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NATIONAL LEADER IN ENERGY EFFICIENCY

• Three Year Energy Efficiency Plans 

consistently set aggressive goals

• Major source of GHG savings in 

the 2020 Clean Energy and 

Climate Plan to meet Global 

Warming Solutions Act goals

• 65,000 jobs and growing



MASSACHUSETTS COMPREHENSIVE ENERGY PLAN:
ENERGY USE AND EMISSIONS BY SECTOR

Electric generation is our smallest use of energy in the Commonwealth, but it 
is where we have made the greatest progress in reducing emissions
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FINDINGS AND IMPACT ON EMISSIONS

THERMAL SECTOR

• Leverage investments made in the clean energy sector through electrification

• Promote fuel switching from more expensive, higher carbon intensive fuels to more efficient 
technologies (electric air source heat pumps, renewable thermal, biofuels)

• Reduce thermal sector consumption 

• Drive market/consumer demand for energy efficiency measures and fuel switching

• Invest in R&D for clean heating fuels such as renewable gas and biofuels that can utilize 
investments already made in heating infrastructure
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Greatest amount of emissions reductions are achieved by combining increased use of 
clean energy in all sectors while simultaneously decreasing overall energy consumption 



MASSACHUSETTS ENERGY EFFICIENCY OVERVIEW

• Green Communities Act (2008) requires all cost-effective energy efficiency 

and demand reduction

• An Act to Advance Clean Energy (2018): 

– Expands allowable energy efficiency investments to include active 

demand management (including storage), strategic electrification, and 

fuel switching to clean energy sources.

– Broadens electric efficiency plans to “energy” efficiency plans.

– Changes Department of Public Utilities cost-effectiveness review to 

sector-level.

http://www.masssave.com/
http://www.masssave.com/


2019-2021: Future of Lighting and Energy 
Efficiency

Net-to-gross ratios for residential lighting decrease significantly in 2019-2021 due to rising 
baselines, federal standards, and market adoption of LEDs.

New programs 
to deliver 
additional 
benefits

(active demand, 
fuel switching)



2019-2021 EE PLAN GOALS

Gas Plans: Highest gas savings 

goals to date

Electric Plans: Electric savings 

goals reflect expansion in 

programs like fuel switching and 

peak demand:

MWH Reduction

MW Reduction

MMBtu Reduction (electric, oil, 
propane, etc.)

MWH Reduction (excluding fuel 
switching)

Peak Demand Reduction (Summer, 
Winter), including active demand

Statewide Goals 2019-2021

Net Lifetime MMBtu Savings 261 million

CO2e Reductions (tons) 2.6 million

Total Budget $2.8 billion

Total Benefits (includes NEW 
avoided GHG benefits)

$9.3 billion

Electric Savings as % of Sales 2.7 %

Gas Savings as % of Sales 1.25 %



2019-2021 THEMES: PEAK REDUCTION

• Continue to focus on energy efficiency, 
while pivoting to focus on reducing energy 
usage during times when demand is 
highest on the system and costs are highest 
for customers

• New Statewide Active Demand Reduction 
Programs include residential direct load 
control, energy storage, C&I load 
curtailment

• New shareholder performance incentive 
for utilities for active demand benefits
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Source: ISO New England

Goal 2019-2021

Summer MW Total 693

Winter MW Total 544

Active Summer MW 200

Active Winter MW 50



2019-2021 THEMES: WINTER RELIABILITY

• Focus on natural gas savings 
(therm savings goals increased 
over 12% from previous plan)

• Continued focus on 
insulation/weatherization

• Utilizing active demand 
technologies in winter, including 
storage

• LED streetlight conversions
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2019-2021 THEMES:
ENERGY OPTIMIZATION AND FUEL SWITCHING

New energy efficiency goals for electric programs: 

MMBtu of total energy reduction
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• Consumer education through fuel-neutral 

heating and hot water 

recommendations during in-home 

assessments

• Significant increases in incentives for 

cold climate heat pumps (air and ground 

source)

• Opportunities for C&I optimization – fuel 

switching, HVAC, lighting controls

Heat Pump Goals

37,993 Residential 
Customers

6,082 Low Income 
Customers

17,890 C&I Units



3 YEAR ENERGY EFFICIENCY PLAN: 2019 – 2021 

Fuel Switching: customers will be provided information on cleaner fuel options for 
heating with new incentives for customers to fuel switch to air source heat pumps 
and other renewable heating options.

Active Demand Reduction: Programs that help offset the most expensive hours of 
the year through load reduction and active dispatch including energy storage.

Passive House – training and rebates achieve greater energy efficiency in new 
construction

Home Energy Scorecards: through in-home energy audits, providing information to 
customers on the benefits of energy efficiency upgrades

Improved Outreach: Enhanced strategies and community outreach efforts targeting 
increased participation and savings for renters, moderate income customers and 
non-English speaking customers, and small businesses 

Summary of New Initiatives 
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THANK YOU



Energy Storage in State Energy Efficiency 
Plans: Lessons from Massachusetts

Todd Olinsky-Paul

Clean Energy Group
June 13, 2019

Economic Analysis conducted by:

Liz Stanton, PhD and Bryndis Woods

Applied Economics Clinic



How States Can Use Efficiency Funds to 
Support Battery Storage and Flatten 
Costly Demand Peaks 

www.cleanegroup.org/ceg-resources/resource/energy-storage-the-new-efficiency

Published April 4, 2019 by Clean 
Energy Group

Report does four things:

1. Explains how Massachusetts incorporated 
battery storage into its energy efficiency 
plan, and how other states can do the same

2. Discusses issues and best practices in battery 
incentive design

3. Introduces battery storage cost/benefit 
analysis 

4. Assigns, for the first time, dollar values to 
seven non-energy benefits of storage

Energy Storage: The New Efficiency

http://www.cleanegroup.org/ceg-resources/resource/energy-storage-the-new-efficiency


Background

• In 2018, Massachusetts Department of Energy Resources 
(DOER) advanced the notion of including energy storage as an 
energy efficiency measure in the Commonwealth’s 3-year 
Energy Efficiency Plan

• Groundwork for this had been laid in legislation and the 2016 
State of Charge report

• What was needed was economic analysis showing that battery 
storage passed the required Total Resource Cost (TRC) test

• Clean Energy Group contracted with the Applied Economics 
Clinic to conduct this analysis
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In Massachusetts, two conditions needed to be met 

before 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 peak 

demand reduction, a major application of battery storage, within 

the efficiency plan.

2. Showing that storage is cost-effective. In order for energy 

storage to qualify for the efficiency plan, it first had to be shown to be 

cost-effective. This meant that storage had to be able to pass a Total 

Resource Cost (TRC) test.
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1. Redefining efficiency

• Traditionally, electrical efficiency is thought of as reducing consumption

• Storage does not normally qualify due to round trip losses

• Massachusetts expanded the traditional definition of efficiency to include 
peak demand reduction

• Storage is well-suited to reducing peak demand, something traditional 
passive efficiency measures don’t do

Key concept: Not all load hours should be valued the same!

Traditional efficiency reduces overall 
consumption, but does not shift peaks

Peak demand reduction reduces peaks,
but does not reduce net consumption



The monetizable value of storage is partly due
to the high costs of our oversized grid

From Massachusetts State of Charge report

The highest value of storage is in providing capacity to 
meet demand peaks… not in providing bulk energy.

Peak Demand Is Costly
Top 10% of hours = 40% total annual cost

White space = inefficiency in the system
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• 2008: Massachusetts Green Communities Act requires that efficiency program 

administrators seek “…all available energy efficiency and demand reduction 

resources that are cost effective or less expensive than supply.” 

• 2016: Massachusetts State of Charge report 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 Statewide Energy Efficiency 

Investment Plan (“Three Year Plan”) identifies peak demand reduction as an 

area of particular interest…. Energy storage, used to shift and manage load as 

part of peak demand reduction programs, can be deployed through this 

existing process.”

• 2018: Massachusetts “Act to Advance Clean Energy” specifically allows the use 

of energy efficiency funds to support the deployment of cost-effective energy 

storage “if the department determines that the energy storage system installed 

at a customer’s premises provides sustainable peak load reductions.”

Redefining efficiency
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To qualify for state energy 
efficiency plans, storage 
must pass a cost/benefit test

2. Showing that storage is cost-effective

CEG published independent economic 
analysis by AEC – July, 2018
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Storage BCRs from Massachusetts EE plan PAs
NOTE: These numbers do not include non-energy benefits!

No LMI Program Offerings



RESULTS:

• Massachusetts 2019-2021 energy efficiency plan includes BTM storage as an 
Active Demand Reduction measure (for the first time)

• Incentive is actually a payment for performance based on peak demand 
reduction

• Incentive payments = ~$13 million over three years

• Expected results = ~34 MW new behind-the-meter storage

Shortcomings:
• No enhanced incentive, financing or carve-out for low-income customers
• No up-front rebate
• Numerous omissions mean storage BCRs are likely too low



Compensation rates (from National Grid)

Note: Customers can participate in the EE load reduction program while engaging in 
net metering and demand charge management, and could qualify for the SMART solar 
rebate with storage adder



Project Economics Example

A commercial customer participating in the targeted dispatch program installs a 60 
kWh battery and signs up for a $200/kW summer daily dispatch program. 
Assuming perfect call response:

Incentive payment calculation:

60 kWh battery = 20 kw/hr load reduction averaged over 3-hour 
calls. 

20 kW average load reduction x $200 incentive rate = $4,000 
maximum payout

Duration of discharge matters! 

The same 60 kWh battery could earn $6,000 if the duration of the discharge call 
were 2 hours instead of 3 (60/2 = 30 x $200 = $6,000)



Battery storage is likely undervalued in the 
2019-2021 plan:

• Peak emissions assumed to be lower than off-peak

• Peak/off-peak hours don’t match times of highest 

demand

• Too many “peak” hours in the year!

• Summer capacity values are undervalued

• Winter reliability values are valued at $0

• Non-energy benefits are valued at $0



Peak: 3,825 hours
Off peak: 4,935 hours
Nearly half the hours in the year are considered “peak” hours!

Too many “peak” hours in the year!

This dilutes the value of peak demand reduction for any given hour. 
Defining “peak” as the top 10% of hours, by price or volumetric demand, 
would result in much better economics for peak-reducing measures like 
energy storage.
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Winter reliability valued 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: Winter peak does not 
have a capacity value.

• Reduced demand for peak generation capacity in winter is called 
“winter reliability” and is valued at $0 in the 2019-2021 plan.

Winter reliability is undervalued



Non-energy benefits not included in BCR 
calculation

Failing to assign values to the non-energy benefits of storage has the same 

effect as assigning these non-energy benefits a value of $0
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What states should do
• Expand the definition of energy efficiency to include peak demand reduction 

• Energy efficiency program goals should include peak demand reduction goals

• Fully integrate demand reduction measures, including battery storage, into 
state energy efficiency plans

• Battery storage becomes an eligible technology

• Develop battery storage or demand reduction incentives within the energy 
efficiency program

• Incentives should include four basic elements:
• Up-front rebate
• Performance incentive
• Access to financing
• Adders and/or carve-outs for low-income customers

• Utility ownership should be limited

• Third-party developers should be able to participate:
• Market the program to customers
• Provide private financing
• Offer lease and PPA models
• Aggregate capacity to meet program goals



• Adopt, adapt and build on the economics analysis presented here

• Cost/benefit analyses of storage
• Consider both the energy and the non-energy benefits of storage
• Additional non-energy benefits of storage should be identified and valued

CT Green Bank: UCT Test

Comparison of Battery Cost/Benefit Analyses (using different cost effectiveness tests)

• AEC, using TRC: 2.8 – 3.4

• MA PAs, using TRC: 0 – 6.2

• CT Green Bank, using UCT: 1.96 – 4.55

• SF Dept. of Environment (resilience projects only): 0.5 – 2.6

S.F. Dept. of Environment



Incorporating new technologies into energy efficiency plans is 
a best practice

“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.”

- US EPA, National Action Plan for Energy Efficiency, Chapter 6: Energy Efficiency Program Best 
Practices
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Todd Olinsky-Paul

Project Director

CEG/CESA

Todd@cleanegroup.org

www.resilient-power.org

Thank You

mailto:Todd@cleanegroup.org
http://www.resilient-power.org/


Why Expand EE Programs to Include 

Distributed Energy Resources? 

Pat Stanton, Director of Policy

June, 2019 



Mission & Vision

Mission:

E4TheFuture promotes residential clean energy and sustainable resource solutions to advance 

climate protection and economic fairness by influencing federal, state and local policies, by 

helping to build a resilient and vibrant energy efficiency and clean energy sector, and by 

developing local innovative strategies.

Vision:

E4TheFuture collaborates with industry stakeholders to provide expert policy solutions, 

education, and advocacy with a pragmatic focus. We integrate smart strategies to accomplish 

public policy goals that advance clean energy. We support advancing effective integration of 

energy efficiency with other distributed clean energy resources, to help ensure affordable, clean 

and equitable energy use for all customers.



The Very Beginning 

1930s-1960s 

PUC’s charge: Ensuring IOUs provided 

universal access and fair rates

Starting ~ 1990

PUC’s role evolved to 

approving use of ratepayer 

funds for COST-EFFECTIVE 

EE programs  



Fast Forward                 2019  



Fast Forward                 2019  



Should EE programs become 

THE BIG TENT? 



Not to further divide the pie … 



…but to manage a growing pie 



Examples of DER applications delivering

cost effective
system benefits 

• Designing Liberty Utilities’ New Hampshire Residential 

Storage Program

• Sunrun Wins Big in New England Capacity Auction With 

Home Solar and Batteries

https://www.utilitydive.com/news/designing-liberty-utilities-new-hampshire-residential-storage-program/548940/
https://www.greentechmedia.com/articles/read/sunrun-wins-new-england-capacity-auction-with-home-solar-and-batteries#gs.hhntwb


Cost-Effectiveness Determinations 

National Standard Practice Manual 

(NSPM) for EE
https://nationalefficiencyscreening.org/wp-

content/uploads/2017/05/NSPM_May-2017_final.pdf

Next Year: NSPM for 

Distributed Energy Resources 

https://nationalefficiencyscreening.org/wp-content/uploads/2017/05/NSPM_May-2017_final.pdf


If certain DER applications are determined to be in 

the public interest &

If the state or utility decides to create incentives for 

customers to make DER investments

Why integrate DER incentives  

into traditional EE programs?



Simplicity 

AdministratorsCustomers



To achieve system benefits of new 

technologies, customers have to make changes 

– keeping it simple is IMPORTANT  



Questions? 

Pat Stanton 

pstanton@e4thefuture.org

mailto:pstanton@e4thefuture.org


QUESTIONS
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Submit questions two ways: 

1. Raise your hand and the 
moderator will call on you to 
unmute your line

2. Type a question into the 
question box

2

1



PREVIOUS AND UPCOMING CPI WEBINARS
2ND THURSDAYS, 3-4PM ET / 12-1PM PT

| page 51

July 11, 2019
The 411: Cybersecurity Fundamentals that Drive Infrastructure Resilience

Cybersecurity threats to infrastructure are growing and consequences could be devastating. This webinar will 
highlight key cybersecurity principles and how electric and gas utilities implement them to enhance 
resilience.

Register at: www.naruc.org/cpi

Past webinars: 
• May 16, 2019: Stakeholder Involvement in Integrated Distribution Planning
• April 11, 2019: Lessons Learned in Applying Performance Incentive Mechanisms
• March 14, 2019: Evolving Approaches to Electricity System Planning

http://www.naruc.org/cpi

