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ABSTRACT 
 
 As policymakers balance goals such as mitigating climate change, promoting 

environmental sustainability, increasing energy security, and protecting the economic 

interests of their constituents, one of the tools available to them is the renewable portfolio 

standard (RPS), which requires that electric utilities produce or obtain a certain 

percentage of their electric power from renewable sources. 

  After recounting the history of RPS policies and describing the numerous options 

legislators have in designing such policies, this paper analyzes the relationship between 

RPS policies and electricity prices.  Using state-level electricity price data from the 

Energy Information Administration’s State Energy Data System (SEDS) data set, along 

with data compiled on the RPS requirements in the states between 1999 and 2007, and 

controlling for other determinants of price, I was able to judge how strong an effect RPS 

policies have on electricity prices.  The analysis shows that higher electricity prices can 

be tied to higher RPS percentage requirements. 

 These results suggest that, at least in the short term, the costs of installing new 

renewable capacity, as well as transmission lines, outweigh the savings from lower fuel 

costs.  In considering RPS policies, lawmakers should weigh the possibility of higher 

electricity prices against the benefits of RPS policies.  Benefits would include 

environmental, public health, and energy security gains.  There could also be 
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opportunities to mitigate the undesirable effects of price increases by using revenues 

generated by the RPS policy.  Additionally, it is noted that the literature indicates the 

possibility of electricity price decreases as a result of RPS policies leading to lower coal 

and natural gas demand, and therefore lower coal and natural gas prices. 
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Introduction 

 Energy policy is implicated in most of the major domestic and foreign policy 

questions of the day.  Public policy debates on subjects ranging from climate change, to 

energy security, to agriculture, to transportation, to every aspect of economic policy all 

involve, to a large degree, questions of how power is generated, transmitted and 

distributed, and consumed.  As State and Federal officials debate whether and how to 

encourage or require a transition to sources of energy with lower emissions, among the 

major policy tools considered is a so-called “renewable portfolio standard” (RPS) or 

“renewable electricity standard” (RES).  A RPS would require that a certain portion of 

electric utilities’ power sold come from renewable sources. 

 Because the imposition of a RPS would likely have consequences for the cost of 

generating electricity, and therefore consequences for residential, commercial and 

industrial electricity bills, the question of who would bear the additional economic costs – 

if any – of an RPS is a crucial question as policymakers debate RPS proposals on the 

State and Federal level.  On the Federal level, positions in this debate often fall along 

regional lines, with agricultural and rural states, or states in regions with fewer solar, 

wind or new (“incremental”) hydro resources complaining that a Federal RPS would 

affect them disparately, effectively transferring wealth from, say, the Southeast, to the 

sunnier, windier states such as those in the Southwest and Midwest.   

 In determining what the economic impact of adoption of an RPS would be for a 

given power market, the experience of states that have already adopted an RPS provides 

potentially valuable data on how prices change in different places depending on the 
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features of their RPS, and the generation profile at the time of RPS adoption.  The 

question to be investigated by this paper, then, is “what would be the impact on retail 

electricity rates of requiring that a certain percentage of power generated come from 

renewables, with a RPS?” 
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Background, Policy Considerations and History 

 A renewable portfolio standard (RPS) is essentially a requirement that the mix of 

electric power generation in a jurisdiction contain a certain amount of electricity 

generated by some combination of sources specified as “renewable.”  Generally, a RPS 

takes the form of a mandate on electric power producers that, of the power they sell, a 

certain portion of it is either renewable energy produced by them, or renewable energy 

produced by others and purchased by the covered utility, or that the utility purchase 

“renewable energy credits” of some sort that are “created” when a generator produces a 

unit of renewable energy. 

 In the United States, 31 states including the District of Columbia have a 

mandatory RPS.  A number of other states have renewable goals but no penalty for non-

compliance.  Nations including the United Kingdom, Italy, Belgium and Japan have some 

form of RPS, although it is generally known by other names such as “renewable 

obligation” or “quota.” 

 There is presently no U.S. Federal RPS requirement, but proposals for such a 

regime have been considered by the Congress in recent years and are likely to be 

considered again in the near future.  Most recently, the House of Representatives passed a 

larger energy and climate change bill (H.R. 2454 in the 111th Congress, the American 

Clean Energy and Security Act of 2009) that contained a Federal RPS requirement. 

 This paper will discuss the price impacts of RPS policies in the states, which may 

also provide some insight into the politics and potential economic implications of 

adopting a Federal RPS. 
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 The first decision to be made in formulating a RPS proposal is the policy goals 

and objectives of the regulatory regime.  Broadly speaking, the goals of any renewable 

electricity mandate are going to include environmental sustainability but, beyond that 

larger goal, policymakers must often decide between conflicting principles that can guide 

how to achieve greater environmental sustainability.  For example, more heavy-handed 

requirements (e.g., higher percentages of renewables) can force more renewable power 

into the mix of generation, but at a cost to producing firms, consumers and the economy. 

To take another example, some renewable mandates – such as PURPA’s QF 

requirement (discussed below) or the UK’s Non-Fossil Fuel Obligation (NFFO), since 

replaced by a Renewables Obligation that is more similar to the RPS in U.S. states – have 

as their goal the incubation of and support for fledgling renewable technologies that 

would otherwise be uneconomic.  The idea of this sort of regulation is that, although the 

technologies promoted by the regulatory regime are not now competitive in the market, 

mandates can force these less economic technologies into the market and eventually 

create economies of scale sufficient for the technologies to compete on their own. 

Unlike this market-making sort of regulation, most RPS laws mandate that 

renewables constitute some portion of electricity sold or capacity installed, but leave the 

choice of technology (within the list of eligible technologies) to the market participants 

(usually the power producers or utilities).  The market will, theoretically, select the least-

cost technology available. 

Some RPS laws do introduce forms of discrimination between renewable 

technologies in order to ensure that technologies that are not the least expensive receive 
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at least some benefit from the RPS requirement.  For example, in Missouri, the RPS has a 

15 percent requirement by 2021, but at least 2 percent must be solar.  Solar technology 

might be (and currently is) much more expensive than, say, wind turbines, but market 

participants will be forced to install or buy power from solar generation nonetheless.   

Other states, such as Connecticut and Pennsylvania, have “tiers” of technologies, 

with different percentages separately required from each tier.  In Pennsylvania, electricity 

sold must include 8 percent from “Tier 1” by 2020, where Tier 1 includes low-impact 

hydropower, solar, wind, biomass, etc.  Also by 2020, 10 percent must be from “Tier II,” 

which includes large-scale hydro, energy efficiency, waste coal, advanced coal, and 

more.  In the UK, this sort of discrimination between alternative technologies is referred 

to as “banding,” and it was considered, but ultimately rejected, when the UK enacted its 

current Renewables Obligation law. 

And, of course, the choice of what technologies will be considered “renewable” 

by inclusion on the RPS’ list of qualifying technologies is itself a clear form of 

discrimination and market-making.  Technologies on the list have to compete only with 

each other.  Technologies not on the list have to compete in the marketplace with long-

proven conventional generation technologies such as coal, natural gas, etc. 

Another important policy goal for a RPS proposal is the consideration given to the 

interests of electricity producers and consumers.  To what degree are the other goals of 

the RPS scheme important enough to justify regulation that will result in lower profits for 

private firms in the electric power industry or tighter budgets for non-profit and public 

entities such as municipal utilities and rural cooperatives?  To what degree do the other 



6 
 

goals of the RPS scheme justify higher prices for industrial, commercial and residential 

electricity customers?  Or, can the RPS be designed so as to increase profit margins for 

producers or decrease rates for consumers?  At least hold them all harmless? 

 

HISTORY 

RENEWABLES IN THE U.S. BEFORE RPS 

 As discussed above, in the United States, RPS is today an entirely state-by-state 

matter.  RPS have been enacted both in states with some form of restructured electric 

power industry and in those that maintain traditional regulated electric power industries.  

In some states that restructured their electric industries in the 1990s, an RPS was enacted 

as a way to continue statutory support for renewables that had previously been supported 

by the Public Utility Regulatory Policies Act of 1978 (PURPA).   

PURPA had established a sort of feed-in tariff – a guaranteed market for certain 

renewables.  Electricity produced by small renewable generators (“Qualifying Facilities” 

or “QFs”) had to be purchased by utilities at a rate determined by the States to be the 

avoided cost to the utility of generating that marginal amount of electricity.  With 

restructuring of the electric industry in some states, this impact of this requirement has 

been lessened and the Energy Policy Act of 2005 provided that, under certain 

circumstances, PURPA’s QF requirements no longer apply. 

 With the exception of aggressive implementation of PURPA by California’s 

regulators, the enactment of high avoided-cost prices in Maine resulting in construction 

of biomass and small hydro, a failed effort in New York to encourage independent 
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generators by paying them a standard rate of six cents per kWh (the so-called “six-cent 

law”), and a 1983 Iowa law requiring the state’s utilities to install 105 average megawatts 

of new renewable energy generation, few states’ policymakers were making serious 

attempts at promoting renewables by regulation through the early 1990s. 

 

ORIGINS OF RPS PROPOSALS IN THE STATES 

As electricity policy in the United States trended more toward restructuring and 

the introduction of competitive forces into the market in the 1990s, the American Wind 

Energy Association (AWEA), working with the Union of Concerned Scientists (UCS) 

and other renewable energy advocates, began developing ideas for policy proposals that 

State governments could use to promote renewable energy more aggressively.  They 

developed a template for the Renewable Portfolio Standard, which they saw as fitting in 

well with the pro-restructuring and pro-market sentiment of the day, but still compatible 

with traditional cost-based regulation. 

An April 1995 AWEA fact sheet described “most of the major components of the 

new policy, which are as follows:” 

 Competitively neutral: Applies to all competitors equally. 
 Market-driven: ‘Instead of tax/subsidy schemes and bureaucratic implementation, 

the RPS would rely on the free market to ensure that renewables are developed in 
the most economical way’ 

 Flexibility: Modeled on the Clean Air Act Amendments of 1990, the RPS 
introduced the concept of tradable Renewable Energy Credits (RECs) as a means 
of encouraging the most cost-effective compliance with the standard. 

 Simplicity: Simple to implement with minimal government involvement which is 
limited to monitoring compliance and facilitating trading. 

 Complements research, development and deployment (RD&D) goals: Could use 
State or Federal RD&D funds to leverage emerging renewable technologies such 
as PV, small wind or solar thermal into the market. 
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 Stable and consistent renewable policy: The RPS provides a long-term, 
predictable market for renewables ‘which can be expected to drive technology 
costs down rapidly.’ (AWEA 1995, as summarized in Swisher and Porter, 2006) 

 

States began implementing their RPS in the mid-1990s, with two states adopting a 

standard by 1995, another 12 states by 2000, another 18 by 2004, 23 by 2006 (Sissine 

2008), and 31 today.  As of June 2007, the 25 states (including the District of Columbia) 

with RPS in place represented approximately 40 percent of the national electric load 

(Wiser 2007a).  

 

ELEMENTS OF A RPS PROPOSAL 

 In designing a RPS to meet given policy goals, legislators have a number of 

policy design choices to make.   

 

SETTING A REQUIREMENT LEVEL 

 The requirement under an RPS is set as a percent of energy sales (MWh) or 

installed capacity (MW) to come from renewable resources.  The requirement then 

typically increases incrementally until it reaches its peak target.  Among the states, only 

Texas and Iowa specify their minimums in terms of installed capacity.  All other states, 

and the proposals in Congress, have percentage requirements.   

 

ELIGIBLE SOURCES 

 As discussed above, the list of qualifying or eligible sources helps determine who 

wins and who loses.  Environmentalists often object to inclusion of technologies that 
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involve combustion, characterizing it as “burning trash” or “burning animal waste” and 

claiming it will simply add to air pollution.  Nevertheless, biomass, municipal solid waste 

and landfill gas are commonly included in the lists. 

 The inclusion of “efficiency measures” as an eligible source can have significant 

benefits.  First, even areas that are disadvantaged in terms of access to wind, solar, hydro 

and other renewables (as is said about the Southeast, for example) can implement 

efficiency measures.   

The most common efficiency measures that are counted for the purpose of State 

RPS are combined heat and power (CHP) and fuel cells.  Leading Congressional 

proposals would allow governors to petition the Department of Energy to allow certain 

percentages of a retail supplier’s requirement to be met by submitting Federal energy 

efficiency credits associated with qualifying electricity savings from end-use energy 

efficiency actions such as customer facility savings, reductions in distribution system 

losses, output from new combined heat and power systems, and recycled energy savings 

obtained from commercial and industrial systems. 

 Including efficiency in the list of qualifying technologies can not only provide 

flexibility in the mandate, but it can also help address the “decoupling” conundrum: how, 

policymakers have asked, does one design a system that encourages power producers to 

produce and sell less electricity?  That is essentially what one is asking the power 

producers to do by asking them to promote efficiency measures.  Obviously, if they sell 

less power, they make less money, so they must have some sort of inducement to 

cooperate with efficiency promotion.  Giving them the opportunity to earn tradable 
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credits by documenting verifiable efficiency measures can provide a way out of this 

problem. 

 

TRADABLE CREDITS 

 One of the core features of most RPS proposals is the system of tradable credits 

that power producers earn by generating power using renewable technologies.  The 

typical arrangement is that these credits are a separate commodity from the electricity 

itself.  The credits can be traded on a separate market.  This allows power producers to 

choose to fulfill their percentage obligations by purchasing the excess credits of other 

power producers, if that is cheaper than installing the capacity themselves. 

 As discussed above, some RPS laws and proposals divide different technologies 

into “bands” or “tiers,” or attach different multiples of value to credits associated with 

power generated from certain preferred sources. 

 

SUNSET PROVISIONS 

 Many RPS laws “sunset” or expire after a certain number of years following the 

peak target year.  The idea is that, at that point, the technologies supported by the RPS 

will have hopefully achieved economies of scale and scope, and the new installed 

capacity will have been built.  Just as the government support for rural electrification, for 

example, ran its course and then became much less substantial once rural areas largely 

had electricity, the sort of support for renewables represented by a RPS should become 

unnecessary in the long run.   
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“OUTS,” SAFETY VALVES AND EXCEPTIONS 

RPS laws have a number of ways of softening their blow or providing some 

flexibility to market participants.  First, as mentioned above, a producer can avoid 

installing actual capacity by purchasing tradable credits.   

Second, there are often allowances for purchasing a credit, at an above-market 

rate, directly from the government, as a “buy out.” 

Third, in some RPS laws there is an even more costly penalty for covered entities 

that neither comply through obtaining credits nor opt for a buy-out from the regulator.  If 

they simply fail to cooperate at all, there can be a penalty or fine. 

 Fourth, the law itself can carve out discrete exceptions.  For example, in some 

Congressional proposals, the state of Hawaii is entirely exempt, as are power producers 

below a certain size (aimed primarily at excluding municipal utilities and rural electric 

cooperatives). 

 Fifth, a true-up or reconciliation period following the RPS year can give 

producers flexibility in terms of time to come into compliance. 

 Sixth, credit banking across RPS years, or even deficit banking (borrowing from 

future years) can provide flexibility. 

 

USE OF REVENUES GENERATED 
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 Congressional proposals use revenues to fund grants to aid states with renewable 

energy development.  That is not the only possibility, of course.  In addition to simply 

putting the revenues into the Treasury, some RPS jurisdictions have become creative.  

The Renewables Obligation law in the UK has an interesting way of using the 

revenues generated by the energy suppliers who purchase “buy-outs” from the 

government.  The funds are distributed to suppliers who are in compliance, in proportion 

to their renewable generation and ownership of tradable credits.  In essence, non-

compliant suppliers are subsidizing their competition.  This arrangement therefore 

provides a carrot (in the form of added value of ownership of a tradable credit) as well as 

a stick (the buy-out price for non-compliance).  The arrangement is known as the “green 

smear-back” (Edge 2006). 

 

POLITICS 

 The political debate on the Federal level over RPS policy is illustrative of the 

sorts of considerations faced also by individual states as they consider adopting RPS 

policies.  The debate over the RPS in Congress largely comes down, unsurprisingly, to 

who the winners and losers would be under the proposed policy.   

 

DISPARATE IMPACT BY REGION 

 Members of both the House and Senate from the South and the Midwest 

complained during floor debate over a RPS proposal that an RPS is “essentially an 

electricity tax on utilities and their consumers, with the greatest burden falling on States 



13 
 

without renewable resources,” and that “[a] one-size-fits-all Federal RPS mandate 

ignores the uneven distribution of available resources and the economic needs of 

individual States.” (Boren 2007)   

 Another Member argued that “[t]his one-size-fits-all Federal mandate does not 

take into account the specific energy and economic needs of individual States by 

requiring that 15 percent of retail electricity sales be generated from specific renewable 

resources which are not prevalent in the Southeast.  Because Florida and the Southeast 

lack sufficient quantities of such resources, utilities in our region would be forced to pay 

harsh penalties for noncompliance.” 

 Proponents of the RPS responded to these arguments by pointing to, among other 

things, an analysis by the Energy Information Administration (EIA), indicating that the 

South would not be “unusually reliant on purchases of allowances from other regions or 

the federal allowance window”(EIA 2007b) largely because of biomass. 

 The resource defined as renewable under the RPS proposals in the 110th Congress 

that was most widely available in the South is biomass.  EIA analysis of the 15 percent 

RPS proposal concluded that: 

Biomass generation, both from dedicated biomass plants and existing coal plants co-
firing with biomass fuel, grows the most by 2030, more than tripling from 102 billion 
kilowatt-hours (kWh) in the reference case to 318 billion kWh with the RPS policy (EIA 
2007a). 
 

(The report also indicated that wind and photovoltaics would show “significant increases 

in generation.”) 
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Proponents also pointed out that the proposals specifically require that the 

revenues generated by the RPS program be used to provide grants “to states in regions 

which have a disproportionately small share of economically sustainable renewable 

energy generation capacity” (Bingaman 2007).  If the South does turn out to be 

disadvantaged by the RPS regime, the spending side of the program would compensate. 

 

IMPACT ON ENERGY CONSUMERS 

 Opponents of the RPS also argued that retail electricity rates would rise as a result 

of the mandates.  Those supporting the RPS again pointed to the EIA analysis, which 

indicates: 

Relative to the reference case, retail electricity prices rise by an average of 0.9 percent 
over the 2005 to 2030 period in the RPS case.  Reduced demand for coal and natural gas 
in the RPS case results in slightly lower prices for those fuels by 2030 when compared to 
reference case projections (EIA 2007a). 
 

 Furthermore, the Union of Concerned Scientists (UCS) claims to have “used 

EIA’s computer model to examine the potential effects of an RPS and found somewhat 

larger savings for cumulative electricity and natural gas bills than EIA’s study.” (Sissine 

2007, citing UCS 2007).   

Supporters also cited another non-public study, this one by Wood Mackenzie 

Corporation, a firm with consulting experience in the energy industry, supposedly 

concluding that “a 15 percent RPS would decrease the price of natural gas by 15 to 20 

percent, decrease wholesale electricity prices by 7 to 11 percent, for a savings of $240 
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billion to consumers and would avoid almost 3 billion tons of carbon dioxide by the year 

2030” (Platts 2007). 

 

TRANSMISSION CONSTRAINTS 

 Another criticism leveled by opponents of a Federal RPS is that our transmission 

system is inadequate to handle both the new generation that would be built in remote 

areas under a Federal RPS, and the increased demands on the grid for wheeling power.   

 One response has been that, to the degree that biomass generation is increased by 

the RPS requirement, transmission would not come into play for biomass that is co-fired 

with existing coal plants (Sissine 2007). 

 However, transmission would likely be a constraint, and building new 

transmission would likely be an additional cost.  To some degree, the short-term nature of 

the repeated Federal production tax credit (PTC) reauthorizations has contributed to the 

underinvestment in transmission (Wiser 2007b), as transmission often takes five to eight 

years to plan under normal circumstances.  In Texas, transmission constraints have been 

an obstacle in implementing their RPS, due to the rapid increase in wind capacity, 

especially in rural areas (Swisher and Porter 2006).   

Experience with the PTC and Texas’ experience with their RPS demonstrates that, 

to some degree, transmission constraints are a chicken-and-egg problem.  If the 

policymakers oppose a proposal to encourage new generation capacity on the grounds 

that transmission infrastructure is inadequate, there will be no RPS or generation-
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encouraging policy.  If there is no RPS policy or other policy to make generation 

economic such as a PTC, no transmission will be built. 
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Literature Review 

Analyses of the impacts or possible impacts of RPS schemes on energy prices 

have ranged in the target percentage of the policy examined (e.g., analyzing the impact of 

a 25 percent RPS versus a 15 or 10 percent RPS), and the analyses have differed in 

methodology (descriptive, econometric), but those available have been mostly predictive 

rather than based on historical price data, largely because RPS is such a recently adopted 

policy in states that have enacted an RPS. 

An April 2009 EIA analysis of the impacts of a 25 percent RPS (EIA 2009) uses 

the Annual Energy Outlook 2009 as the reference case and predicts effects of the RPS 

contained in a March 2009 draft of the House of Representatives’ climate change bill (the 

American Clean Energy and Security Act of 2009, or “ACES”).  (Although not explicitly 

stated in the EIA report, EIA generally uses the National Energy Modeling System to 

evaluate the impacts of the policy case, as well as to build the AEO.) 

As specified in the legislation used as the basis for analysis, state energy 

efficiency programs were assumed to be allowed to satisfy up to 20 percent of the RPS 

requirement.  EIA also ran their analysis modeling the RPS without the use of energy 

efficiency credits to satisfy RPS requirements (as not all states would have efficiency 

programs qualifying under ACES).  EIA made a number of conclusions on the macro 

level about the effect of various features of the RPS on the ultimate effective target 

achieved (e.g., exemptions for small retailers, hydro and municipal solid waste being 

removed from the sales baseline, energy efficiency credits, all bringing a 25 percent 

target down to 17 percent actual total electricity sales being from renewable).   
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In terms of electricity prices, EIA concluded that the RPS would begin affecting 

national average electricity prices in 2020 (five years before the 25 percent target would 

be reached).  They estimate that prices would rise 2.7 percent if the use of efficiency 

credits is assumed, 2.9 percent without efficiency credits.  By 2030, EIA projects that 

prices under such an RPS would be less than 1 percent higher than in the reference case.  

Prices are projected to change differently depending on region, with renewable-rich 

regions (such as the Great Plains States and the Northwest) possibly seeing declines in 

price, and other regions seeing increases up to 6 percent. 

While EIA’s 2009 analysis of a 25 percent RPS was not sensitive to interactions 

with other policy proposals (such as a cap-and-trade regime or a strengthened Renewable 

Fuels Standard), EIA did perform an analysis of a 25 percent RPS interacting with a 25 

percent RFS (EIA 2007a).  In this analysis, EIA found that average retail electricity 

prices would be 6.2 percent higher than in the reference case in 2030.  However, they 

also find that total annual consumer expenditures on electricity essentially match the 

reference case through 2022, because lower fossil fuel use causes a reduction in fuel 

prices.  The capital investment costs after 2023 outweigh the fuel price savings, however. 

Also in 2007, EIA analyzed a 15 percent RPS based on the design contained in a 

House-passed energy bill, H.R. 3221 (EIA 2007b).  Depending on assumptions (one of 

which is again whether or not states participate in counting efficiency measures toward 

part of the RPS obligation), EIA concluded that retail electricity prices could decrease by 

up to 0.3 percent or go up by up to 0.4 percent, compared to the reference case.   
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A further EIA analysis in 2007 of a slightly different 15 percent RPS proposal 

(EIA 2007c) concluded that retail prices would rise by an average of 0.9 percent over the 

2005 to 2030 period, compared to the reference case.   

Berkeley Lab published a report on state RPS policy in 2007 (Chen 2007), 

synthesizing and analyzing 28 other state or utility-level RPS cost impact analyses, 

covering 18 different states.  Among their key findings are that “projected rate impacts 

are generally modest” (Chen 2007, i), with 70 percent of the studies projecting rate 

increases of 1 percent or less in the peak renewable percentage year.  Six of the studies 

LBNL analyzed predicted electricity consumers would experience cost savings rather 

than increases, due to the state RPS.  Nine of the studies predicted rate increases above 1 

percent and two projected increases above 5 percent.   

Another LBNL report, also from 2007 (Wiser 2007a), discusses descriptively the 

cost impacts of state RPS schemes in place as of the time of writing.  The paper mostly 

defers the question to future analyses, due to the need for additional years worth of data.  

However, they do conclude that there is “little evidence of a sizable impact on average 

retail electricity rates in most instances” (Wiser 2007a). 

I will attempt to make my analysis differ from existing analyses most importantly 

by using data reflecting electricity prices over time in states with RPS schemes in place, 

generating a model into which one can plug different independent variables (reflecting 

characteristics of an RPS such as different percentage targets, or different characteristics 

of a state’s electricity market, such as percentage of power generated from coal) in order 

to yield a predicted effect on electricity prices in that market.   



20 
 

 

Hypothesis 

A higher percentage requirement in a renewable portfolio standard policy results 

in higher electricity prices. 

 

Conceptual Framework 

 Renewables tend to differ from conventional technologies in terms of two major 

determinants of electricity prices.  First, fuel costs and, second, capital costs, two major 

components of which are plant construction and transmission/distribution line 

construction. 

 RPS policies may result in lower fuel costs and therefore lower marginal costs for 

electricity production in the long run, in that fuels such as coal and natural gas used in 

conventional power plants must be found, extracted, processed, transported, etc., while 

some renewables such as wind, solar, hydro and geothermal have very low or zero fuel 

costs.  However, some renewable fuels such as biomass can still involve nontrivial 

production costs (such as growing, gathering, processing, transporting), and renewable 

technologies that use fuels that would otherwise be discarded as waste – such as landfill 

gas, combined heat and power (CHP), and municipal solid waste – still involve 

processing and transportation costs.   

 On the other hand, even if marginal cost for renewables are lower than 

conventional technologies once renewables are installed, to the extent that RPS policies 
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require the building of new plants, construction costs will increase total costs, and 

therefore electricity prices, in the short term.   

 In addition to new plant construction costs, renewable fuels such as sun, wind, 

water currents and geothermal energy are often located far from the locations where the 

energy is to be consumed.  The costs of the transmission lines from a wind farm in the 

countryside to the city are substantial, further increasing total costs of renewables. 

 My hypothesis is that a higher percentage requirement in a renewable portfolio 

standard policy results in higher electricity prices.  The percentage of requirement in a 

RPS policy influences how much new plant and how many miles of new transmission 

lines must be installed.  While the decreased fuel costs reduce the total costs of 

generating electricity to some degree, these savings are unlikely to outweigh the 

substantial capital costs, especially in the short term.  I hypothesize that states are 

beginning to see higher electricity rates than they would otherwise experience, as a result 

of their RPS policies starting to become effective.  
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Data Sources 

 This paper’s principal data set is the State Energy Data System (SEDS), which is 

produced by the United States Department of Energy’s Energy Information 

Administration (EIA).  SEDS provides annual estimates of state-level consumption, 

prices, and expenditures, currently containing full data on years 1978 to 2007.  Data are 

presented in physical units, BTUs and dollars.   

 Data from SEDS used in my analysis are from the Annual Electric Power Industry 

Report databases as shown in the historical spreadsheets of the Electric Power Annual 

(January 26, 2009).  Data published in the Electric Power Annual, are compiled from six 

forms filed annually by electric utilities and deregulated electric power producers with 

the EIA and five forms filed with other government organizations.  This paper uses data 

from 1999 through 2007.   

 Price data from SEDS used in this paper is in nominal dollars per million Btu.  

SEDS’ Btu prices data are calculated by dividing the physical unit prices by a conversion 

factor of 3,412 Btu per kilowatthour.  Production and consumption data from SEDS used 

herein is measured in billions of BTUs.   

 In addition to SEDS data, I compiled data on the percent renewable electricity 

required by each state’s RPS, each year, for each state that has a RPS policy in place.  

Because there is no one comprehensive source listing all states’ percents required, all in 

one document or dataset, I built this dataset on state RPS requirements using descriptions 

of state RPS laws available from the Union of Concerned Scientists and the Database of 
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State Incentives for Renewables & Efficiency (DSIRE), supplemented by information 

gathered from the relevant states’ statutes and from news reports. 

Because of the diversity of policy designs between the states, I treated states’ 

percents required in the following ways in order to structure the data to be compatible for 

the purposes of comparisons between states.   

Where states adopted a RPS requirement, and then amended their schedule 

midstream either by statute or regulatory action, I used the legally effective percentage 

requirement for each year.  So, for example, if a statute enacted in 2004 required 5 

percent renewables in 2007, 7 percent in 2009, and 10 percent in 2010, but a 2008 

enactment amended the law to require 8 percent in 2009 and 12 percent in 2010, I 

recorded values of 5 percent for 2007, 8 percent in 2009, and 12 percent in 2010. 

Several states, including Maryland, Massachusetts, New Hampshire, New Jersey, 

Pennsylvania and others have multiple tiers, each representing a list of different 

technologies.  Each tier has its own percentage requirement.  In these cases, I recorded 

the total of all tiers for any given year. 

Other individual states have peculiarities in how their RPS policies are structured 

that made it difficult to record data at all.  For example, for California, the required 

percentage varies for each utility each year, but firm statewide goals are set for certain 

discrete years.  This limits the compatibility of the California data with the data of other 

states.  Similar to California, each utility in Michigan and Wisconsin has an individually-

designed requirement.  Minnesota’s RPS treats their largest utility, Xcel Energy, 

differently from all other utilities.  My data on Minnesota reflects the broader 
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requirements that apply to all utilities, not the Xcel-specific requirements.  Iowa does not 

have percentage goals at all, instead requiring a certain amount of generating capacity 

(105 MW) be from renewables.  Texas’ requirement is similar.   

Generally, the principle I followed in recording the data was to count the 

broadest-based requirement measurable as a percentage of electricity sold. 
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Analysis Plan 

 The population to be analyzed is all states.  This group includes both states with 

RPS policies and those without.   

 I will use a time- and entity-fixed effects regression model.  This will allow me to 

control for omitted variable bias due to determinants of electricity prices that vary across 

states but do not vary (much or at all) across time (e.g., labor costs, tax rates) and for 

determinants of electricity prices that vary across time but not much across states (e.g., 

natural gas prices, coal prices).   

 I further control for several factors that tend to vary more across both year and 

state by including as regressors measures of the coal-, hydroelectricity-, natural gas- and 

nuclear-intensity of individual states by year.  These variables are generated by taking 

variables measuring coal consumed by the electric power sector, hydroelectricity total 

production, natural gas consumed by the electric power sector, and electricity produced 

from nuclear power by the electric power sector for each state for each year, and dividing 

each by total electricity consumption for each state for each year.   

 My main variable of interest is the RPS percentage regressor.  The coefficient on 

that variable generated by my regression will indicate how much electricity prices can be 

expected to change in nominal dollars per million Btu, for each additional percentage of 

renewable energy required by a RPS policy. 

 My regression model is: 

dataESTCDit = B0 + B1RPSPCTit + B2COALPCTit + B3HYDROPCTit + B3NATGASPCTit 
+ B4NUKEPCTit + C2[STATE2]i + … + C51[STATE51]i + D2[year1999]1999 + … + 
D9[year2007]2007 + uit  
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where: 

i = state i of 51 
t = year t of 9 
dataESTCD = electricity average price, all sectors, in nominal dollars per million Btu 
RPSPCT = percentage from renewables required by a state’s RPS policy 
COALPCT = coal-intensity 
HYDROPCT = hydroelectricity-intensity 
NATGASPCT = natural gas-intensity 
NUKEPCT = nuclear energy-intensity 
 

Electricity Average Price: This is the dependent variable.   

Percent from Renewables Required by RPS Policy:  This is the independent variable 

of primary interest.   

Coal-Intensity:  States consume a certain amount of coal in their electric power sectors 

each year.  This variable takes that measure and divides it by the total electricity 

consumption (i.e., sold) in the state.  Note that because electricity is generated in a given 

state but may be consumed in another state when the power is sold, this variable does not 

measure what percentage of a state’s electricity consumed comes from coal-fueled power 

plants.  However, this variable does give the ratio of [coal power generated]: [electricity 

consumed], which is a measure of coal power intensity in a given state in a given year.  

The measure is treated consistently across states, and is in the model chiefly as a control, 

so it should not impact my results that it does not actually measure how much coal-based 

electricity is consumed in the state in a given year.  The regressors listed below for other 

energy technologies are calculated similarly. 

Hydroelectricity-Intensity:  This is total hydroelectricity production divided by total 

electricity consumption. 
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Natural Gas-Intensity:  This is total natural gas consumption in the electric power 

sector divided by total electricity consumption. 

Nuclear Energy-Intensity:  This is total nuclear power production divided by total 

electricity consumption. 

Year:  Although I have RPS data available for years 1999 (when the first state’s 

percentage-based RPS became effective) through 2010, the data available for my 

dependent variable only extended to 2007.  Consequently, I am only using years 1999 

through 2007 in my analysis. 

State:  I have data for all 50 states plus the District of Columbia. 
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Results 

 The model reveals that there is a statistically significant relationship between RPS 

percentage and electricity prices.  The results also indicate that there are substantial 

determinants of electricity prices not captured in the model.   

 
Table 1 

Variables Parameter 
Estimates 

Intercept 25.50377*** 
(2.334073) 

RPS 
Percentage 

0.498484*** 
(0.179481) 

Coal Intensity -1.239561* 
(0.6265411) 

Hydro 
Intensity 

-1.976068 
(0.9438584)** 

Natural Gas 
Intensity 

0.6526883 
(2.235053) 

Nuclear 
Intensity 

-0.8714395 
(1.702772) 

Adjusted R2 0.2797 
Total 
Observations 

459 

F-Stat Value 5.23 
*p < 0.10  **p < 0.05  ***p < 0.01 

 

The coefficient on RPS percentage is highly significant.  All other things being 

equal, an increase of one percent in a state’s legal requirement for renewable power as a 

percentage of total electricity sold will result in an approximately $0.50 increase in 

average electricity prices in nominal dollars per million Btu. 

While this result supports my hypothesis, it is also interesting to note the 

magnitude of the result.  EIA’s conversion factor for physical unit prices to Btu is 3,412 
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Btu per kilowatthour.  Dividing the million Btu by 3,412 to convert the results to nominal 

dollars per kilowatthour gives us an approximately $.50 increase in prices per 293 kWh 

of electricity.   

Let us estimate that a three-person household in a three-bedroom house uses 

1,000 kWh of electricity in a month.  At that rate their monthly electricity bill would go 

up approximately $1.71 for the month, per marginal percent of renewables required by a 

RPS in their jurisdiction.  At that rate, for a household whose jurisdiction had no RPS, 

adopting a 25 percent RPS would cost that household just over $500 per year in 

electricity bill increases compared to the reference case. 

Note also that the R2 value in the results indicates that only approximately 28 

percent of the variation in electricity prices is explained by the model.  Certainly there are 

numerous determinants of electricity prices that are not in this model, but at least part of 

the lack of explanatory power is due to the nuances of RPS policies not captured in the 

model. 

For example, states have widely varying lists of what counts as “renewable” for 

the purposes of their respective RPS policies.  The model treats an additional percent of 

RPS requirement in states that allow legacy hydropower (meaning the plant is already 

paid for, and the fuel costs are zero) the same as an additional percent of RPS 

requirement in a state that does not count existing hydropower as “renewable.”  Some 

states count burning of tires or municipal solid waste as renewable, while some do not.  

States have varying definitions of biomass.  All of these differences would affect the 

explanatory power of the model. 
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The model would also be strengthened by having a way to quantify and analyze 

differences in states’ RPS’ consequences for non-compliance.  Some states allow utilities 

to buy-out of the RPS by paying an “alternative compliance payment,” and most states 

have some sort of penalty for outright non-compliance.  The prices of these alternative 

compliance payments and the size of the penalties would impact the results. 

Perhaps the most significant improvement to the model would be additional years 

of data.  Because many states only started requiring a specific percentage goal in their 

RPS in the last several years, running the same sort of analysis after another five or ten 

years of data would be useful. 
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Policy Implications 

The model supports the assertion that the impact of RPS in the states has been 

somewhat higher electricity prices.  This is likely because, as states require that utilities 

produce more electricity from renewable sources, they must build new wind turbines, 

solar farms, geothermal facilities, transmission lines, and so on.  These costs are reflected 

in electricity rates by increasing rate base in states with traditional cost plus rate-of-return 

regulation, and by increases in market prices in states with restructured markets. 

There are several possible mitigating factors that must also be taken into 

consideration when thinking about the possibility that RPS policies lead to higher 

electricity prices.  First, as discussed above, the use of revenues from any RPS program 

must be factored in.  If, as with some Federal RPS proposals, revenues are reinvested in 

renewables development, and targeted to states and regions with fewer renewable 

resources, the net costs of a RPS go down.   

 Second, one must consider the possibility – or some might say the great likelihood 

– that a policy that promotes the use of renewable energy might help mitigate a negative 

externality.  Problems such as climate change, air pollution, and environmental damage 

due to mineral extraction and waste disposal all have costs borne by the public but likely 

not fully internalized in the price of electricity.  By increasing the use of cleaner sources 

of electricity and thereby decreasing our reliance on combustion of fossil fuels, we may 

end up with lower health care costs or lower costs associated with the numerous projected 

impacts of climate change, among other possible benefits. 
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 A further consideration when thinking about the results of this analysis is that the 

short term (represented in this paper) and the long term may look substantially different.  

The startup costs associated with building new renewable facilities are somewhat 

balanced out in the future by lower marginal costs (in the form of lower fuel costs). 

Also consider that other studies discussed above have concluded that the second 

order effects of RPS policies would include lower demand for, and therefore lower prices 

for, fuels such as coal and natural gas.  As prices for these fuels decrease relative to the 

reference case, electricity prices could actually decrease, not increase, following adoption 

of an RPS. 

As they consider enacting future state or Federal RPS laws, policymakers should 

certainly consider the potential for higher electricity prices as a result.  Nevertheless, 

there is reason to believe that through the selection of the right combination of eligible 

sources, the right timetables, and the appropriate reinvestment of program revenues, RPS 

policies can continue to be an important part of addressing our increasing demand for 

energy while also mitigating environmental problems and increasing our energy security. 
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Conclusion 

As state and Federal legislators consider their options for energy policy that will 

meet our future needs, RPS policies can be an important tool.  In this paper I have 

analyzed the impact of state RPS policies on electricity prices and shown that there is 

evidence that the result has been increased prices.   

Nevertheless, many economic and fiscal factors such as how revenues are spent 

and the possibility of addressing externalities are not taken into account by my model.   

My model would also benefit from additional years of price data, additional years 

of RPS experience in the states, and the added sophistication of variables for features of 

RPS policies other than percent renewables required in a given year.   
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