 through 2021. Available online: http://ma-eeac.org/wordpress/wp-content/uploads/2019-
2021-Three-YearEnergy-Efficiency-Plan-April-2018.pdf. 
12 Cost-effectiveness is currently assessed at the program level in Massachusetts. 

https://malegislature.gov/Bills/190/H4857/BillHistory
http://ma-eeac.org/wordpress/wp-content/uploads/2019-2021-Three-YearEnergy-Efficiency-Plan-April-2018.pdf
http://ma-eeac.org/wordpress/wp-content/uploads/2019-2021-Three-YearEnergy-Efficiency-Plan-April-2018.pdf
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report, while the ability to monetize all the benefits associated with increased battery storage 

deployment may be limited, non-monetizable benefits have value nonetheless.13 

In Massachusetts’ 2019-2021 energy efficiency plans include a new active demand management 

program with electric battery storage measures. Massachusetts program administrators’ assessment of 

energy efficiency measures’ cost effectiveness includes two main categories of benefits: 1) energy 

system benefits (or energy avoided costs), and 2) non-energy benefits (see text box below for a brief 

explanation of energy versus non-energy benefits). In the 2019-2021 plan, active demand management 

measures have been assigned values for the former category but not the latter: In other words, non-

energy benefits of storage are given no value in assessing these measures’ cost effectiveness. 

 

While many states use cost-benefit analyses to determine which traditional energy efficiency measures 

to pursue, Massachusetts is the first state in the country to apply a similar methodological approach for 

battery storage. To achieve the best decision making, it is critical that Massachusetts recognize the full 

value of these benefits. To this end, this white paper explores the non-energy benefits of electric 

storage measures in Massachusetts. 

What are the benefits of battery storage?  

GCA requires that all cost-effective actions be taken regarding energy efficiency and renewable energy. 

Massachusetts program administrators perform benefit-cost analyses to determine which energy 

efficiency and active demand management programs to include in their three-year plans. Capturing a 

full range of benefits and costs is essential to ensure the most strategic program implementation in the 

                                                           
13 MA CEC/DOER 2017. State of Charge. 

Energy Benefits Non-Energy Benefits

Who benefits? Benefits to the energy system 

Benefits to participants in battery storage 

programs, electric distribution companies 

and/or society at large

How does 

benefit 

manifest?

Benefit conferred through reductions in the 

cost of supplying energy
Benefit conferred directly to beneficiary

Examples

  ▪  Reduced peak energy demand

  ▪  Reduced need for new generating 

capacity

  ▪  Transmission and distribution cost 

reductions

  ▪  Increased grid resiliency

  ▪  Facilitates renewable energy integration

  ▪  Avoided value losses to cusomters and 

utilities from power outages

  ▪  Enhanced value to customers from 

reduced incidence of power outages

  ▪  Enhanced property values

  ▪  Enhanced ability to pay less expensive 

electric bills

  ▪  Job creation

Benefits of Battery Storage
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Commonwealth.14  CEC/DOER’s State of Charge report found that installing 1,766 MW of advanced 

energy storage in Massachusetts could save electric consumers $2.3 billion through 2020 (see Table 1 

below). 

Table 1. State of Charge total system benefits from Massachusetts energy storage 

 
Source: MA CEC/DOER 2017. State of Charge. p.xii.  

 

State of Charge highlights many commonly discussed energy system benefits from battery storage. An 

electric grid that has built-in backup in the form of storage can more reliably supply energy on demand 

and is more resilient to disruptions. Improving the grid’s ability to store energy produced at one time 

and dispatch it at another time would facilitate the increased use of intermittent renewable energy 

sources. Increasing the grid’s share of renewable energy would also result in fewer greenhouse gas 

emissions from fossil fuel energy generation and associated environmental disruptions like gas leaks or 

pipeline spills. Increasing the share of renewable energy in New England’s electric grid will boost the 

economy by increasing the value of those resources and by creating jobs associated with an increased 

need to produce, transport, install and maintain new energy infrastructure.15  

Perhaps battery storage’s most critical energy system benefit, however, is its use in reducing New 

England’s peak energy demand and the substantial costs associated with peak. As battery storage 

reduces the need for generation at peak, it lowers costs by shrinking the amount of capacity that electric 

distributors must possess to meet peak demand, and lowers required capacity reserve margins as well. 

For example, for every 1 MW of reduced peak demand in New England, there is an associated reduced 

capacity need of approximately 1.15 MW.16 

                                                           
14 Stanton, E.A. July 2018. Massachusetts Battery Storage Measures: Benefits and Costs. Applied Economics Clinic 
White Paper. AEC-2018-07-WP-02. Available online: https://aeclinic.org/publicationpages/2018/7/30/massachusetts-
battery-storage-measures-benefits-and-costs; and Stanton, E.A. March 2019. Updated Massachusetts Battery 

Storage Measures: Benefits and Costs. Applied Economics Clinic White Paper. AEC-2019-03-WP-02. Available 
online: https://aeclinic.org/publicationpages/2019/3/15/updated-massachusetts-battery-storage-measures-benefits-
and-costs.  
15 Accounts for 15 percent operating reserve margin. Source: MA CEC/DOER 2017. State of Charge. 
16 Kotha, M. June 13, 2018. Future Representative Installed Capacity Requirements for CCP 2023-2024 through 

CCP 2027-2028. Slide 8. Available online: https://www.iso-ne.com/static-
assets/documents/2018/06/a9_representative_icr_values_for_ccp_2023_2024_through_2027_2028.pdf.  

https://aeclinic.org/publicationpages/2018/7/30/massachusetts-battery-storage-measures-benefits-and-costs
https://aeclinic.org/publicationpages/2018/7/30/massachusetts-battery-storage-measures-benefits-and-costs
https://aeclinic.org/publicationpages/2018/7/30/massachusetts-battery-storage-measures-benefits-and-costs
https://aeclinic.org/publicationpages/2018/7/30/massachusetts-battery-storage-measures-benefits-and-costs
https://www.iso-ne.com/static-assets/documents/2018/06/a9_representative_icr_values_for_ccp_2023_2024_through_2027_2028.pdf
https://www.iso-ne.com/static-assets/documents/2018/06/a9_representative_icr_values_for_ccp_2023_2024_through_2027_2028.pdf
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These types of energy system benefits (often referred to as avoided energy costs) are estimated in more 

detail by the Avoided Energy Supply Components in New England (AESC) reports, most recently released 

in March 2018 and updated in June 2018 (hereafter referred to as AESC 2018).17 The energy system 

benefits estimated in that report include avoided fuel costs, avoided electric generating capacity costs, 

and avoided costs of complying with GWSA.  

In addition to energy system benefits, however, storage measures confer several “non-energy benefits” 

that are separate from those directly applicable to the cost of energy supply. Battery storage provides 

benefits to electric distributors and to ratepayers, including both families and businesses, and to society 

at large. These non-energy benefits of storage are the topic of this white paper. 

What are non-energy benefits?  

Non-energy benefits of battery storage are conferred not through changes to the cost of electric 

services (energy system benefits), but directly to participants in storage programs, the electric 

distribution companies themselves, or to society as a whole. For example, during a power outage, 

storage systems can enable businesses to stay open, residents to stay in their homes, and hospitals to 

continue to operate—resulting in clear benefits that are unrelated to the cost of electricity, such as: 

avoided loss of customers and revenue; avoided equipment damage; avoided loss of perishable 

materials and goods; and avoided data losses. Some of these non-energy benefits may be more difficult 

to quantify than energy system benefits, or may require new and different measurement tools.18 To 

leave these critical benefits unmeasured, however, is equivalent to assuming that they have no value in 

a benefit-cost analysis, which has the result of lowering benefit-cost metrics and reducing the likelihood 

that storage measures and programs will achieve cost effectiveness and be included in program 

administrators’ three-year energy efficiency plans.  

Massachusetts energy efficiency program administrators have a long history of assigning values to the 

non-energy benefits of weatherization, insulation, heating and cooling upgrades, retrofits, lighting and 

appliance upgrades and other efficiency measures. Program administrators prepare—and periodically 

update and expand upon—Non-Energy Impact (NEI) Evaluation studies that estimate the non-energy 

benefits of energy efficiency measures for residential and low-income ratepayers in the state, including, 

for example: reduced asthma, reduced thermal stress on occupants, fewer missed days of work, 

reduced risk of fire, and reduced noise. The MA NEI Evaluation 2011 study considered utility and societal 

non-energy impacts in addition to residential and low-income ratepayer non-energy impacts.19 The MA 

                                                           
17 Synapse Energy Economics. June 1, 2018. Avoided Energy Supply Components in New England: 2018 Report . 
Prepared for AESC 2018 Study Group. Available online: https://www.ct.gov/deep/lib/deep/energy/aesc-2018-17-
080-june-1-release.pdf.   
18 Energy Storage Association (ESA). November 2017. 35x25: A Vision for Energy Storage. Available online: 
http://energystorage.org/system/files/attachments/esa_vision_2025_final.pdf.  
19 Massachusetts Program Administrators. August 15, 2011. Massachusetts Special and Cross-Sector Studies Area, 

Residential and Low-Income Non-Energy Impacts (NEI) Evaluation. Prepared by NMR. Available online: http://ma-
eeac.org/wordpress/wp-content/uploads/Special-and-Cross-Sector-Studies-Area-Residential-and-Low-Income-Non-
Energy-Impacts-Evaluation-Final-Report.pdf.  

https://www.ct.gov/deep/lib/deep/energy/aesc-2018-17-080-june-1-release.pdf
https://www.ct.gov/deep/lib/deep/energy/aesc-2018-17-080-june-1-release.pdf
http://energystorage.org/system/files/attachments/esa_vision_2025_final.pdf
http://ma-eeac.org/wordpress/wp-content/uploads/Special-and-Cross-Sector-Studies-Area-Residential-and-Low-Income-Non-Energy-Impacts-Evaluation-Final-Report.pdf
http://ma-eeac.org/wordpress/wp-content/uploads/Special-and-Cross-Sector-Studies-Area-Residential-and-Low-Income-Non-Energy-Impacts-Evaluation-Final-Report.pdf
http://ma-eeac.org/wordpress/wp-content/uploads/Special-and-Cross-Sector-Studies-Area-Residential-and-Low-Income-Non-Energy-Impacts-Evaluation-Final-Report.pdf
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NEI Evaluation 2016 study focused exclusively on residential and low-income ratepayer non-energy 

impacts.20 Table 2 (on the following page) lists the non-energy benefits for which monetary values were 

provided in the MA NEI Evaluation 2011; rows marked in green indicate the subset of these benefits 

assigned to measures in the program administrator’s 2019-2021 plan. 

Currently, the non-energy benefits of battery storage are not included in Massachusetts active demand 

management program planning. Omitting these non-energy benefits introduces a downward bias on 

storage measures’ benefit-cost assessments. Without a full consideration of all benefits, Massachusetts 

is unlikely to make the best strategic decisions regarding these important cost-saving measures. 

                                                           
20 Massachusetts Program Administrators. August 5, 2016. Massachusetts Special and Cross-Cutting Research 

Area: Low-Income Single-Family Health-and Safety-Related Non-Energy Impacts (NEIs) Study. Prepared by Three, 
Inc. and NMR. Available online: http://ma-eeac.org/wordpress/wp-content/uploads/Low-Income-Single-Family-
Health-and-Safety-Related-Non-Energy-Impacts-Study.pdf.  

http://ma-eeac.org/wordpress/wp-content/uploads/Low-Income-Single-Family-Health-and-Safety-Related-Non-Energy-Impacts-Study.pdf
http://ma-eeac.org/wordpress/wp-content/uploads/Low-Income-Single-Family-Health-and-Safety-Related-Non-Energy-Impacts-Study.pdf
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Table 2. Massachusetts non-energy benefits of energy efficiency 

 
Source: MA NEI Evaluation 2011. Reproduced from: Stanton, E.A. July 2018. Massachusetts Battery Storage Measures: Benefits 

and Costs. Applied Economics Clinic White Paper. AEC-2018-07-WP-02. Available online: 

https://aeclinic.org/publicationpages/2018/7/30/massachusetts-battery-storage-measures-benefits-and-costs.  

 

https://aeclinic.org/publicationpages/2018/7/30/massachusetts-battery-storage-measures-benefits-and-costs
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Non-Energy Benefits of Battery Storage  

This white paper presents seven non-energy benefits of electric storage measures in Massachusetts: 1) 

avoided power outages; 2) higher property values; 3) avoided fines; 4) avoided collections and 

terminations; 5) avoided safety-related emergency calls; 6) job creation; and 7) less land used for power 

plants. In the following sections, we discuss each non-energy benefit in terms of how it works, how it is 

valued, and how and why it applies to Massachusetts. (Energy and emission-reduction benefits of 

storage are evaluated in AESC 2018 and, therefore, including in battery measures’ cost-effectiveness 

assessment.) 

The seven storage non-energy benefits presented here do not represent a comprehensive set of all such 

benefits. Rather, this list and the monetized benefits that we have assembled are a starting point for a 

discussion of how best to fully measure the advantages to Massachusetts of battery storage. The 

measures selected for inclusion in this white paper are drawn from our review of the literature and are 

recurring benefits, with one exception: an increase in property value is a one-time benefit.  

1. Avoided power outages 

Power outages entail costs to generators, distribution companies, and consumers. Battery storage, if 

charged and discharged at appropriate times, reduces peak load, thereby increasing reserve margins 

and enhancing grid reliability; it also reduces the incidence and duration of power outages. Avoiding 

power outages is beneficial for electric distributors and for ratepayers. From an energy system point of 

view, the benefit of avoided power outages is lower total system costs. From the storage measure 

participants’ point of view, the benefit of avoided power outages is the reduction of costly—and 

potentially dangerous—disruptions to life and work. 

AESC 2018 introduces estimation of a new energy system reliability benefit: the avoided costs of power 

outages to the electric system. As we describe in this section, this energy system reliability benefit is 

distinct from the non-energy benefits to consumers of avoided outages. Some understandable confusion 

between these two kinds of benefits may, nonetheless, arise: the non-energy benefits of avoided 

outages to families and businesses is often called the “value of lost load” (VoLL). AESC 2018 follows—but 

does not explain—the common practice of using ratepayers’ VoLL as a proxy to estimate the energy 

system costs of outages. This use of ratepayers’ VoLL as a proxy for system costs should not, however, 

suggest that system costs are in fact the VoLL.  

1. Energy system reliability benefit: Greater reliability lowers system costs. This avoided 

cost is typically measured indirectly by assuming—based on economic theory—that system 

reliability costs are equal to the benefits to consumers of avoided outages. AESC 2018 uses 

ratepayers’ VoLL as a proxy to estimate the avoided system costs of enhanced reliability. 

2. Non-energy reliability benefit to consumers:  VoLL is a measure of the value to families 

and businesses of lost load (outages). Storage measure participants’ non-energy VoLL benefit is 

distinct from the energy system reliability benefit estimated by AESC 2018. 
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Energy system reliability benefit  

Reliable electric service is a benefit for both electric distributors and consumers, but valuing the benefit 

is made difficult by the fact that there is no market for the reliability of energy, or for energy 

interruptions. As a result, most valuation exercises seek to determine the reverse; according to an 

overview of VoLL studies and their use: “It proves often easier to estimate the costs of the effects of 

supply interruptions for energy consumers.”21 VoLL accomplishes that by expressing what a Frontiers in 

Energy Research article called the “monetary evaluation of uninterruptedness of power supply.”22 VoLL 

estimates the cost per kilowatt-hour (kWh) of a power outage. According to economic theory, energy 

system reliability can be assumed to have a value equal to the costs to customers in the event of power 

outages. (Power suppliers would pay up to, but not beyond, this value in order to avoid losses.23) 

AESC 2018 follows the practice of using VoLL as a proxy for energy system reliability benefits, and 

presents four values for U.S. VoLL taken from the literature (see Table 3). 

Table 3. AESC 2018 results of reported values of lost load literature review (2018$/kWh) 

 
a Sullivan et al. 2015. Updated Value of Service Reliability Estimates for Electric Utility Customers in the United States. Prepared 

for Office of Electricity Delivery and Energy Reliability, U.S. Department of Energy. Lawrence Berkeley National Laboratory 

(LBNL). b London Economics International LLC. 2013. Estimating the Value of Lost Load. Prepared for the Electric Reliability 

Council of Texas, Inc. c Centolella, P. 2010. Estimates of the Value of Uninterrupted Service for The Mid-West Independent 

System Operator. Harvard Electricity Policy Group. d AESC 2018.  

AESC 2018 presents $25 per kWh—the average of the first two U.S. VoLL estimates from Table 3—as the 

New England VoLL and, by proxy, as the New England system reliability avoided cost. The other two 

VoLL results in Table 3 were not included in AESC 2018’s VoLL estimate. The second London Economics 

result (Row 3 in Table 3) is taken from the same study as the ERCOT VoLL and reports the results of an 

                                                           
21 van der Welle, A. and van der Zwaan, B. 2007. An Overview of Selected Studies on the Value of Lost Load 

(VoLL). Energy Research Centre of the Netherlands. p.2.  
22 Schröder and Kuckshinrichs. December 24, 2015. “Value of Lost Load: An Efficient Economic Indicator for Power 
Supply Security? A Literature Review”, Frontiers in Energy Research. Available online: 
https://www.frontiersin.org/articles/10.3389/fenrg.2015.00055/full. p.2 
23 “In the optimum cases, the level of supply security should be defined in such a way that the marginal damage 
costs, expressed by VoLL, are equal to the marginal costs for ensuring uninterrupted electricity supply. Accordingly, 
the calculation of the economic indicator VoLL represents, on the one hand, an opportunity to determine the level of 
damange caused by a power interruption, the results of which, on the other hand, describes the value of power 
supply security.” Schröder and Kuckshinrichs, 2015. p.4. 

https://www.frontiersin.org/articles/10.3389/fenrg.2015.00055/full
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older version of the Centolella 2010 study24 (Row 4 in Table 3). In the Centolella 2010 study, Paul 

Centolella and coauthors, on behalf of SAIC, estimate U.S. Midwest VoLL, based on the methodology and 

data used in an earlier version of the LBNL 2015 study25 (Row 1 in Table 3). 

AESC 2018 accepts the LBNL 2015’s “willingness-to-pay” survey results as presented, changing only their 

dollar year and calculating an average value appropriate to the relevant distribution of outage durations 

in New England. For the London Economics 2014 study, however, AESC 2018 re-calculates New England-

specific results following London Economics’ production function methodology, citing a U.S. AID study 

on the Republic of Georgia26 in substantiating this methodology.  

Cleveland State University’s 2017 report on valuing resiliency from microgrids describes the VoLL 

production function methodology in detail and provides U.S.-wide results, with results ranging up to 

$110 per kWh across different industries.27 We replicated the production function methodology used in 

AESC 2018 for New England states but got somewhat different results, as shown in Table 4.  

Table 4. Ratio of 2016 GDP to energy usage: AESC 2018 and AEC (2018$/kWh) 

 
Source: AESC 2018, Table 95, p.224. Data for AEC calculations: GDP—Bureau of Economic Analysis, Regional Data, Gross 

Domestic Product by State, NACIS All GDP components, available online: https://apps.bea.gov/regional/downloadzip.cfm. 

Energy usage—EIA-861, Retail Sales of Electricity by State by Sector by Provider, available online: 

https://www.eia.gov/electricity/data/state/. GDP and sales values originally provided in 2016 dollars have been updated to 

2018 dollars using the CPI-U index. 

                                                           
24 Centolella et al. (2006). Estimates of the Value of Uninterrupted Service for The Midwest Independent System 

Operator. Science Applications International Corporation (SAIC). 
25  Sullivan et al. (2009). Estimated Value of Service Reliability for Electric Utility Customers in the United States. 

Prepared for Office of Electricity Delivery and Energy Reliability. U.S. Department of Energy. Lawrence Berkeley 
National Laboratory (LBNL). Available online: http://eta-publications.lbl.gov/sites/default/files/lbnl-2132e.pdf.  
26 Khujadze, S. May 2014. A Study of the Value of Lost Load (VoLL) for Georgia. Prepared by Deloitte Consulting for 
the United States Agency for International Development’s Hydro Power and Energy Planning Project (USAID-
HPEP). 
27 Thomas, A.R. and Henning, M. December 1, 2017. Valuing Resiliency from Microgrids: How End Users can 

Estimate the Marginal Value of Resilient Power. Cleveland State University, Urban Publications. Available online: 
https://engagedscholarship.csuohio.edu/urban_facpub/1516/. Values originally provided in 2012 dollars have been 
updated to 2018 dollars using the CPI-U index.  

https://apps.bea.gov/regional/downloadzip.cfm
https://www.eia.gov/electricity/data/state/
http://eta-publications.lbl.gov/sites/default/files/lbnl-2132e.pdf
https://engagedscholarship.csuohio.edu/urban_facpub/1516/
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While our Massachusetts production function-based VoLL matched that of AESC 2018 very closely, 

results for the other New England states differ. Our New England average, using this method, was $14 

per kWh, compared to $12 per kWh reported in AESC 2018. Replacing AESC 2018 with our correction 

raises the final cross-methodology average VoLL only slightly: from $25 per kWh to $26 per kWh. 

Non-energy reliability benefit to consumers 

Whereas AESC 2018’s estimate of energy system reliability benefits uses ratepayer VoLL only as a proxy 

for avoided system costs, our estimate of Massachusetts’ non-energy reliability benefit to storage 

measure participants is the VoLL itself. Reliability can and does provide many distinct benefits and it is 

important to note that VoLL accounts for some, but not all of these benefits. For example, more resilient 

power enables providers of safety and health services—like hospitals or community health centers—to 

continue to provide services that are highly valuable to society during outages associated with natural 

disasters, a distinct non-energy benefit that may not be adequately accounted for in VoLL. There is 

additional value of avoided power outages for customers who are elderly, disabled or have serious 

health conditions and rely on electronic devices and are more vulnerable to power outages than the 

average customer. Research has found that in the United States—among the 175 million people covered 

by employer-sponsored health insurance—approximately 218 per 100,000 people are “electricity-

dependent residing at home”.28 Investor-owned utilities in Massachusetts and other states are required 

to maintain lists of health critical customers (called “life support customers” in Massachusetts) who 

cannot have their power shut off, and are prioritized in power restoration efforts, because they are 

reliant on electrical medical devices, and to be without power would be harmful or life threatening.29 

Including multiple benefits from increased reliability does not represent double counting. Increased 

reliability is a benefit to both to the energy system as a whole and to ratepayers participating in storage 

programs. A 2015 study in the journal Frontiers in Energy Research (see Figure 1 below) provides an 

overview of multiple, distinct benefits from battery storage including both “investments in grid 

construction via charges (network tariffs)” (or energy system benefits) and various non-energy ratepayer 

benefits discussed in this white paper, including the value of lost load to residential, commercial and 

industrial ratepayers, and effects on property values.  

                                                           
28 Molinari, N.A.M., Chen, B., Krishna, N., and Morris, T. March 2017. “Who’s at Risk When the Power Goes Out? 

The At-home Electricity-Dependent Population in the United States, 2012.” Journal of Public Health Management 

and Practice, 23(2), 152-159. Available online: https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5007208/. 
29 See: Code of Massachusetts Regulations Title 220. January 27, 2017. 220 CMR 19.00: Standards of 
Performance for Emergency Preparation and Restoration of Service for Electric Distribution and Gas Companies. 
Available online: https://www.mass.gov/files/documents/2016/08/rr/220cmr1900.pdf for Massachusetts law 
governing utility responsibilities towards health-critical customers. 

https://www.mass.gov/files/documents/2016/08/rr/220cmr1900.pdf
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Figure 1. Avoided costs from battery storage 

 
Source: Reproduced from Schröder and Kuckshinrichs, 2015. Table 2, p. 3. 

For use in Massachusetts non-energy benefits of storage, residential VoLL can be estimated using the 

LBNL 2015 willingness-to-pay survey results for residential customers as cited in AESC 2018. EIA data 

indicates that 4 hours is the average duration of power outages in the United States across all utility 

types.30 LBLN’s 4-hour outage VoLL estimate for residential customers is $1.72 per kWh.31 

Table 5. Estimated cost per event, average kW and unserved kWh, residential (2018$) 

 
Source: LNBL, 2015. Values originally provided in 2013 dollars have been updated to 2018 dollars using the CPI-U index. Cost per 

event refers to the “cost for an individual interruption for a typical customer”. Cost per average kW refers to the “cost per event 

                                                           
30 U.S. Energy Information Administration. April 5, 2018. Average frequency and duration of electric distribution 

outages vary by states. Available online: https://www.eia.gov/todayinenergy/detail.php?id=35652.  
31 Clean Energy Group and Greenlink have a series of forthcoming publications that presents outage estimates for 
the Southeast: Clean Energy Group, “Resilient Southeast Report Series”, pending publication, 2019.  

https://www.eia.gov/todayinenergy/detail.php?id=35652


 

 

Page 16 of 27 
 

www.aeclinic.org 

normalized by average demand”. Cost per unserved kWh refers to the “cost per event normalized by the expected amount of 

unserved kWh for each interruption duration”. 

While the cost of power outages to residential customers may seem small on a per kWh basis, power 

outages are highly disruptive. As the Energy Storage Association points out in their Vision for Energy 

Storage report:  

For a homeowner, the economic cost may seem minimal, but the cost to quality of life 

is high: medication and food refrigeration, shelter and access to water are among those 

critical losses.32 

Power outages also have the potential to cause disruptions for commercial and industrial customers: 

As enhanced connectivity drives increases in computing capability and economic value 

in the same footprint, every server that loses power will only have a greater economic 

cost to it—rippling even further throughout society. The higher VOLL extends to almost 

all commercial enterprises. Grocers lose perishable products, stores are unable to sell 

their wares, and credit card systems lose capability to process payments at data centers 

and points of sale.33 

For commercial and industrial non-energy benefits of storage, AESC 2018’s Massachusetts-specific 

production function-based VoLL is $15.64 per kWh. However, it should be noted that the Cleveland 

State University 2017 analysis of U.S. VoLL suggests a very wide range of values by business sector (see 

Figure 2). The VoLL values in Figure 2 are not Massachusetts-specific (and are, therefore, not included in 

this analysis); the wide range of U.S. VoLL values points to a need for additional analysis in New England 

to fully capture variation in VoLL by industry. 

The application of these per kWh non-energy benefits values should follow that of current non-energy 

benefits for energy efficiency measures. To this end, moving forward, it will be important to consider the 

extent to which battery storage measures can prevent power outages and the total kWhs of expected 

outages (absent these measures) in a given year. 

                                                           
32 ESA 2017. p.4. 
33 ESA 2017. p.4. 
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Figure 2. Cleveland State University (2017) VoLL per kWh by industry 

 
Source: Reproduced from Thomas and Henning, 2017. Figure 2, p. 13. 

2. Higher property values 

Installing storage in buildings can increase property values in several ways. Battery storage systems can 

keep heating and cooling systems running during a power outage, contributing to the increased thermal 

comfort of buildings and increasing their value.34 Energy backup systems also serve to increase the 

marketability of units for landlords, again, increasing the value of the property.35 Battery storage 

systems can also reduce maintenance costs by providing energy use data that allows building operators 

to assess and optimize real-time energy usage. 

This non-energy benefit has a value to ratepayers as a one-time increase to property values from adding 

a storage system. These values can be calculated using the “low-income” single and multi-families 

benefits for a heating retrofit from the MA NEI Evaluation 2011: one-half of measure capital cost for 

single family, and 1 percent of measure capital cost for owners of multi-family housing. The Applied 

Economic Clinic’s July 2018 White Paper, Massachusetts Battery Storage Measures: Benefit and Costs, 

                                                           
34 ACEEE. 2012. Measuring Participant Perspective Non-Energy Impacts (NEIs). Available online: 
https://aceee.org/files/proceedings/2012/data/papers/0193-000046.pdf.  
35 MA NEI Evaluation 2011.  

https://aceee.org/files/proceedings/2012/data/papers/0193-000046.pdf
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assigned values of $5,325 per housing unit for low-income single-family participants and $510 per unit 

for owners of multi-family housing based on the MA NEI Evaluation 2011 benefit to capital cost 

ratios.36,37 An increase in property values would also accrue to residential storage-measure participants 

who are not income eligible, and to commercial and industrial storage-measure participants. 

It is important to note that installing solar arrays can increase a building’s value. Evidence shows that 

home buyers across the United States are willing to pay a premium of about $15,000 for a home with 

solar panels.38 Massachusetts offers solar property tax exemptions for both residential and non-

residential solar customers; under current law (M.G.L. c. 59, sec. 59) “[a] solar or wind powered system 

or device which is being utilized as a primary or auxiliary power system for the purpose of heating or 

otherwise supplying the energy needs of property taxable under this chapter; provided, however, that 

the exemption under this clause shall be allowed only for a period of twenty years from the date of the 

installation of such system or device.”39 That means, even when the value of a building increases after a 

solar system is installed, property taxes still reflect the pre-solar value of the building. While such 

policies do not currently exist for battery storage in the Commonwealth, tax exemptions are an 

important tool to incentivize the uptake of storage in homes and businesses.  

3. Avoided outage fines 

As installed battery storage increases, the risk of power outages falls40—which means that utilities may 

avoid costly fines associated with severe power outage events.  

In 2012, the Massachusetts Department of Public Utilities (DPU) levied penalties totaling $24.8 million 

against National Grid, NSTAR, and Western Massachusetts Electric Company (WEMCO) related to their 

response to power outages caused by Tropical Storm Irene and the Halloween Blizzard of 2011.The fines 

were levied after customer complaints prompted state officials to launch an investigation into the 

utilities’ preparedness and response to the 2011 storms. The investigation was extensive with 16 public 

hearings, a dozen evidentiary hearings, and over one thousand exhibits. National Grid, NSTAR and 

WEMCO were required submit their plans to pay the fines to the DPU within 30 days. The penalties were 

applied as a credit for ratepayers per a law passed in 2012 that made it illegal for utilities to change 

rates in order to pay fines for subpar performance.41 The constitutionality of this law was challenged in 

                                                           
36 Stanton, E.A. July 31, 2018. Massachusetts Battery Storage Measures: Benefits and Costs. Prepared for Clean 
Energy Group. AEC-2018-07-WP-02. Available online: 
https://aeclinic.org/publicationpages/2018/7/30/massachusetts-battery-storage-measures-benefits-and-costs. p.17. 
37 Note that these values do not include any associated increase in property taxes. 
38 Energy.gov. No Date. Solar Homes Sell for a Premium. Available online: 
https://www.energy.gov/eere/solar/downloads/solar-homes-sell-premium.  
39 The 191st General Court of the Commonwealth of Massachusetts. General Laws, Chapter 59, Section 59. 
Available online: https://malegislature.gov/Laws/GeneralLaws/PartI/TitleIX/Chapter59.  
40 Zhang, T., Cialdea, S., Orr, J.A., and Emanuel, A.E. 2014. Outage Avoidance and Amelioration using Battery 
Energy Storage Systems. IEEE. Available online: 
https://ieeexplore.ieee.org/stamp/stamp.jsp?tp=&arnumber=6808127.   
41 Howard, Z. December 11, 2012. Massachusetts slaps utilities with record fines for 2011 outages. Reuters. 
Available online: https://www.reuters.com/article/us-usa-massachusetts-power/massachusetts-slaps-utilities-with-

https://aeclinic.org/publicationpages/2018/7/30/massachusetts-battery-storage-measures-benefits-and-costs
https://www.energy.gov/eere/solar/downloads/solar-homes-sell-premium
https://ieeexplore.ieee.org/stamp/stamp.jsp?tp=&arnumber=6808127
https://www.reuters.com/article/us-usa-massachusetts-power/massachusetts-slaps-utilities-with-record-fines-for-2011-outages-idUSBRE8BA19420121211
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Fitchburg Gas and Electric Light Company v. DPU, but was ultimately upheld by the Massachusetts 

Supreme Judicial Court.42  

Together, National Grid, NSTAR, and WEMCO were fined a total of $24.8 million43 for violating various 

storm response obligations from their respective emergency response plans, such as: failing to 

adequately communicate with customers and municipalities; failing to provide damage assessments in a 

timely fashion; failing to respond to public safety calls; failing to effectively assess the severity of the 

storms; and failing to directly contact customers with medical needs.44  Costs paid in fines do not include 

the legal and procedural expenses from fighting the fines. While the fines were levied due to the 

inadequate response of various utilities to power outages rather than due to the outages themselves, it 

is important to reiterate that increased deployment of battery storage makes power outages—and, by 

extension, the fines that may accompany them—less likely.45  

With detailed outage data—outage duration, number of affected customers and total lost load—it 

would be possible to calculate a dollar per kWh estimate of fines and legal costs that Massachusetts 

utilities could avoid through battery storage programs and avoided severe power outages.  

4. Avoided collections and terminations 

Battery storage provides electric supply during times of peak demand, reducing the need for costly new 

peaker plants and the resulting capacity costs that are passed on to ratepayers through their rates and 

bills. When ratepayers face lower costs they are better able to pay their bills. Electric distributors benefit 

by avoiding costs associated with collections and terminations. 

                                                           
record-fines-for-2011-outages-idUSBRE8BA19420121211. Ring, D. December 11, 2012. Massachusetts utility 
regulators: National Grid and Western Massachusetts Electric Company face multimillion dollar fines for Irene, 
October snowstorm responses. MassLive. Available online: 
https://www.masslive.com/news/index.ssf/2012/12/national_grid_to_be_fined_1872.html. 
42 Supreme Judicial Court and Appeals Court of Massachusetts. April 14, 2014. Fitchburg Gas and Electric Light 
Company vs. Department of Public Utilities. Case Docket SJC-11397. Online: http://www.ma-
appellatecourts.org/display_docket.php?dno=SJC-11397.  
43 National Grid was fined $18.7 million, NSTAR $4.1 million and WEMCO $2 million. 
44 Mass.gov. July 26, 2012. AG Seeks More Than $16 Million in Penalties for Inadequate Storm Response by 
National Grid. Available online: http://www.mass.gov/ago/news-and-updates/press-releases/2012/2012-07-26-natl-
grid-dpu.html?_ga=2.175198242.1077349657.1539625103-207293685.1523300621. Mass.gov. July 12, 2012. AG 
Seeks $4 Million in Penalties for Inadequate Storm Response by Western Massachusetts Electric Company. 
Available online: http://www.mass.gov/ago/news-and-updates/press-releases/2012/2012-07-12-wmeco-dpu-
recommendation.html. Mass.gov. August 7, 2012. AG Seeks Close to $10 Million in Penalties for Inadequate Storm 
Response by NSTAR. Available online: http://www.mass.gov/ago/news-and-updates/press-releases/2012/2012-08-
07-nstar-dpu.html. 
45 Zhang, T., Cialdea, S., Orr, J.A., and Emanuel, A.E. 2014. Outage Avoidance and Amelioration using Battery 
Energy Storage Systems. IEEE. Available online: 
https://ieeexplore.ieee.org/stamp/stamp.jsp?tp=&arnumber=6808127.  

https://www.reuters.com/article/us-usa-massachusetts-power/massachusetts-slaps-utilities-with-record-fines-for-2011-outages-idUSBRE8BA19420121211
https://www.masslive.com/news/index.ssf/2012/12/national_grid_to_be_fined_1872.html
http://www.ma-appellatecourts.org/display_docket.php?dno=SJC-11397
http://www.ma-appellatecourts.org/display_docket.php?dno=SJC-11397
http://www.mass.gov/ago/news-and-updates/press-releases/2012/2012-07-26-natl-grid-dpu.html?_ga=2.175198242.1077349657.1539625103-207293685.1523300621
http://www.mass.gov/ago/news-and-updates/press-releases/2012/2012-07-26-natl-grid-dpu.html?_ga=2.175198242.1077349657.1539625103-207293685.1523300621
http://www.mass.gov/ago/news-and-updates/press-releases/2012/2012-07-12-wmeco-dpu-recommendation.html
http://www.mass.gov/ago/news-and-updates/press-releases/2012/2012-07-12-wmeco-dpu-recommendation.html
http://www.mass.gov/ago/news-and-updates/press-releases/2012/2012-08-07-nstar-dpu.html
http://www.mass.gov/ago/news-and-updates/press-releases/2012/2012-08-07-nstar-dpu.html
https://ieeexplore.ieee.org/stamp/stamp.jsp?tp=&arnumber=6808127
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MA NEI Evaluation 2011 presents non-energy benefits of avoided collections and terminations for 

energy efficiency measures, explaining that:  

Utilities can realize a number of NEIs from their energy efficiency programs in the form 

of financial savings. Energy-efficient technologies installed by PA programs often result 

in reduced energy bills for participants, which can decrease the likelihood that 

customers experience difficulties with paying their utility bills. In turn, utilities realize 

financial savings through reduced costs associated with arrearages and late payments, 

uncollectible bills and bad debt write-offs, service terminations and reconnections, bill-

related customer calls, and the bill collections process.46 

Battery storage—like energy efficiency—can reduce the need for expensive peaker plants and provide 

electricity at peak more cheaply (assuming that battery storage is appropriately charged at times of 

inexpensive supply and discharged at times of peak, expensive demand). When rates and bills are 

lowered and customers are better able to consistently pay their bills, electric distributors need to make 

fewer collection calls, terminations and reconnections.47  

Table 6 presents the MA NEI Evaluation 2011 values recommended for these avoided collections and 

terminations costs for energy efficiency. Because battery storage also lowers peak energy use and 

ratepayer costs, with the same result—that customers are better able to pay their bills on time—these 

same benefits are equally applicable to battery storage program participants. The program 

administrator-recommended value for these avoided costs for terminations and reconnections and 

customer calls are, respectively: $1.85 and $0.77 per year per participant. 

                                                           
46 MA NEI Evaluation 2011. p. 1-2. 
47 Woolf et al. September 22, 2014. Benefit-Cost Analysis for Distributed Energy Resources: A Framework for 

Accounting for All Relevant Costs and Benefits. Prepared for the Advanced Energy Economy Institute. Synapse 
Energy Economics. Available online: http://www.synapse-energy.com/sites/default/files/Final%20Report.pdf. p.25.  

http://www.synapse-energy.com/sites/default/files/Final%20Report.pdf
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Table 6. Benefits of avoided terminations, reconnections, and customer calls 

 
Source: MA NEI Evaluation 2011. p. D-5 and D-6. MA NEI Evaluation provided values in 2010$. Values originally provided in 2010 

dollars have been updated to 2018 dollars using the CPI-U index.  

5. Avoided safety-related emergency calls 

As the amount of battery storage connected to the electric grid increases, the frequency and duration of 

power outages is reduced.48 Power outages entail risks and can and do result in safety-related 

emergency calls to customers. When families and businesses experience fewer power outages, electric 

distributors avoid making some safety-related emergency calls and the expenses associated with those 

calls.  

MA NEI Evaluation 2011 presents non-energy benefits of avoided safety related emergency calls, and 

describes the related savings to electric distributors: as electric load during peak periods is reduced, 

“utilities may realize financial savings due to a reduction in safety-related emergency calls and insurance 

                                                           
48 (1) Nexight Group. December 2010. Electric Power Industry Needs for Grid-Scale Storage Applications. Prepared 
on behalf of the U.S. Department of Energy’s (DOE) Office of Electricity Delivery and Energy Reliability and the 
DOE’s Office of Energy Efficiency and Renewable Energy Solar Technologies Program. Available online: 

https://www.energy.gov/sites/prod/files/oeprod/DocumentsandMedia/Utility_12-30-10_FINAL_lowres.pdf. (2) Zhang, 
T., Cialdea, S., Orr, J.A., and Emanuel, A.E. 2014. Outage Avoidance and Amelioration using Battery Energy 
Storage Systems. IEEE. Available online: https://ieeexplore.ieee.org/stamp/stamp.jsp?tp=&arnumber=6808127. 

https://www.energy.gov/sites/prod/files/oeprod/DocumentsandMedia/Utility_12-30-10_FINAL_lowres.pdf
https://ieeexplore.ieee.org/stamp/stamp.jsp?tp=&arnumber=6808127
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costs, due to reduced fires and other emergencies.”49 This benefit may be particularly applicable for 

electric distributors that offer efficiency programs that repair or replace appliances to low-income 

households,  who may be more likely to have old or damaged space and water heating appliances, gas 

appliances, and gas connectors.50 

Non-energy benefits of battery storage reducing emergency calls may exist as well, to the extent that 

outages and related safety risks are avoided. Table 7 shows the program administrator-recommended 

value for this avoided cost in the context of energy efficiency: $10.11 per year per participant. 

Table 7. Benefits of avoided safety-related emergency calls 

 
Source: Adapted from MA NEI Evaluation 2011. p. D-8. MA NEI Evaluation provided values in 2010$. Values originally provided 

in 2010 dollars have been updated to 2018 dollars using the CPI-U index.  

6. Job Creation  

As investment in storage grows in Massachusetts, related jobs will be created along the entire supply 

chain, including in: battery manufacturing, research and development, engineering, construction, 

operations and maintenance, sales, marketing, management, and administration. While job creation is 

not considered in Massachusetts program administrators benefit-cost ratios for energy efficiency, 

increasing employment is clearly a benefit to the Commonwealth. 

 

CEC/DOER’s 2017 State of Charge report addresses job creation as a non-energy benefit of increased 

investment in energy storage, noting that “growing [the] energy storage industry can expand on the 

success of the clean energy industry, bringing in new business to Massachusetts and creating new 

jobs.”51 The report found that deploying 1,766 MW of energy storage in the Commonwealth could 

create 6,322 job-years (where 1 job-year is defined as one job for one year) and $591 million in labor 

                                                           
49 MA NEI Evaluation 2011. p. 1-4. 
50 MA NEI Evaluation 2011. p. 4-16; Woolf et al., 2014. p.25 
51 MA CEC/DOER 2017. State of Charge. p.23. 
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income over the ten-year study period (2016-2025) (see Figure 3 below).52 Per year, these benefits are 

equivalent to an average of approximately 700 jobs and $66 million; equivalent to 3.3 jobs per MW and 

$310,000 per MW over the battery storage deployment period (2017-2020) and 0.05 jobs per MW and 

$4,500 per MW over the storage maintenance period (2021-2025).53 For context, according to a 

Massachusetts Clean Energy Center employment report, in 2017, clean energy industry employment in 

the Commonwealth grew by 4,014 jobs.54   

Figure 3. State of Charge Massachusetts employment and labor income impacts, 2016-2025 

 
Source: Reproduced from MA CEC/DOER 2017, State of Charge. Available online: https://www.mass.gov/files/2017-07/state-of-

charge-report.pdf. Figure Appendix B-3, p.222. 

CEC and DOER note that the employment and labor income impacts shown in Figure 3 are the result of 

anticipated levels of spending. Currently, Massachusetts has allocated $10 million in spending on energy 

storage initiatives from 2017 through 2020 only, resulting in a sharp decrease in employment and labor 

income impacts in 2021. In order for employment and labor income impacts in 2021 and beyond to be 

at the levels expected between 2017 and 2020, more spending would need to be allocated to additional 

storage deployment in those years. 55  

                                                           
52 MA CEC/DOER 2017. State of Charge. p.103. 
53 MA CEC/DOER 2017. State of Charge. p.222-3. 
54 Massachusetts Clean Energy Center (CEC). 2017. Massachusetts Clean Energy Industry Report. Available 
online: https://www.masscec.com/2017-massachusetts-clean-energy-industry-report.  
55 MA CEC/DOER 2017. State of Charge. p.223. 

https://www.mass.gov/files/2017-07/state-of-charge-report.pdf
https://www.mass.gov/files/2017-07/state-of-charge-report.pdf
https://www.masscec.com/2017-massachusetts-clean-energy-industry-report
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The State of Charge report finds that investing in energy storage systems in Massachusetts will provide: 

1) direct benefits from employment created from activities such as planning, developing, constructing, 

installing and maintaining battery storage;56 2) indirect benefits created in industries that support 

battery storage, such as necessary inputs to manufacture batteries—like lithium ion—or facilities 

needed to facilitate the manufacture, maintenance or operation of battery storage;57 and 3) induced 

benefits (that is, ripple effects through the economy) from, for example, battery storage employees 

spending money near their place of work in restaurants and shops, signing up for health care services, 

signing up for retirement accounts, etc.58 

To estimate a value to this non-energy benefit, we used the results of the State of Charge report, 

presented in Figure 3 above, calculating the number of job years created per MW of battery storage and 

the associated labor income generation per MW. During the construction period between 2017 and 

2020, for each MW of installed battery storage capacity, CEC and DOER expect approximately 3.3 job 

years and $310,000 of labor income. State of Charge projects an average annual income plus benefits of 

approximately $93,000 per job year.  

Increasing battery storage in Massachusetts holds the promise of job creation, which will serve to 

strengthen local communities by providing Massachusetts families will valuable sources of family 

income.  

7. Less land used for power plants  

More battery storage reduces capacity reserve margins and the need for power plants that supply 

energy exclusively at times of peak demand. Reducing the number of peaker plants needed to maintain 

reliability (which is an energy system benefit) results in an additional non-energy benefit for society as a 

whole: less land need be devoted to power plants and instead could be used for other purposes such as 

recreation, conservation, commercial or residential buildings, cropland or pasture. 

State of Charge explains, “[A]dvanced energy storage projects require a much smaller footprint than 

conventional power plants.”59 The report goes on to discuss the comparative land requirements of 

storage measures and new power plants:  

With impending power plant retirements in local load pockets, building new power plants 

or transmission lines is an extensive undertaking with large land requirements. 

Advanced energy storage, in contrast, can easily be added to local areas to provide 

grid stability, eliminating the need for new gas‐fired generation or transmission to solve 

these local reliability needs. 60  

                                                           
56 MA CEC/DOER 2017. State of Charge. p.223. 
57 MA CEC/DOER 2017. State of Charge. p.223. 
58 MA CEC/DOER 2017. State of Charge. p.223-4. 
59 MA CEC/DOER 2017. State of Charge. p. 9. 
60 MA CEC/DOER 2017. State of Charge. p. 9. 
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According to a report commissioned by the U.S. Department of Energy’s Storage Systems Program, 

“society at large has a significant stake in the storage opportunity because some of the key benefits 

accrue, in part or in whole, to society at large (e.g., reduced air emissions and reduced land use impacts 

from reduced need for new infrastructure)”.61 Increasing battery storage capacity in Massachusetts 

provides benefits beyond those directly experienced by electric distributors or ratepayers; there are 

broader societal benefits including making more land available for alternative uses.  

Neither the MA NEI Evaluation 201162 nor the MA NEI Evaluation 2016 address reduced land use as a 

non-energy benefit, although many energy efficiency measures lessen the need for new power plants in 

the same way that battery storage does, shrinking the electric sector’s land use footprint.  

As a preliminary estimate of this non-energy benefit based we compare the land use footprints of 

conventional natural gas combustion turbines and utility-scale battery storage (see Table 8). The vast 

majority of storage measures offered to ratepayers by the program administrators, however, can be 

expected to have much smaller per MW land footprints than would a utility-scale battery storage 

facility. Many behind-the-meter battery storage installations have no land-use footprint whatsoever. 

(For example, Tesla’s Powerwall 2 battery is 45”x30”x6” and is typically installed within an existing 

building.63)  

                                                           
61 Eyer, J. and Corey, G. February 2010. Energy Storage for the Electricity Grid: Benefits and Market Potential 

Assessment Guide: A Study for the DOE Energy Storage Systems Program. Prepared by Sandia National 
Laboratories, SAND2010-0815. Available online: 
https://www.smartgrid.gov/files/sandia_energy_storage_report_sand2010-0815.pdf. p. 152.  
62 MA NEI Evaluation 2011 does include a consideration of a related non-energy benefit, namely, avoided landfill 
space due to appliance recycling programs. 
63 Energy Matters. “Buy Tesla Powerwall 2 Home Battery.” Available online: 

https://www.energymatters.com.au/residential-solar/tesla-powerwall-battery/.  

https://www.smartgrid.gov/files/sandia_energy_storage_report_sand2010-0815.pdf
https://www.energymatters.com.au/residential-solar/tesla-powerwall-battery/
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Table 8. Average land use of U.S. natural gas plants and utility-scale battery storage installations 

 

While natural gas plants use a substantial amount of land, residential battery storage typically involves 

little or no additional use of land. The difference between the land use footprint of a typical natural gas 

combustion turbine and behind-the-meter battery storage is approximately 12.4 acres per MW of 

capacity—meaning that for each MW of battery storage installed, 12.4 acres of land is available to be 

utilized for non-energy purposes. While we do not have access to data on the land value of existing gas 

plants, nor are we able to predict the land value of plants yet to be built, recent research has found that 

the average value of urban land in Boston is $600,000 per acre.64 If, for example, a 60 MW gas peaker 

plant in urban Boston were avoided by installing battery storage instead—the total value of land 

available for other uses would be approximately $446 million. It is important to conclude with a caveat: 

land values are highly location-dependent, and the numbers presented above should be interpreted 

with care as an illustration only.   

                                                           
64 Albouy, D., Ehrlich, G. and Shin, M. 2018. Metropolitan Land Values. The Review of Economics and Statistics, 

MIT Press, 100(3), 454-466. Available online: http://davidalbouy.net/landvalue_index.pdf. p.460.  

http://davidalbouy.net/landvalue_index.pdf
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Full valuation of an energy project that was 12 acres of land per MW more efficient than its alternative 

would include benefits to the utility—for example, reduced operations, maintenance, and property 

taxes—as well as benefits to society—for example, land that might have been designated for a power 

plant could be used for mixed-use development instead. 
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The Massachusetts 2019–2021 Energy Efficiency Plan included 
some important advances in the inclusion of energy storage as 
a peak demand reducing technology. However, there are several 
ways to improve the plan to make it more proactive in support-
ing energy storage and clean energy equity. We offer the follow-
ing suggested improvements for Massachusetts’ 2022–2024 
Three-Year Energy Efficiency Plan:

n Low-income provisions. Typically, it is more difficult to  
provide clean energy options to low-income communities, 
which need clean, resilient and low-cost energy the most. 
This is why the Commonwealth of Massachusetts has  
established a multi-agency initiative to ensure that low- 
income communities do receive clean energy services  
and programs.1 The Commonwealth’s energy efficiency plan 
includes “income-eligible” measures for these underserved 
communities, however, the program administrators did  
not include any storage incentives in the income-eligible  
category for the 2019–2021 plan. To correct this omission, 
Massachusetts should focus on developing specific low-
income provisions as it begins the process to develop the 
next three-year energy efficiency plan, which will commence 
in 2022. These could include an added low-income incen-
tive, more favorable financing, a carve-out guaranteeing a 
certain percentage of low-income participation, an up-front 
rebate, or (preferably) a combination of these. 

n	 Lack of transparency. Numerous stakeholders have noted  
a lack of transparency in the way the energy efficiency plan 
was developed, as well as in the resulting plan. The plan  
as approved by the DPU still includes vague and undefined 
elements that make it difficult to understand exactly what  
is being offered to storage customers by the program admin-
istrators. Improved transparency is essential, both to enable 

Appendix 4
C L e a n  e n e r g y  g r o u p ’ s  r e C o m m e n d at i o n s  f o r  
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stakeholder participation in the process, and to enable  
developers to effectively market the plan.

n	 stacking incentives/applications. Stacking applications 
and incentives (such as net metering, SMART incentives, 
and efficiency incentives) can be important to allow cus-
tomers to defray battery storage system costs. Because the 
Massachusetts energy efficiency plan does not prohibit the 
stacking of incentives and applications, it is assumed that 
this practice will be allowed. However, it would be preferable 
to make this clear in the language of the energy efficiency 
plan itself.

n	 size of investment. The investment in incentives that could 
be applied to energy storage is small ($13 million/34 MW) 
relative to both the size of the state’s peak load, and to the 
size of the efficiency budget. Future plans should expand 
the energy storage offering.

n	 daily dispatch program. The Massachusetts Department of 
Public Utilities (DPU) should allow the utilities to go forward 
with their proposed Daily Dispatch energy storage incentive 
as a full program offering, rather than a pilot program. 

n	 energy storage system and performance program.  
The MA DPU should allow Cape Light Compact (CLC) to go 
forward with its proposed Storage System and Performance 
program, which would, if approved, provide free batteries  
to 1,000 residential and commercial customers of CLC,  
including low-income customers. CLC’s proposed program 
was the only part of the plan that included income-eligible 
customers in any way. It also set forth a different approach 
to incentivizing battery deployment, that would have provided 
the state with an alternative model to compare with the 
statewide offering.

1 The MA governor announced the Affordable Access to Clean and Efficient Energy Initiative in 2016. For more information,  
see https://www.mass.gov/service-details/affordable-access-to-clean-and-efficient-energy-initiative.
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n	 energy storage benefits omitted/undervalued. Due to  
numerous omissions, notably the absence of any consider-
ation of non-energy benefits, energy storage was likely  
undervalued in the utility program administrators’ benefit/
cost ratios (BCRs). In addition to the omission of non-energy 
benefits, there are a number of other omissions and errors 
in the valuation of energy storage in the 2019–2021  
Massachusetts energy efficiency plan. The most important 
of these are listed below (these issues are discussed  
in more detail in Applied Economics Clinic’s reports in  
Appendices 1–3): 

•	 Non-energy benefits valued at zero 

•	 Summer discharge generally not included in targeted  
discharge 

•	 Winter reliability benefits valued at zero. The MA Energy 
Efficiency Advisory Council (EEAC) and the program  
administrators should together work to value the winter 
reliability benefits of energy storage, as called for by  
the EEAC and DOER.

•	 Emissions benefit under-counted (CO2 emissions  
assumed higher in off-peak hours than on-peak hours, 
contrary to ISO-New England data)

•	 Energy prices use assumed averages rather than  
actual, granular prices by time period

•	 Summer capacity undervalued—assumption that storage 
only operates during 10 percent of peak hours (based  
on Maryland study)

In addressing the above issues, additional analytical work  
may be needed. Recommended future analytical work in  
Massachusetts includes:

n	 Analysis of additional non-energy benefits of energy  
storage (beyond the seven included in this report)

n	 Evaluation of the value of winter reliability benefits of  
energy storage (as called for by DOER and the EEAC)

n	 Analysis of assumptions that New England generators’ CO2 
emission rates are higher during off-peak than peak hours 
(contrary to ISO-New England historical data), and the  
impact of this on storage BCRs Revision of storage BCRs 
using hourly price data rather than average seasonal  
on- and off-peak prices, as the program administrators  
did for the 2019 MA energy efficiency plan

n	 Analysis of the value of shaving peak demand in New  
England

n	 Analysis of the value of health benefits resulting from  
replacing fossil fuel generation with renewables and  
energy storage
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