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EXECUTIVE SUMMARY

Given the current assault on responsible climate policy at the federal level, innovative state and
local actions will be critical if we are to achieve a just transition to a sustainable economy. IPS is
surveying the array of measures that can accelerate the rapid transition from fossil fuels to clean
and efficient alternatives in an equitable fashion, and in this study, we focus in on one strategy:
Renewable Portfolio Standards (RPS). RPS require utilities to provide a growing share of electricity from
solar and wind energy, and are a particularly promising policy option — especially if they increase
the benefits of a clean energy transition for low-income families.
Twenty-nine states and the District of Columbia already have RPS requirements, and eight other
states have voluntary renewable energy goals. Building on this progress — by enacting RPS in
additional states, tightening current standards, and making voluntary programs binding — would
have significant environmental, economic, and social benefits:

•
Reducing greenhouse gas (GHG) emissions. Expanding RPS would
greatly reduce climate pollution, given that the electric power generation
sector accounts for nearly 30% of total U.S. GHG emissions. Since residential
electricity usage currently makes up more than 37% of national utilities
sales, RPS success will depend on dramatically expanding home-based
solar energy options. But the upfront costs of solar panel installation are
a high barrier for millions of American families. Of all U.S. households, 42%
have annual incomes of less than $40,000, and half of families in this income
group are renters. State and local governments should offset the cost of
solar panel installation for low-income homeowners and set up programs to
enable renters to participate in distributed solar energy. Currently, 14 states
and the District of Columbia have such “shared solar” programs.
•
Advancing justice and equity. Much of the growth in residential
solar energy in recent decades has largely benefited white, middle class
families. Increasing solar access for low-income households is an equity
issue because it removes barriers to participation for populations who
have not benefited much from renewable energy but have often borne
the brunt of fossil fuel extraction and pollution. Low-income households
spend an average of 8.8% of their income on electricity, while the average
for all Americans is only 2.9%. A 2015 study estimates that a typical set
of residential solar panels would meet more than half of an average
low-income household’s electricity needs. Low-income households are
disproportionally African-American and Latino, and hence advancing
income- and race-conscious policies for renewables will also advance
racial justice.
•
Creating good jobs. Solar energy accounted for 43% of U.S.
employment in electric power generation in 2015, even though it
How States Can Boost Renewables, With Benefits For All

			

1

represented only 2.2% of generation capacity. Similarly, wind energy
represented 11.8% of power generation jobs but only 6.8% of generating
capacity. These figures suggest that solar and wind energy growth through
expanded RPS and increased low-income solar access would create many
more jobs than a business-as-usual energy model. Renewable energy jobs
are also comparable in wages to fossil fuel jobs. A typical wind turbine
technician, for example, earns $25.50 per hour, significantly more than
several categories of fossil fuel occupations.
•
Building a sustainable, inclusive economy. By increasing distributed
generation capacity, these policies would reduce our economy’s
dependence on centralized power generation and distribution by large
corporate utilities. The total U.S. electricity market was worth $391 billion
in 2015. By giving families and small businesses a stake in an expanded
renewable energy market, these policies would keep more of this money in
communities.
Successful policy models in various states are highlighted throughout this report, such as Hawaii’s
ambitious RPS target, California’s low-income solar access programs with targeted hiring and training
provisions for historically excluded populations, and Colorado’s shared solar program. A case study
is presented on how a broad coalition in Oregon successfully advocated for legislation to expand
RPS, phase out coal from the electricity supply, create a shared solar program with the provision that
10% of the shared solar capacity be set aside for low-income families, and accelerate the rollout
of electric vehicle charging infrastructure. Drawing from these and other successful examples, the
report identifies the following key “best practice” elements of RPS and low-income solar access
policies:
		

1.

A sufficiently ambitious timetable.

		
2.
			

No non-renewable or dirty power (nuclear energy, trash incineration,
or biofuels) included in “renewables” definition.

		
3.
			

A system of tradable renewable energy credits (RECs) to facilitate
tracking.

		

4.

Meaningful penalties for noncompliance.

		

5.

Requirement to fund solar access for low-income households.

		
6.
			

Incorporating a “green jobs” component into the low-income solar
program.

		
7.
			
			

Legislative provision for shared solar, which also incorporates funding
for solar access for low-income communities (#5) and its related
targeted hiring and training component (#6).
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INTRODUCTION

In the current environment of federal inaction and worse on climate, state and local governments,
which tend to be more responsible to popular pressure, offers an opportunity for advancing an
ambitious people’s climate agenda. In fact, if we are to have any hope of reducing U.S. greenhouse
gas emissions over the next few years, and of ensuring that the transition from fossil fuels to clean
energy accounts for the rights of low-income communities, communities of color, and displaced
former fossil fuel workers, we have no choice but to pressure our states, cities, and counties to act on
climate.
Fortunately, many state and local governments have already taken actions to advance a just
climate agenda that can be improved upon and replicated across the country. This report is
the first of an Institute for Policy Studies series highlighting some of the most promising of these
actions, identifying best practices for policy design, and sharing lessons for movement building and
advocacy. The series will focus on policies that:
1.

Have the potential for significant climate impacts.

2.

Directly address racial, economic, and gender equity.

3.

Advance the notion of “economic democracy,” or a decentralized
production and distribution system for goods and services with 		
greater public control and accountability than today’s corporatecontrolled economy.

4.

Offer existing models that can be improved and replicated.

5.

Promote positive solutions (e.g., renewable energy, energy
conservation, green jobs, public transit) as well as policies that roll
back climate destruction (such as ending state fossil fuel subsidies).

6.

Include examples of effective grassroots campaigns driven by 		
diverse cross-sectoral coalitions.

Our hope is that this report series will both inspire and inform readers to start grassroots organizing
to win policy changes at the state and local level to advance a People and Planet First climate
agenda.
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HOW STATES CAN BOOST
RENEWABLES, WITH
BENEFITS FOR ALL
Renewable Portfolio Standards Enactment/Expansion:
Renewable Portfolio Standards (RPS) are binding requirements set by states for electric utilities to
provide a growing share of electricity from renewable sources on a specified timeline. Currently, 29
states, along with the District of Columbia and Puerto Rico, have RPS requirements. California, for
example, requires utilities to obtain 33% of the electricity they supply from renewables by 2020, going
up in steps to 50% by 2030.1 Another eight states have voluntary renewable energy goals. This leaves
13 states with neither a state-mandated RPS nor a voluntary renewable energy goal.2 (See Figure 1)
A push to enact or expand RPS in the states could therefore take three
different forms:
1.

Enact RPS in the 13 states that do not currently have either RPS or a
voluntary goal. In practice this may be an uphill battle in some states,
such as West Virginia, which had RPS in place, but repealed it in 2015
in the face of strong pressure from the coal industry.3

2.

In the eight states that have a voluntary renewable energy goal, pass
legislation to enact a binding standard. As with enacting a new
standard, this may be difficult in some states, such as Kansas, which
repealed its binding RPS in 2015. In this case, some renewable
advocates reportedly accepted this shift to merely voluntary goals in
exchange for the scrapping of a proposed wind energy excise tax.4

3.

In the 29 states (plus DC and Puerto Rico) that have a binding RPS,
there may be potential to set a faster timetable. As with enacting a
new standard or turning a voluntary goal into a standard, there are
caveats. In a state with an aggressive goal (for example, Hawaii,
which has a goal of 100% renewable electricity by 2045), it is unlikely
that the standard can be made stronger in the near future. Even in a
state with a relatively weak standard, it may not be possible to
strengthen it if it was enacted or revised relatively recently (for
example, Michigan revised its RPS in 2016, but the timetable of 15%
electricity from renewables by 2021 remains in place, with an
additional voluntary goal of 35% by 20255). However, that leaves
a number of states where the potential exists to set higher targets
and/or a faster timetable. For example, New Mexico has a target of
20% renewables by 2020 for investor-owned utilities (the industry
term for for-profit private utilities), enacted in 2002, with no next stage.6
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Figure 1. Renewable Portfolio Standards (RPS) Policies by State

Removing Barriers to Solar Energy for Low-Income Households
There are two different models in place for expanding solar access for low-income households.
They can be enacted (or strengthened) in conjunction with enactment or expansion of RPS, or as
standalone legislation. Importantly, these two models for low-income solar access are not mutually
exclusive. Both can be implemented at the same time, and can complement each other. The two
models are:
1.

Financial incentives for solar adoption by low-income households.
This could take the form of direct state funding to offset the initial cost
of solar photovoltaic (PV) system installation for low-income
households (and in some cases, other target utility ratepayers such
as seniors, small businesses, and non-profits). An example is the
District of Columbia’s Solar for All program, enacted as part of the
expansion of RPS in 2016. It provides a dedicated stream of District
funding to install solar PV systems on the homes of 100,000 lowincome households, plus an unspecified number of senior households,
and an unspecified number of small businesses and non-profits.7 Note,
however, that only a family that owns their home (and therefore has
the ability to install solar panels on their roof), or a small business or 		
nonprofit that owns their space, can take advantage of this 			
opportunity unless the second model, shared solar (described below),
is in place. (In the particular example of the District of Columbia, 		
the second model is in fact operational.) Another form of financial 		
assistance that can help lower the barrier to entry for low-income 		
ratepayers to install solar panels is a low-interest rate loan repayable
through an additional payment on utility bills, known as on-bill
financing. The loan repayment is offset by the savings from solar
power. An example is the On-Bill Recovery Loan option offered by 		
New York’s NY-SUN Incentive Program.8

2.

Shared solar. This is a policy that allows tenants (residential or
business), apartment dwellers, low-income households that cannot
pay the upfront costs of solar installation, and homeowners with
a shaded roof on which solar panels are uneconomical, to share in
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the benefits of solar energy. In the shared solar model, utility
ratepayers can own part of a solar array (a collection of several solar
panels) not on their property, and receive credit on their bill in
proportion to the share of the array they own.9 The solar array could
be on a public building such as a school, an apartment building,
or any building with a large roof. Note that shared solar can work in
conjunction with the financialincentives for low-income people
discussed earlier, if there are funds set aside to pay all or part of
upfront costs for low-income households to buy into a shared solar
array. Another (not mutually exclusive) way to increase participation
of low-income people in shared solar is to set aside a proportion
of the output of shared arrays for low-income people, In Colorado, for
example, 5% of the output of all “solar gardens” (as shared arrays are
called in Colorado) is set aside for low-income ratepayers.10
Figure 2. Shared Solar Policies by State

Financial incentives for low-income solar access vary considerably between states. Examples
include:
		
•
State-funded rebates for solar installation for low-income homeowners, such
			
as the District of Columbia’s Solar for All program referred to above, and
			
California’s Single Family Affordable Solar Homes (SASH) program.11
		
•
Loan financing with on-bill payment, such as the NY SUN program referred to
			above.
		
•
A similar loan-financing model, but with additional features, such as the
			
Massachusetts Solar Loan program, which provides the following additional
			
benefits12:
			
o
Caps the interest rate on the loans at 5.25%
			
o
Provides lenders a state-funded interest rate buydown of up to 1.5%
				
(so that lenders can effectively charge interest rates of up to 6.75%
				
and have more incentive to participate in the program, while 		
				
borrowers do not pay more than 5.25% interest).
			
o
Provides lenders a principal buydown for loans to qualifying low-		
				
income borrowers, to reduce the borrowers’ payments.
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o
Provides lenders a loan loss reserve fund to incentivize them to lend to
				
borrowers who otherwise may not meet income or asset based
				eligibility criteria.
Enabling legislation for shared solar programs is in place in 14 states and the District of Columbia.
There are shared solar programs created on a voluntary basis in other states as well.13
(See Figure 2)
Pending state legislation on renewable standards
In the first few months of 2017, lawmakers introduced a flurry of bills addressing climate and energy
issues.14 Some of these bills include:
•
•
•
•
•
•

New York: (A 5105) expands RPS target to 100% by 2032.
Massachusetts: (SB 1849) expands RPS target to 100% by 2035, as well as other
competing bills with less ambitious targets.
California: (SB 584) expands RPS target to 100% by 2045.
Nevada: (AB 206) expands RPS target to 80% by 2040.
Connecticut, Minnesota, Pennsylvania, Vermont: bills to expand RPS target.
South Carolina: (S 44) exempts homeowners with solar panels from paying
property taxes for their solar panels and associated hardware. Passed the
Senate and is awaiting a House vote.

Activists planning to push for RPS expansion and low-income solar legislation in their states should first
check to see if such bills are already moving through their state legislatures. In some cases there may
be the opportunity to strengthen existing proposals through amendments to increase provisions for lowincome access.

Community solar array, Tri-County Electric Cooperative, Minnesota. (Image source:
Clean Energy Resource Team, http://www.cleanenergyresourceteams.org/.) Image
is under Creative Commons license for non-commercial purposes.
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ENVIRONMENTAL, ECONOMIC
AND SOCIAL BENEFITS
Reducing greenhouse gas emissions
Of all economic sectors, electrical power generation is the largest single contributor to greenhouse
gas (GHG) emissions in the United States, accounting for 29.5% of U.S. GHG emissions in 2015.15 If we
are to reduce GHG emissions in the United States, it is clearly essential to reduce emissions in the
electricity sector, and enacting and strengthening RPS at the state level is key to being able to cut
GHG emissions from the electric power sector.
In addition to the binding requirements of an RPS, the transition to electricity from renewables can
be accelerated by individual ratepayer households (or businesses) installing solar panels, a model
known as “distributed solar.”16 As seen in Figure 3 below, the residential and commercial sectors are
the two largest end-users of electricity sales by utilities, accounting for 37.4% and 36.2%, respectively,
of retail electricity sales by utilities in 2015.
Figure 3. Utility Electricity Sales by End Use, 201517
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Residential and commercial electricity consumption have grown by 10.1% and 13.5%,
respectively, between 2003 and 2015, outpacing the 7.6% growth in overall retail sales of
electricity over the same period, as shown in Figure 4. Increasing solar penetration in the
residential and commercial sectors is therefore key to reducing fossil fuel reliance in the electricity
sector.
Figure 4. Growth Rate of Retail Electricity Sales End Uses, 2003 – 201518

Low-income households have been slow to take advantage of solar energy. According to the
Census Bureau, 49.1 million households (42% of all U.S. households) have an annual income of
less than $40,000.19 However, analysis by the Center for American Progress in 2014 found that only
3.5% of solar installations in the state of New York are for households with annual income of below
$40,000, and the corresponding numbers for Massachusetts and Maryland are 2.2% and 1.1%,
respectively.20 The nationwide average of solar penetration for low-income households is likely
even lower, since all three of these states have shared solar programs and the vast majority of
states do not.
One might expect that families with very little money would make up a small share of national
energy consumption. And yet in 2009 (the most recent year for which data are available),
the 42 percent of households with annual income of below $40,000 accounted for 37.4% of all
U.S. residential energy consumption.21 On a per capita basis, residential energy consumption
by persons in households with annual income of below $20,000 was only 4% lower than the
nationwide average, and residential energy consumption by persons in households with annual
income of between $20,000 and $39,999 was 7.7% below the average (Figure 5). Per capita
energy consumption is not significantly lower in low-income households at least in part because
low-income households are on average likelier to live in poorly insulated homes with higher
heating and air-conditioning costs. A 2004 study found that 28% of households below the poverty
level found their homes to be poorly insulated, compared to 17% of all households.22 In addition,
some home energy usage is non-discretionary. Energy Information Administration (EIA) analysis
of 2001 survey data showed that 99.9% of households had at least one refrigerator, 99.7% of
households had at least one cooking appliance, and 98.9% of households had at least one
television.23 Therefore, if a large share of low-income households had the opportunity to adopt
rooftop solar, it would have a significant impact on GHG emissions.
How States Can Boost Renewables, With Benefits For All
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Figure 5. Percentage by Which 2009 Per Capita Household Energy Consumption Varied From the
National Average, by Income Group24

Advancing justice and equity
Increasing solar access for low-income households is an equity and justice issue because it would
remove barriers to participation for populations who have so far not benefited significantly from
the growing renewable energy sector but have often borne the brunt of the damage from
our fossil-fuel driven economy.25 Households with income below $40,000 accounted for 37% of
residential energy expenditure in 2009, only a marginally smaller share than their corresponding
share of residential energy consumption (37.4%).26 Low-income households spend an average of
8.8% of their annual household income on electricity, while the average for all income groups is
2.9% (Figure 6).
Figure 6. Residential Electricity Expenses as a Share of Household Income, By Income Group27
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Increasing low-income households’ access to distributed solar energy also advances racial
justice. As noted earlier, 42% of all households have household income of below $40,000. The
corresponding numbers for Black and Latino households are 59% and 52.2%.28 Thus, Black and
Latino families are disproportionately impacted by poverty and will be key beneficiaries of policies
that increase their access to distributed solar energy.
Figure 7. Percentage of Households with Income Below $40,000, by Race29

Another way in which low-income households pay the price for the disproportionate financial
burden they pay for utility bills is that they are more likely to have their service disconnected for
failure to pay. A recent report by the NAACP documents the tragic human cost of utility shutoffs,
and the racial and income disparities that leave people of color and low-income people more
vulnerable to shut-offs.30
While the burden of energy costs disproportionately affects low-income people, the benefits they
stand to get from increased access to renewable energy are sizable. A 2015 study estimates that
a typical 4 kilowatt residential solar array, which generates between 5,000 and 6,500 kilowatthours of electricity annually, would be able to meet more than half of a typical low-income
household’s electricity needs.31
The shared solar element of this policy package is key to expanding low-income families’
access to distributed solar generation, since renter households cannot take advantage of the
opportunities of distributed solar generation without a shared solar program. While 34.7% of all U.S.
households rent their homes, 49.3% of households with annual income less than $40,000, and as
many as 59.5% of households with income less than $10,000, are renters.32 Expectedly, the pattern
of home ownership also shows racial disparities, with a 2015 study documenting that only 54% of
people of color in the tate of Maryland owned their homes, as against 77% of whites.33 Based on
racial disparities in income nationwide, we expect similar patterns elsewhere as well. A shared
solar program will thus address racial as well as income inequities.
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Creating good jobs
The most recent U.S. Department of Energy data on employment in the energy sector show that
solar energy employment is proportionally much larger than the solar industry share of generating
capacity.34 While solar energy (utility-scale PV, utility-scale solar thermal, and distributed PV
combined) represented only 2.2% of generating capacity in the United States in 2015,35 the
Department of Energy reports that it accounted for 43% of the electric power generation
workforce in the first quarter of 2016.36 Likewise, wind energy represents 6.8% of generating
capacity and 11.8% of power generation jobs. By way of comparison, natural gas constitutes
40.9% of capacity but only 6.1% of generation jobs.
These figures count only jobs related to energy generation, and yet even when extraction jobs
(e.g., oil and gas drilling and coal mining) are included in the total energy sector job count, solar
energy is the second-largest employer, with 18.2% of total U.S. energy sector employment, after oil
with 25.2%, and ahead of natural gas with 17.7%.37 (See Table 1 in the Appendix for further detail)
These figures reinforce the findings of a 2014 University of Massachusetts-Amherst and Center for
American Progress study on the job creation potential of renewable energy growth.38 The study
showed that every $1 million invested in capital expenditures in solar photovoltaic energy and in
wind energy creates 13.4 jobs and 12.7 jobs, respectively. By way of comparison, the researchers
found that every $1 million invested in capital expenditures for oil and natural gas, coal, and
nuclear power creates just 10.5, 10.6, and 11.1 jobs, respectively. Non-renewable (fossil fuel and
nuclear) power create about the same number of ongoing operations and maintenance jobs per
dollar spent (5.3 jobs for oil, and 5.5 each for coal, natural gas, and nuclear) as solar PV and wind
(5.5 jobs each). Therefore, investing in solar and wind energy creates more jobs than investing in
fossil or nuclear energy. (Tables 2 and 3 in the Appendix summarize the data)
The conclusion from this study is that an energy policy mix of expanded RPS with increased
distributed solar access for low-income people is going to expand overall employment by shifting
investment from non-renewable energy to renewable energy, which produces more “bang for
the buck” in terms of jobs created per unit of investment.
The Bureau of Labor Statistics reports data for mean, median, and selected percentile wage
levels by occupation from the Occupational Employment Statistics (OES) survey. Figure 8 below
shows the mean, median, and 10th percentile39 wages for the only two direct renewable energy
occupations found in the OES data, along with the data for all U.S. workers, and for oil and gas
occupations in the OES.40 The 10th percentile wages can be thought of as a close proxy for
starting wages.
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Figure 8. Mean, Median, and 10th Percentile Hourly Wages: Energy Occupations41

As seen from Figure 8, the wages for solar energy installers and wind turbine technicians are
broadly comparable to wages for oil and gas occupations. For example, a typical wind
turbine technician earns $25.50 per hour, significantly more than oil and gas derrick operators,
roustabouts, and wellhead pumpers. The 10th percentile wage for those technicians is the thirdhighest of all the 10 listed occupations.
In conclusion, shifting energy investment from fossil fuels and nuclear energy to renewables
through RPS expansion, combined with increased low-income access to distributed solar energy
will result in greater job creation, at comparable wages, and will therefore be good for workers
overall. (This does not minimize the need to retrain and re-employ current fossil fuel and nuclear
energy workers who stand to lose their jobs as the industry sectors they work in inevitably shrink.
The issue of jobs and “just transition” will be discussed in depth in a future report in this series.)

Building a sustainable, inclusive economy
The combination of RPS and of policies to increase low-income solar access both mandates
increasing use of renewables and creates a larger market for solar energy (along with solar
installation jobs), thus growing the clean energy sector of the economy. By increasing distributed
generation capacity, these policies also serve to reduce our economy’s dependence on
centralized power generation and distribution by corporate utilities that are often fixated on
short-term gains for their top executives and investors. The total electricity market in the United
States in 2015 (the most recent year for which data are available) was $391.3 billion.42 According
to the Institute for Local Self-Reliance (ILSR), growth of distributed generation creates “an
unprecedented opportunity to keep that money within communities.”43
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How the Renew Oregon Coalition Won RPS Expansion with a New Shared Solar Program

How the Renew Oregon Coalition Won RPS Expansion with a New Shared Solar Program
A noteworthy recent example of expanding renewable energy with an emphasis on equity is Oregon’s
Elimination of Coal from Electricity Supply Act of 2016.44 Key components:
•
•
•

Phase-out of coal from the electricity supply by 2030;
Expansion of the RPS target from the original 25% by 2025 to 50% by 2040;
Creation of shared solar, with requirements that provide for stable monetary benefits for
subscribers and increased participation by low-income people, including:
o
Utilities must enter into 20-year contracts to purchase power from qualifying shared solar
		projects;
o
The Renewable Energy Certificates (RECs) issued for the power generated by a
		
shared solar project are allocated to its subscribers in proportion to their shares in
		the project;
o
10% of the installed capacity of shared solar arrays must be owned by low-income 		
		residential consumers.
•
Creation of electric vehicle charging infrastructure.
The legislation passed the House by a bipartisan 38-20 vote, passed the Senate by a 17-12 vote, and was
signed into law by the governor in March 2016.45
The Renew Oregon coalition that drove passage of the bill is very diverse and multisectoral.46 It includes
environmental organizations (both national and local), racial and economic justice organizations, labor, and
faith groups, and a sizable number of small businesses and business associations. Some coalition members
include:
•
•
•
•
•
•

Portland Jobs With Justice;
American Federation of State,
County, and Municipal Workers
(AFSCME) Council 75;
Oregon Nurses Association;
United Food and Commercial Workers
(UFCW) Local 555;
Unite Oregon (formerly the Center for
Intercultural Organizing);
Coalition of Communities of Color;

•
•
•
•
•
•
•
•
•

Wisdom of the Elders;
Asian Pacific American Network of Oregon;
Sierra Club, Oregon Chapter;
Southern Oregon Climate Action Now;
Oregon Interfaith Power and Light;
Oregon Center for Christian Voices;
Oregon Solar Energy Industries Association;
Main Street Alliance;
Dozens of small businesses.

The coalition first proposed a clean energy ballot initiative for the November 2016 election, which prompted
big utilities to approach them and say they would back a compromise bill.47 There are two lessons here: one
is that if energy justice advocates build sufficient people power through a very broad coalition (as the Renew
Oregon coalition did), traditional adversaries may abandon their typical divide and conquer playbook and
agree to offer concessions. The second lesson is that a settlement with too many compromises is not a win.
Clearly, the Renew Oregon coalition had the power to get a settlement that accomplished many of their
goals.48
One reason that the Renew Oregon coalition is so broad, and particularly, that sections of organized labor
have signed on, is that the coalition has a very explicit jobs and just transition framework. The coalition’s mission
is to “create good-paying jobs for all Oregonians, protect air and water from pollution, and help families stay
healthy.” The coalition describes the jobs component of its mission as, “create good-paying jobs that can
support a working family and can’t be shipped overseas.”49
A cautionary note, however, is that every campaign and every state’s and city’s political environment is
different. Some elements of what worked in Oregon may be harder to replicate in some other places, because
there may be a history of mistrust between different constituencies that needs to be overcome to build a
broad coalition, and because adversaries may have more political power and therefore less inclination to
settle, necessitating a longer, harder public campaign.
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BEST PRACTICE ELEMENTS OF JUST
RENEWABLE PORTFOLIO STANDARDS
WITH LOW-INCOME ACCESS
The following are some best practice elements of Renewable Portfolio Standards (RPS) legislation
with dedicated funding for increased distributed solar access for low-income households,
including through a shared solar program. They have been compiled from policies already
enacted in different states across the country. The policy elements are selected to maximize the
overarching goal of “greenhouse gas reduction with equity and democracy.” These do not cover
the universe of how to strengthen RPS and design them to achieve greater equity (see endnotes
for more information sources). In addition, not every one of these elements belong in every bill.
For example, if a state has a strong RPS in place but lacks low-income access and shared solar
provisions, only the elements having to do with low-income access and shared solar are relevant.
1.

A sufficiently ambitious timetable. The legislation needs to specify a
timetable for target percentages of renewable power, with a target
timetable. The timetable must be achievable. For example, a goal
of 100% renewable power by 2020 is not practical because 			
renewable generation capacity cannot be expanded in a timely 		
fashion to meet that target. At the same time, the timetable must be
sufficiently ambitious. For example, a goal of 20% renewable power
by 2050 sets too low of a bar. National Renewable Energy Laboratory
(NREL) forecasts renewable penetration of between 33% and 59% by
2050 under a range of scenarios.50 Significantly, enacting policies 		
such as RPS and expanded low-income solar access will themselves
affect where in this range the eventual 2050 renewable penetration
will fall; according to NREL, “demand growth...can be just as
significant for renewable energy deployment as improved 		
technology costs.”51 Expanded RPS will drive demand growth by 		
mandating that utilities have to meet escalating renewable energy
targets, and expanded low-income solar access will increase
demand for distributed solar generation. (Note that the NREL
forecast is for the United States as a whole. Different states may
have higher or lower renewable penetration potential because of 		
resource variability.)

2.

No non-renewable or dirty power included in “renewables”
definition. For RPS to be just and effective, it must include only truly
renewable sources that do not have serious adverse environmental
impacts. Specifically, the following energy sources, sometimes
referred to as carbon-free, renewable, or “alternative,” do not 		
belong in a RPS.

a.
		
		
		

Nuclear energy is carbon-neutral, but is by definition not
renewable since it is based on mining uranium, a finite
resource. It is also one of the most expensive sources of
electricity. A nuclear plant entering service in 2022 is 			
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expected to generate power at a lifetime-averaged cost of 		
		
$102.80 per megawatt-hours (MWh), as compared to pre-tax
		
credit cost of power from wind ($64.50/MWh) and solar
		photovoltaic ($84.70/MWh).52 There is also significant 		
		
environmental controversy regarding nuclear power, a 		
		
discussion of which is outside the scope of this report.
b.
Incineration of municipal and industrial process waste 		
		
produces more pollutants such as methane and nitrous oxide
		(N2O) per megawatt-hour (MWh) of electricity output than
		coal,53 as well as other toxic byproducts such as dioxins, 		
		
furans, and mercury.54 Also, waste incineration is not climate		
neutral. A life cycle analysis study showed that the energy
		
recovered from incinerating waste is less than the energy
		
saved by recycling or reusing the waste instead.55 Critically,
		
the environmental impacts of incinerators are 			
		
disproportionately borne by low-income people and people
		of color.56
c.
Biofuels, which are carbon-based fuels derived from plant
matter, are often promoted as climate-neutral renewable
energy. (Biofuels have been used more as a substitute for
diesel and gasoline in transportation, but are also used to
some extent in electric power generation. Wood and woodderived fuels and “other biomass” constituted 0.9% and 0.3%,
respectively, of U.S. electric power generation capacity in
2015.57) However, studies show that the production of biofuels
uses more fossil energy over its life cycle (including energy
and fossil fuel-based fertilizer use for growing the crops from
which the biofuels are derived and process energy use for
converting the harvested plant matter into biofuels) than the
recoverable energy content of the biofuels. This results in a
net negative energy return, meaning that crop-based biofuels
are not in fact carbon-neutral.58 There are environmental
concerns regarding the production of biofuels as well,
including concerns with regard to large-scale agricultural
practices in general (but that apply to biofuels because the
crops used as biofuels feedstock are grown using the same
industrial agriculture methods), such as excessive water use,
topsoil erosion, fertilizer and pesticide use and their impact on
runoff and water quality, and genetically modified organisms
(GMOs) in biofuel feedstock.59 Other concerns are particular
to biofuels, such as the large quantity of polluting wastewater
produced (131 liters of wastewater per liter of corn-based
ethanol, for example).60 There are serious economic and
human rights concerns about the impact of large-scale
biofuels production on food supply and food prices, because
of the diversion of food crops (such as corn) into biofuels
production, as well as the diversion of arable land from food
crop production to fuel crop production. Related to these are
concerns about the impact of profitable biofuels production
growth on land rights for peasant communities (including
indigenous peoples) in Africa, Asia, and Latin America.61
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3.

A system of tradable renewable energy credits (RECs) to facilitate
tracking. Renewable energy credits, also called certificates, are
tradable credits representing renewable attributes of electricity.62 For
every megawatt-hour (MWh) of electricity generated, the producer
is issued a REC, which they can sell. Sale of the REC provides more
income to the renewable electricity producer, and purchasers of
RECs can count their purchases towards meeting their renewable
energy goals. Since there is no way to segregate electricity in the
grid by its origin, RECs serve as a tracking and tracing mechanism
to ensure that distribution utilities are meeting their renewables
purchase requirements. Care must be taken to ensure that RECs are
not double-counted, and are retired after being used to comply
with an RPS so they are not used again to comply with that state’s
(or another state’s) RPS.63

4.

Meaningful penalties for noncompliance. Penalties for
noncompliance can make utilities meet their targets if and only if
they are at least equal to the cost of complying with the policy, so it
does not become cheaper for utilities to pay fines rather than
comply with RPS.64 Effective penalty amounts vary depending on
the utility regulations in the state (including the provisions for cost
recovery through rate increases). Some states (such as Hawaii) have
left the process of setting the penalty amounts entirely up to the
Public Utilities Commission (PUC).65 Others (such as Minnesota) specify
that the penalties must not exceed the cost of compliance, defined
as the lesser of the cost of building new generation capacity to meet
the standard, or the cost of purchasing the equivalent amount of
RECs, while leaving the exact penalty amounts to be determined
by the PUC.66 In such cases, intervention in the PUC regulatory
process is required to ensure that the penalty amount is effective.
(Note that the Minnesota approach sets a maximum penalty, and a
corporate-friendly PUC can set penalties well below this maximum.)
It is desirable to segregate the revenues from the noncompliance
penalties from the state’s general revenues and use them for
renewable energy development, including for programs targeting
low-income people, as the District of Columbia has done in its 2016
amendment to its RPS.67

5.

Requirement to fund solar access for low-income households. Statefunded low-income solar access, in the form of grants or very lowinterest financing to fund some or all of the upfront costs for solar
installation for low-income households, work best as statutory
requirements rather than discretionary programs. The District of
Columbia program referred to in (4) above, which provides
dedicated Renewable Energy Development Fund (REDF) funding
to install solar arrays on at least 100,000 low-income households’
homes by 2032, is a good example. Grants are preferable to loans
as a means of expanding access to low-income households, but if
political or fiscal constraints make it impossible to implement a grant
program, then a loan program can be used instead, with an interest
rate cap and some form of principal repayment assistance for lowincome families, as in the Massachusetts Solar Loan program68, and
on-bill financing, as in New York’s NY-SUN Incentive Program.69
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6.

Incorporating a “green jobs” component into the low-income solar
program. A program of solar installation with state incentives on lowincome ratepayer’s homes provides an opening to require targeted
hiring and training of persons from historically excluded communities
(people of color, low-income people) for the installation jobs.
The California Single-family Affordable Solar Homes (SASH)
program is required by the authorizing legislation to provide “job
training and employment opportunities in the solar energy and
energy efficiency sectors of the economy,” and accomplishes this
by partnering with GRID Alternatives70, a non-profit organization.71
GRID makes solar energy more affordable by providing volunteer
labor for solar installation on low-income homes, while also providing
hands-on solar installation experience to people from underserved
communities.72

7.

Legislative provision for shared solar. This would require utilities
to treat shared solar arrays as distributed generation on par with solar
arrays on ratepayers’ own property, and commit to purchasing their
output as well as any RECs they generate, as Colorado has done in
the legislation setting up its “shared solar garden” program.73 The
Colorado Public Utilities Commission (PUC) issued regulations
requiring utilities to set aside 5% or more of the output they purchase
from shared solar arrays to be from low-income subscribers, as
determined by whether a household is a beneficiary of the Colorado
Low-Income Energy Assistance Program (LEAP).74 Other provisions
for effective shared solar include:

a)
		
		
		
		
b)
		
c)
		
		
d)
		
		
e)
		
f)
		
		
g)
		
		
8.

“virtual net metering,” in which multiple ratepayers can get
on-bill benefits from the distributed generation from a single
solar array that may not be on the property of any of the
ratepayers, but instead on some third party’s property, in a
prorated share corresponding to their share of the array;
specifications of maximum share of a shared solar array that
one ratepayer may own;
provisions regarding portability (for example, if a ratepayer
owns a share in a shared solar array, and moves to a different
address, do they take the share with them?);
provisions regarding tradability whether or not it is possible for
a part-owner of a shared solar array to sell their share to
another ratepayer, and if so, how the share will be valued);
provisions for the structure of the entity that would own the
shared solar array (a cooperative, or some other structure);
provisions governing the contractual relationship between the
shared solar array owner and the “host” (the entity on whose
property the system is located);
structuring the ownership and tradability of shares in a shared
solar array such that Securities and Exchange Commission
(SEC) reporting requirements are not triggered.75

Combining funding for solar access for low-income communities
(#5) and its related targeted hiring and training component
(#6) with shared solar (#7). California’s Multifamily Affordable Solar
Homes (MASH) program, which is a shared-solar-like program
targeting multifamily low-income housing (though it is not true shared
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solar), has state funding and has the same requirements of targeted
hiring and training of people from underserved communities as in
the SASH program (see #6).76 The enabling legislation for a shared
solar program could specify that the dedicated funding for solar
access for low-income households (such as in the District of
Columbia’s “Solar for All” program referred to in #5) can also be
used to fund low-income ratepayer’s shares in a shared solar array,
and that state-funded solar installation jobs targeting low-income
people, whether for on-site or for shared solar programs, are subject
to requirements to hire and train workers from historically excluded
communities.
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APPENDIX: TABLES

Table 1. Selected Energy Jobs (Q1 2016)77 Compared to Generating Capacity in MW (2015).78

Notes
(a) Not all energy sources listed in the Department of Energy jobs report or the Energy Information
Administration capacity data are listed. Only sources which can be directly compared are
listed. For example, the jobs report classifies hydropower into traditional vs. low-impact, while the
capacity data classifies hydropower into conventional vs. pumped storage. The categories are
overlapping and cannot be compared directly. Similarly, the jobs data classifies biomass power
into corn ethanol, other ethanol, wood-based biomass, and other, while the capacity data
classifies biomass power into wood-based and other.
(b) Power generation jobs include all jobs attributable to power generation excluding fuel
production jobs (see (c) below). This includes jobs related to the ongoing operation of power
generating plants, construction of power generating capacity, manufacturing of power
generation equipment, distribution and wholesale of power generating equipment, etc.
(c) Fuel jobs include all jobs related to production of the fuel, including oil and gas drilling, coal
mining, oil refining, nuclear fuel refining, mine site preparation, mining and drilling equipment
manufacturing, etc.
(d) For solar energy, the generation capacity shown is the sum of utility-scale solar and distributed
solar. Distributed solar generation capacity could not be determined for 2014. The growth of solar
generation capacity may therefore be overstated or understated.
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Table 2. Estimates of Construction and Installation and Related Jobs Created Through Every $1
Million in Capital Expenditure for Added Generation Capacity, by Energy Source.79

Notes
(a) Direct jobs are self-explanatory (for example, solar installation jobs, gas-fired power plant
construction jobs, etc.).
(b) Indirect jobs are jobs at suppliers of materials to the respective industries (for example, wind
turbine manufacturing jobs, oil and gas pipeline manufacturing jobs, etc.).
(c) Induced jobs are jobs created through a “multiplier effect” through demand resulting from
purchase of goods and services by workers in the direct and indirect jobs.
One of the renewable sectors that this report considered in their job estimates was bioenergy;
however, we regard it as controversial (see Section C.2) and have omitted it from the
comparison.

Table 3. Estimates of Generating Capacity Operations and Maintenance and Related Jobs
Sustained By Every $1 Million in Operations and Maintenance Expenditure, by Energy Source.80

See notes to Table 2 for explanation of direct, indirect, and induced jobs.
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