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Our world is not on a path to reach a goal of 100% clean energy for everyone. 
There is a viable model – inclusive utility investments –

and it’s not yet spreading fast enough to make a difference. 

Clean Energy Works  accelerates inclusive investments 
that open the clean energy economy to all.
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At the ECEEE Summer Study this year, four papers offer a progression:
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7-111-22 100% Targets Mean Reaching Everyone:
The Imperative for Inclusive Financial Solutions

What is inclusive utility investment 
and why is it important to scale?

7-098-22
Today 
11:30am 

Pay As You Save® System of Inclusive Utility Investment for Building 
Efficiency Upgrades: Reported and Evaluated Field Experience in the 
United States

What can we learn from the field 
experience broadly across 
multiple utilities?

3-092-22
Friday 
9:30am 

Utility Value of a Pay As You Save® Inclusive Utility Investment 
Program for Whole Home Energy Efficiency and Electrification 
Upgrades

What can we learn from a deep 
dive into the portfolio of a single
utility?

4-100-22 Toward Residential Upgrade Savings Guarantees: An AMI-Based 
Diagnostic Interface

How can we validate savings, 
distinguishing behavior change 
and program performance?



100% decarbonization targets mean reaching everyone. 

Source: IPCC Sixth Assessment Report, Working Group III, Summary4

In a race to capitalize clean energy upgrades in virtually every building…

the IPCC underscores that equity is an accelerant.

Inclusive financial solutions mobilize investment at scale.
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Imperative for Inclusive Financial Solutions



Upfront cost barriers affect the pace of deployment of essential energy upgrades 
in many economies
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Three common categories of funding and financing:

1. Taxpayer funded government home upgrade programs for low-income households

2. Ratepayer funded utility rebates and incentives 

3. Debt-based consumer financing for credit worthy homeowners  

Funding and financing policies for efficiency upgrades in the U.S.
are not achieving sufficient reach or scale
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Hummel, H., J.G. Ferguson, S Bickel. 100% Targets Mean Reaching Everyone: The Imperative for Inclusive Financial Solutions. 2022. ECEEE Summer Study Conference Proceedings (Accepted)

1. Funding levels overall are too small:
In the U.S., funding is ~20X below the scale needed to upgrade existing homes by 2050 
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For low-income households, the federal funding rate has been ~100X smaller than needed
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Enough for 0.3% of 
eligible low-income 

population 
each year

10

Estimated to be needed by 
the Senior Advisor for 
Energy Justice at the 

U.S. Department of Energy



2. Utility ratepayer funded rebates and incentives are also not at the scale needed, 
and are not equitably distributed 

Urban Energy Justice Lab ; Reames et al. A Multi-State Analysis of Equity in Utility-Sponsored Energy Efficiency Investments for Residential Electric Customers. 2019 
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Ratepayer funded programs face resistance due to upward pressure on rates,
and many have disproportionately benefited higher income households.

A study of energy efficiency spending 

with ratepayer funds 

over the past decade 

by 11 large U.S. utilities

shows the distribution is 

increasingly inequitable.

https://urbanenergyjusticelab.com/2018/04/17/793/
https://poverty.umich.edu/files/2021/03/Energy_efficiency.pdf


Observation on Loan Volume Data:
Maximum annual market penetration in a sample of
4 state-aided clean energy loan programs since 
inception is 0.1% of households in each state
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State and Local Energy Efficiency Action Network (SEE Action). (2021). Long-Term Performance of Energy Efficiency Loan Portfolios. Prepared by: Jeff Deason, Greg Leventis, and Sean Murphy of 
Lawrence Berkeley National Laboratory.
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Observation on Borrower Data:
90% of borrowers in the 4 programs studied had credit scores 
that were prime, super prime, and beyond super-prime
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3. Financing home upgrades with loans has also had low market penetration



What fiscally sustainable financial solutions can assure that every household has at least 
one accessible and acceptable option to pay for cost effective energy upgrades?

Forrester, Sydney P., and Tony G. Reames. Understanding the Residential Energy Efficiency Financing Coverage Gap and Market Potential. Applied Energy 260.  2020. 114307. https://doi.org/10.1016/j.apenergy.2019.114307.
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Barriers to participation have produced a gap that is wide, pervasive, and persistent
despite government funding and state-backed financing.
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Households 
reached with 
available
taxpayer or 
ratepayer 
funding is 
limited

Households 
that are 
qualified

and willing
to access 

loans is 
limited

Everyone else is left without funding or finance

https://doi.org/10.1016/j.apenergy.2019.114307


Inclusive Utility Investment
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Utility T&D infrastructure

A utility can adopt a tariff for site-specific investment and cost recovery,
regardless of the income, credit score, or renter status of the bill payer.

Utility meter, panel, and conduit

What is inclusive utility investment?
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Inclusive Utility Investment:  How it works



Experience is accumulating in multiple states and more are exploring a path to adoption.
$170 Million already committed for inclusive utility investments over the next three years.
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Pay As You SaveⓇ
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Pay As You SaveⓇ is a list of Essential Elements and Minimum Program Requirements 
designed to ensure strong consumer protections

Consumer Protections Funding On-Bill
Loan

PAYS®

Tariff

• No upfront participant cost ✔ ✔ ✔

• No credit or income qualification required ✔

• Renters are eligible ✔

• Estimated savings must exceed cost recovery charges ✔

• Cost recovery is through a fixed charge on the utility bill ✔ ✔

• Payments end if upgrade fails and is not repaired ✔

• Cost recovery runs with the location and remains in effect for subsequent 
customers at that site until cost recovery is complete ✔

http://www.eeivt.com/pays-essential-elements-minimum-program-requirements-2/
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● Utility staff or their program operator conducts the energy audit  (not the trade allies 
making the improvements) 

● Utility uses 3rd party validated energy estimation software, calibrated at each site with 
12 months of historical billing data, to develop the cost effective scope of work (again, 
not the trade allies)

● Post upgrade, 100% real-time remote quality assurance via geocoded time-stamped 
photographs before payment is released to trade allies that install the upgrades

● Volume pricing for equipment and installation that lower the cost of projects 

● Monitoring of forward energy usage to help ensure consumption is in line with 
expectations and to identify anomalies 

Pay As You Save program operation best practices



The Pay As You Save 80% Rule produces a margin to account for expected variation
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64% of savings 
available for upgrades

(80% x 80%= 64%)



Example single story home upgraded with insulation, air sealing, and heat pump
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Investment:  $10,000

Cost Recovery Period: 13 years

Cost of Capital: 3%

Estimated Savings:  $100 / month

Charge:  -$80 / month

Net Savings to Customer: $20 / month, ~20% of savings

Energy Savings:  4,000 kWh / year

Source: Briefing by Mountain Association, the program operator for the How$martKY program.  This sample has conveniently round numbers; home efficiency upgrades are typically 
~$7500.
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http://www.maced.org/howsmart-overview.htm


Reported program performance indicates that PAYS can deploy capital
at a scale that is 20X more than loans within a comparable market
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Result is 2 x 5 x 2 = 20 times that of loans



Replicability in other countries
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Countries with utilities or other entities that have the following enabling features can  
directly replicate this approach
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● Tariff authority for site-specific investment and cost recovery at each metered 
location 

● Authority to disconnect for non-payment

● Can make investment decisions based on savings potential of the upgrade NOT the 
financial standing of the occupant

○ (unlike ESCOs and other market based approaches that have exclusive 
qualifying criteria)

● Access to large amounts of low cost capital 

● Existing commercial relationship with every metered location 

● Existing access to historical and future usage data 



Path to adoption of an approved utility tariff can take multiple routes
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What would be the appropriate steps in your jurisdiction? 
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Examples from four states:

1. Missouri: Utility consumer advocate recommended PAYS  →  Utility Commission directed utilities to 
propose a tariff  →  All regulated utilities launched PAYS programs 

1. California: State Energy Office study recommended tariff based utility investment → Utility Commission 
ordered rule-making (now underway) → Utilities are working to propose a tariff.

1. Illinois: Governor signed a law requiring the Utility Commission to direct its regulated utilities to 
implement a program in accordance with PAYS 

1. North Carolina: When a large utility requested a rate hike, public interest stakeholders negotiated for 
PAYS → they are now co-designing a PAYS program with the utility  



The creators of the PAYS system have produced public domain documents, including a model tariff and 
information on consumer protections, and these can aid adaptation to other jurisdictions.  

● Any distribution utility with the authority to disconnect for non-payment can replicate this system.

● Retail competition is compatible with inclusive utility investment if the investing utility can be 
assured a path to cost recovery.

● Utilities with multi-national service areas, like Engie and Enel, can accelerate spread of adoption.

● The first large scale implementation of the Pay As You Save concept was by the public-private joint 
venture Energy Efficiency Services Limited (EESL), which offered it as part of a drive to replace 100 
million LED light bulbs.

● Both energy and water utilities have used PAYS      

International Context: 
Determining whether utility investment is adaptable to your regulatory structure 
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http://www.eeivt.com/implementing-pays-in-your-state-or-at-your-utility/


● Retail competition is compatible with inclusive utility investment if the investing utility can be assured a 
path to cost recovery.

● Utilities with multi-national service areas, like Engie and Enel, can accelerate spread of adoption.

● Both energy and water utilities have used PAYS      

● International Example: Energy Efficiency Services Limited (EESL), a public-private joint venture in India, 
implemented the first large scale Pay As You Save program to install 100 million LEDs, offering to pay the 
$1.50 and recovering over 18 months

Much Potential for Adaptability!  

International Context: 
Determining whether utility investment is adaptable to your regulatory structure 
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Thank You
Jill Ferguson, for Holmes Hummel, PhD
Holmes.Hummel@CleanEnergyWorks.org

29


