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Executive Summary
Solar, wind, geothermal, and biomass energy
are used in about 2 percent of total U.S. electricity generation and are expected to produce only
2.8 percent by 2020. The use of renewable energy
and forecasts of its growth are low because the
cost of renewable energy–fired electricity is
greater than that of its main competitor, combined-cycle natural gas. Few analysts believe that
this will change any time soon.
Renewable energy sources are also capital
intensive compared with combined-cycle natural
gas. In deregulated electricity markets, investors
lack any guarantee that capital costs will be recovered from customers. Accordingly, investors favor
technologies that have higher marginal but lower
capital costs, such as combined-cycle natural gas.
Advocates of renewable energy argue that the
demand for renewables would rise if conventionally generated electricity were priced to reflect its pol-

lution costs. But a reasonable interpretation of the
evidence suggests that the additional cost of further pollution reduction would exceed the additional health benefits. Even if current regulatory
costs are insufficiently reflective of true environmental costs, “getting prices right” will not significantly affect consumer choices of fuel. For example,
reducing emissions of nitrogen oxides and sulfur
dioxide by 75 percent below 1997 levels would
increase electricity prices by only about 1 percent,
too little to trigger a shift from coal or natural gas
to renewable energy.
Cracking down on greenhouse gas emissions
to comply with the Kyoto Protocol would provide economic help for renewable energy technologies, but such initiatives would result in
only a 7 percent market share for renewable energy and a 43 percent increase in electricity prices
in return for benefits that are still very uncertain.
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Although renewable energy is
often thought of
as an “infant
industry,” the
truth is that the
largest corporate
conglomerates in
America have
long devoted
themselves to
making renewable energy markets a reality.

• Rationales for subsidies for renewable

Introduction

energy and other preferences are without sound economic foundation.
• The threat of global warming is speculative, and such warming is not necessarily deleterious from an economic
perspective. Even if restrictions on
greenhouse gas emissions were necessary, replacing conventional energy
sources with renewable energy would
be more costly and less efficient than
other emission abatement strategies.

Ever since the energy crises of the 1970s,
the U.S. government has promoted the use of
“renewable energies”—primarily wind, solar,
biomass (burning wood and plant material for
power), and geothermal (tapping the hot
steam or rock beneath the earth)—as desirable
substitutes for conventional fossil fuels.
Renewable energy (which, for the purposes of
this paper, does not include nuclear power or
hydropower)1 is widely thought to be not only
more environmentally benign than coal or oil
but also nearly as attractive economically.
The state and federal campaign to promote
the use of renewable energy, however, has not
yet significantly affected electricity generation
patterns. Since the establishment of the U.S.
Department of Energy in 1978, the federal
government has spent more than $11 billion
to subsidize—via investment tax credits, production credits, accelerated depreciation of
capital costs, publicly funded research and
development (R&D), and mandatory purchases at avoided cost—wind, solar, biomass, and
geothermal power.2 Yet those fuels account for
only a tiny share of the electricity produced.
Advocates of renewable energy continue to
insist that it is poised to gain significant market share over the next several years. Although
renewable energy is still more expensive than
conventional energy, production costs have
come down significantly over the past 22
years, and the gap between the cost of conventional and renewable energy has narrowed
substantially.3 And if nations reduce greenhouse gas emissions, environmentalists argue,
renewables will become the lowest-cost
sources of electricity fuel on the market.
This study examines the economics of
renewable energy in the electricity market
and the case for government intervention to
promote its use. We reach three conclusions:

The Economics of
Renewable Energy
Although renewable energy is often
thought of as an “infant industry” facing an
uphill and unfair struggle against “Big Oil”
and the coal industry, the truth is that the
largest corporate conglomerates in America
have long devoted themselves to making
renewable energy markets a reality. Starting in
the mid-1970s, Exxon, Shell, Mobil, ARCO,
Amoco, General Electric, General Motors,
Texas Instruments, and Grumman all initiated aggressive renewable energy R&D projects. 4
The widespread belief that oil companies
have incentives to stymie advances in renewable
energy is belied not only by such facts; it’s also
belied by the economics of the electricity industry. According to the Energy Information
Administration, a semi-independent agency of
the U.S. Department of Energy, oil, which is primarily a transportation fuel, does not compete
with renewable energy, which is primarily an
electricity fuel.5
The most aggressive renewable energy development initiatives today continue to be undertaken by large multinational corporations. In
the United States, Zond Energy Systems,
owned by Enron Corporation (once the world’s
largest integrated national gas company with
1997 revenues of $20 billion), is the largest
domestic wind turbine manufacturer and the
only manufacturer of large-capacity turbines
(those typically installed by electric generating
companies).6 Likewise, 65 percent of the global

• Renewable energy is not likely to gain significant market share in the foreseeable
future without a significant increase in
government subsidies or mandates.
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market for photovoltaic cells (the key component of most solar power facilities) in 1999 was
dominated by five large multinational corporations: British Petroleum, Kyocera, Sharp,
Siemens, and Sanyo (in descending order of
market share).7
To advocates of renewable energy, heavy corporate investment in renewable energy technologies is evidence of the potential competitiveness
of alternative fuels in the near future. But some
perspective is necessary. Total private-sector
investment in solar, wind, and biomass energy in
1995 was less than 1 percent of total world energy investments.8 Royal Dutch Shell’s highly publicized planned expenditure of from $500 million
to $1 billion on renewable energy development,
for instance, is at most 10 percent of the corporation’s $10 billion capital spending budget.9
As Table 1 indicates, solar, wind, geothermal, and biomass energy account for only
about 2 percent of total U.S. electricity generation, according to the most recent data.

study undertaken jointly by the U.S. Department
of Energy and the Electric Power Research
Institute10 argued that no renewable energy
source was competitive with combined-cycle natural gas turbine technology, the primary source of
new electric power capacity, which produces electricity at about 3 cents per kilowatt-hour (kWh).11
Renewable energy costs, however, include
numerous government subsidies and preferences that mask the true cost of generating electricity from those sources. The impact of preferences varies by fuel source and facility, but
they reduce the true cost of renewable energy
production by at least 2 cents per kWh.12 The
most important of those subsidies include

• a 1.7 cent per kWh federal tax credit for

•
•

Cost Data
Accurate estimates of the cost of renewable
energies are surprisingly hard to obtain. A 1997

•

output produced during the first 10
years of operation for new wind power
plants built before 2001;13
a 10 percent investment federal tax
credit for solar and geothermal technologies that generate electricity;14
five-year accelerated depreciation for
some renewable energies; 15
state-imposed “public benefit charges,”

Table 1
Net Generation of Electricity from Various Fuels, 2000
Kilowatt-hours
(millions)

Percentage of Total
Electricity Generation

3,799,944

97.79

Biomass

39,498

1.04

Waste combustion

24,590

0.65

Geothermal

14,197

0.37

Wind

4,953

0.13

Solar

844

0.02

Total renewables

84,082

2.21

Fuel
Nonrenewables and
hydro
Renewables

Source: Energy Information Administration, Monthly Energy Review Interactive Data Query System,
http://tonto.eia.doe.gov/mer.
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Solar, wind, geothermal, and biomass energy
account for only
about 2 percent
of total U.S. electricity generation.

Without policy
privileges, the
renewable energy
industry (at least
the portion that
generates electricity for the power
grid) would cease
to exist.

which impose taxes on nonrenewable
energy sources to subsidize renewable
energy projects; 16 and
• state sales tax credits, investment tax
credits, and subsidized low-interest
loans to investors. 17

The cost estimates shown in Table 2 are too
low for several reasons. First, they do not
include the costs of transmission because those
costs are site specific and hard to estimate.20
The cost of transmitting electricity produced by
renewable energy, however, is often higher than
that of transmitting electricity generated from
fossil fuel because the best renewable energy
sites are far from urban areas. Transmission
costs will thus increase the figures in Table 2.
Second, production costs of renewable
energy vary tremendously by location. Ideal
sites will produce lower-cost power, but the
number of ideal sites in the United States
(and, indeed, in the world) is limited,21 a consideration so fundamental to the economics
of wind power, for example, that the EIA states
bluntly that “because of limits to windy land
area, wind is considered a finite resource.”22
Moreover, ideal sites will be developed before
higher-cost sites, so the expected trajectory
should be rising, not decreasing, costs, all
other things being equal.23
Finally, production costs and generation
capacity of wind and solar power facilities are
heavily dependent on weather conditions,

Without policy privileges, the renewable energy industry (at least the portion that generates
electricity for the power grid) would cease to
exist. For instance, Christine Real de Azua, an
analyst at the Wind Energy Association, concedes that “the fact remains that wind energy,
while close to being competitive with conventional generating technologies . . . was still not
competitive enough [as of 1998] to win all-source
bids from utilities in the absence of policies that
either created a steady assured market for renewable energy, or ensured that its environmental
attributes were adequately captured and valued
in the marketplace.”18 Stanford University engineers Mark Jacobson and Gilbert Masters concede that wind is competitive only if government
intervenes to internalize environmental externalities of conventional electricity production (an
issue addressed later in this paper).19
Table 2
Levelized Cost of Renewable Energy
Fuel

Cents per kWh

Geothermal/hydrothermal

3.3–3.9

Wind/advanced horizontal axis turbines

5.0–6.4

Biomass

7.3–8.7

Geothermal/hot dry rock

10.9

Solar thermal/parabolic trough

17.3

Photovoltaic/residential

37.0

Photovoltaic/concentrators

49.1

Phtovoltaic/utility scale

51.7

Solar thermal/dish engine

134.3

Source: U.S. Department of Energy, Office of Utility Technologies, Energy Efficiency and Renewable Energy,
and the Electric Power Research Institute, “Renewable Energy Technology Characterizations,” TR-109496,
December 1997, p. 7-3.
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which makes those energy sources unsuitable
for continuous, or baseload, generation. For
example, Traverse City Light & Power installed
one of the largest wind generators in the country in 1996. But wind speeds have been 15–20
percent below projected averages, and the
plant has produced only 67 percent of the electricity anticipated. The turbine was particularly unproductive during the summer months
when peak demand was highest.24

rate of nearly 70 percent from 1997 through
2000, for example—as the basis for predictions about future growth potential. 31 But
such arguments can be charitably described
as boosterism.32
The EIA generates predictions using the
National Energy Modeling Systems, a sophisticated computer model of the industry that
is used to forecast changes in energy markets.33 NEMS forecasts are far less optimistic
about the near or midterm prospects for
“Green Power” Offerings in a Deregulated
renewable energy than are the forecasts of
Market
advocates of renewable energy.34
While renewable energy is more expensive
Absent significant changes in federal polithan conventionally generated energy, public cy, the EIA projects that installed renewable
opinion polls continue to suggest that con- energy capacity (including both direct genersumers are willing to pay higher energy costs ation and industrial cogeneration) will
if doing so will improve environmental qual- increase by 7.5 gigawatts by 2020, giving
ity.25 Accordingly, a number of independent renewable energy 2.8 percent of net generapower marketers in seven states have pack- tion in the electricity marketplace and 3.1
aged “green power” electricity plans (made percent of retail electricity sales.35 Combinedup almost entirely of wind-fired electricity) cycle turbine plants, fired primarily by naturand marketed those plans to ratepayers in al gas, are expected to account for 92 percent
states that give consumers the right to of new capacity over that same period36
choose their power suppliers.26
because their costs are expected to be lower
Eighty utilities in 28 states also offer special than those of other sources of electricity.37
packages of renewable energy to ratepayers at a Even coal-fired electricity is expected to add
premium.27 “Green power” costs from 0.4 cents three times more capacity to the system than
to 20 cents per kWh more than conventional renewable-fired electricity generation.38 To
power in these plans, with a median premium of put the projected expansion of renewable
2.5 cents per kWh.28 Because of higher costs, no energy into perspective, the additional
more than 1.5 percent of the retail customers in expected power equals the electricity output
any state have signed up for such independently from 3–4 moderately sized coal or nuclear
marketed programs, and participation in utility- power plants over the next 20 years.39
sponsored programs is generally around 1 perOf the 5,356 megawatts (MW) of renewcent or less.29 Clearly, there is a difference between able energy generating capacity currently
what people tell pollsters about their “willingness planned through 2020, only 291 MW are
to pay” for environmental quality and their actu- being built voluntarily; the rest of the investal willingness to pay in the marketplace.
ment is a consequence of state mandates and
While consumer preferences may change, orders.40 Thus, government orders, not ecoeven advocates of renewable energy concede nomic competitiveness, account for even the
that, until renewable-fired electricity costs modest amount of new renewable generating
become comparable to those of conventional capacity expected over the next two decades.
energy, green marketing programs are
Projections of future global market share
unlikely to attract many customers.30
for renewable energy alternatives under a
“business as usual” scenario are no more optiForecasts for Growth
mistic. The World Bank reports that only 1,000
Advocates of renewable energy often use MW of new renewable-fired electricity are
recent trends in the wind industry—a growth being added annually around the world (out-
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Of the 5,356
megawatts (MW)
of renewable
energy generating
capacity currently
planned through
2020, only 291
MW are being
built voluntarily;
the rest of the
investment is a
consequence of
state mandates
and orders.

The main disadvantage of renewable energy is its
capital costs. As
states deregulate
their electricity
markets, investors
lose the guarantee
that the
capital costs of
generators will be
recovered from
customers.

cost for advanced combined-cycle natural gas
power plants or advanced coal plants and only
slightly less than that of nuclear power.45
The main disadvantage of renewable energy is its capital costs. As states deregulate their
electricity markets, investors lose the guarantee that the capital costs of generators will be
recovered from customers. Thus, investors
find it riskier to invest in capital-intensive
technologies than in technologies that have
higher marginal but lower capital costs.
Table 3 illustrates the capital costs (incorporating the 10 percent federal investment
tax credit for geothermal and solar) for various fuels using state-of-the-art technology.46
Renewable technologies not only have
high capital costs per kW of capacity but
also require costly upgrades of the existing
transmission network because attractive sites
are distant from most consumers.47 In addition, given the amount of land necessary to
collect wind and solar power in an economically viable manner, renewable energy would

put equivalent to that of one moderately sized
coal or nuclear power plant a year),41 compared
to the annual global addition of 75,000 MW of
fossil-fired generation.42 Even the optimistic
corporate renewable energy analysts, such as
those at Royal Dutch Shell, concede that by
2010 renewable energy will probably increase
its global energy market share to only 2 percent
from its current 1 percent.43
The Capital Costs of Renewables
The forecasts for growth in the use of
renewables are low because the costs of renewable energy are high. The levelized cost of
renewable energy–fired electricity is greater
today than that of its main competitor, combined-cycle natural gas. Few analysts believe
that this will change soon44 (we’ll discuss
trends in fossil fuel prices more extensively
below). For example, the most competitive
renewable energy resource, wind, is projected
to have a levelized cost of 6 cents per kWh in
2005, 50 percent above the projected levelized

Table 3
Capital Costs forVarious Electricity-Generating Technologies
Technology

Capital Costs per Installed kW

Gas/oil combined cycle

$445

Advanced gas/oil combined cycle

$576

Wind

$983

Coal

$1,092

Coal gasification cycle

$1,306

Waste and landfill gas combustion

$1,395

Geothermal

$1,708

Biomass

$1,732

Fuel cells

$2,041

Advanced nuclear

$2,188

Solar thermal

$2,946

Solar photovoltaic

$4,252

Source: Energy Information Administration, “Assumptions to the Annual Energy Outlook 2001” DOE/EIA0554
(2001), December 2000, Table 43, p. 69.
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have to increasingly compete with other land
uses—such as agriculture and recreation—
resulting in increased fixed costs for land.48
According to EIA, capital costs for renewable sources increase linearly—and sometimes more than linearly—with increased
capacity. Geothermal drilling costs increase
33 percent for each successive 20 percent production increase, and exploration costs
increase 100 percent for each successive quintile of production increase.49 For biomass,
capital costs increase by 15, 50, 75, and 100
percent for successive 20 percent increments
of supply. For wind power, capital costs
increase 20, 50, 100, and 200 percent.
The forecasts for growth in the use of renewables are also low because renewable sources have
a cost structure (high capital and low marginal
costs) that is suited to baseload production but a
generation pattern that is intermittent. Wind
and solar power generate electricity only when
the wind is blowing or the sun is out.50 To circumvent the intermittent nature of wind and
solar power, natural gas–fired generators provide
backup capacity, but this adds cost and links
renewable energy production to natural gas markets. How “renewable” is renewable energy that
relies on natural gas?

able sources, would probably gain the most
market share.55 If temporary, then renewable
energy’s future is no brighter today than it
was yesterday.
The evidence suggests that the natural gas
price increase of 2000 was temporary. Natural
gas prices in late September 2001 were $2 per
million Btu and inventories were 9 percent
above the six-year moving average for the
date.56 Futures contracts for natural gas on the
New York Mercantile Exchange suggest moderate increases in price through 2004.57
Industry forecasters are also optimistic.
The Department of Energy believes that natural gas prices will continue to fall at least
through 2004.58 The National Petroleum
Council concurs, forecasting that the average
wellhead price through 2010 will be approximately $2.74 per million Btu.59 As a result,
EIA expects that electricity prices will decline
from 6.7 cents per kWh in 1999 to 6 cents per
kWh in 2020.60

Fossil Fuel Electricity
Costs with Proper
Pollution Accounting
Generation of electricity from renewables
is limited by costs. Advocates of renewable
energy know this so they argue that the
demand for renewables would rise if conventionally generated electricity were priced to
reflect its pollution costs.
The argument that fossil fuel extraction
and combustion foul the environment in ways
that are incompatible with property rights
and markets has some merit.61 Air and water
resources have been treated as a public commons rather than as private property.
Advocates of renewable energy argue that consumers of fossil fuels have not had to indemnify anyone for the environmental consequences of their consumption and thus prices
for fossil fuels are too low. Consequently, society consumes “too much” fossil fuel.
Although a world of relatively “unpriced”
pollution existed prior to 1970 and the enactment of the Clean Air Act amendments, 62

Natural Gas Prices and Renewables
The trouble for renewable energy is competition from combined-cycle natural gas
turbines that have low capital costs (Table 3)
and declining marginal costs. From 1985
through 1999, natural gas prices declined 25
percent after adjusting for inflation.51
In November–December 2000 average natural gas prices increased dramatically from $2
to $10 per million British thermal units. In
California they averaged $25 per million Btu52
(and reached $60 per million Btu on December
9).53 Mark Mazur, acting administrator of the
EIA, testified to the Senate Energy and Natural
Resources Committee that “gas prices previously had not remained this high for a sustained period of time.”54
Is the natural gas price spike of 2000 temporary or long-term? If long-term, then market substitutes are viable, but coal, not renew-
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According to EIA,
capital costs for
renewable sources
increase linearly
with increased
capacity.

Current regulatory costs are not so
far off the mark
that “getting
prices right”
would significantly affect consumer decisions
about fuels.

environmental regulation since the 1970s has
imposed large costs on firms, particularly new
coal-burning utilities, and those costs have
been passed on to consumers. So, in a sense,
consumers of electricity have had to pay a premium for the environmental consequences of
the fossil fuels they consume. For example, the
costs of compliance with the Clean Air Act
through the 1970s and 1980s (the “environmental tax” on fossil fuels) were about $25 billion to $35 billion annually.63 The relevant
question, then, is whether the regulatory cost
paid by consumers already covers the environmental “cost” of fossil fuel consumption.
The answer, unfortunately, is not at all clear.
The estimates of the economic damage caused
by fossil fuel consumption are all over the map. If
we accept EPA’s estimates as a reasonable point
of analytic departure, however, we find that biomass and coal are somewhat undertaxed relative
to their external costs, natural gas is substantially overtaxed, and gasoline is taxed correctly.64
But analysis cannot stop there. Economic
efficiency—the explicit goal of advocates of
renewable energy who cite market failure as a
rationale for government intervention—
requires that the additional benefits
obtained from expenditures for pollution
abatement exceed the additional costs.
Subsidies to renewable energy sources are
necessary to correct for the costs of air pollution if and only if incremental net benefits
would arise from reduced pollution relative
to the status quo. And even then an economically justified subsidy would equal only the
difference between the existing prices of fossil
fuels (which include the cost of existing pollution controls as well as some taxes) and a
price that included all pollution damages.65
Most analysts, however, conclude that the
incremental costs of air pollution controls
established over the past decade have far
exceeded the incremental benefits.66
Because pollution policies already control
emissions and a reasonable interpretation of
the evidence suggests that the additional cost
of further exposure reduction exceeds the
additional health benefits, the economically
efficient subsidy for alternative electricity

sources is probably zero.
Even if current regulatory costs are insufficiently reflective of true environmental costs,
they are not so far off the mark that “getting
prices right” would significantly affect consumer decisions about fuels. The U.S. General
Accounting Office reported,
The consideration of externalities in
the planning process for electricity has
generally had no effect on the selection
or acquisition of renewable energy
sources [because] electricity from
renewable energy usually costs so much
more than electricity from fossil fuels
that externality considerations do not
overcome the difference.67
Moreover, as we’ll see below, tightening
environmental regulations on coal- and gasfired power plants would have little effect on
renewable energy’s ability to compete in the
electricity marketplace.

Does Global Warming Alter
the Conclusion?
Does the threat of global warming alter
the conclusion of the last section? This study
will not provide a thorough review of the scientific disputes surrounding global climate
change, 68 but scientists do not agree on
whether anthropogenic greenhouse gases
will have a significant deleterious effect on
either the economy or the environment.69
Even if the scientific alarmists are correct
about the effects of anthropogenic greenhouse gas emissions, it is not clear that the
benefits of restricting fossil fuel consumption outweigh the costs. 70 And unless the
benefits of “doing something” about global
warming outweigh the costs, the efficient
greenhouse gas “tax” on coal- or gas-fired
electricity is zero.
Accordingly, the case for promoting renewable energy to “do something” about global
warming is empirically weak. Moreover, as we
discussed earlier, embracing a policy of “doing
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something” about global warming does not
necessarily translate into a policy of subsidizing renewable energy; there are far less costly
means of reaching that end.

have responded by advancing proposals to
mandate the consumption of renewable
energy. This section surveys the most common proposals advanced to promote additional reliance on renewable energy.78

Do Subsidies for
Traditional Fuels Justify
Subsidies for Renewables?

Renewable Energy Portfolio Standards
Ten states have adopted renewable energy
portfolio standards (RPS), which require that
a certain percentage of the state’s electricity
supply be produced from eligible renewable
energy sources.79
The Clinton administration proposed a federal RPS that would require all U.S. electricity
suppliers to obtain renewable energy credits
equal to 7.5 percent of sales from 2010 through
expiration in 2015. Under the administration’s
plan, credits could be obtained by generating
electricity with specified renewables (one credit
for every kilowatt-hour), purchasing credits
from others, or purchasing credits unsupported by generation from the Department of
Energy at 1.5 cents per credit, effectively setting
a cap on the price of renewable energy.
Because actual renewable sources of electricity have costs that exceed 1.5 cents per
kWh, retail suppliers would for the most part
buy credits from the Department of Energy
rather than actually purchase or produce
renewable energy. The EIA estimated that the
Clinton RPS would increase renewables’ market share only to 3.4 percent in 2020.80
Approximately 82 percent of the 36 billion
kWh increase in renewable energy would
come from mixing biomass (essentially,
wood chips, paper, and various specialty
plants) with coal in existing coal-fired power
plants. 81 Removing the 2015 sunset provision would increase the predicted market
share for renewables to 4.2 percent.82
The impact of the Clinton RPS on electricity prices would be small because the credit system spreads the cost of the 1.5 cent tax across
all electricity sales. Costs would peak in 2010
under each of the various RPS plans (up to a
3.2 percent increase in price under a no cap, no
sunset RPS) but would fall by about half under
each RPS alternative by 2020.83
Since the unveiling of the Clinton proposal,

The EIA reported that energy subsidies in
fiscal year 1999 totaled $4 billion.71 The oil
industry received $312 million,72 the coal
industry received $489 million, and the natural
gas industry received $1.2 billion (almost all of
which was a tax credit for the production of
alternative fuels, primarily gas from tight sands
and coalbed methane).73 Renewable energy was
the recipient of $1.1 billion in subsidies in
1999.74 Subsidies for fossil fuels amount to only
1 percent of total energy purchases75 and are,
according to EIA, “too small to have a significant effect on the overall level of energy prices
and consumption in the United States.”76
R&D dollars have not handicapped renewable energy technologies. Over the past 20
years, those technologies have received (in
inflation-adjusted 1996 dollars) $24.2 billion
in federal R&D subsidies, while nuclear energy
has received $20.1 billion and fossil fuels only
$15.5 billion.77 To the extent that nuclear
power has received heavy favor from government, the primary victims have been oil, gas,
and coal—not renewable energy.
The best way to “level the playing field” is to
eliminate subsidies for traditional sources
rather than enact new programs for renewables.

If You Can’t Sell
Renewables, Mandate Them
Renewable energy has made remarkably
little progress in the electricity marketplace
because of its costs. And proper consideration of the pollution externalities of, and
subsidies for, coal- and gas-fired electricity
would not increase its price enough to close
the gap. Proponents of renewable energy
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Subsidies for fossil fuels amount
to only 1 percent
of total energy
purchases and are
“too small to
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United States.”

None of the legislative proposals
on the table to
promote renewable energy would
have much effect
on greenhouse
gas emissions.

proponents have introduced even more aggressive RPS plans in Congress. Most of those legislative proposals require that between 10 and
20 percent of retail electricity sales by 2020
come from specified nonhydro renewable
energy sources without any sort of price cap on
the cost of tradable renewable energy permits
and without any sunset provision.
A “hard” 20 percent RPS would provide the
equivalent of a 5 cent per kWh subsidy for
renewable-fired electricity,84 increasing the
amount of renewable energy sold on the market
from the 135 billion kWh otherwise projected in
2020 to 932 billion kWh, a 690 percent
increase.85 Approximately 57 percent would
come from biomass cofired with coal, 30 percent from wind-powered turbines, 11 percent
from geothermal facilities, and 2 percent from
landfill gas.86 According to EIA, electricity prices
would be 3 percent higher in 2010 and 4 percent
higher in 2020 under a hard 20 percent RPS.87
In sum, moderate RPS programs accomplish little and aggressive RPS programs would
prove quite expensive. Moreover, because the
primary beneficiary of those programs would
be biomass, which would be mixed with coal in
existing coal-fired power plants, the environmental benefits would be far less than we might
expect. That even aggressive RPS programs are
insufficient to significantly expand the market
share of wind- and solar-powered electricity
underscores just how uncompetitive those
technologies are today in the marketplace.

and carbon dioxide (one of the most important greenhouse gases) jointly in coordinated,
comprehensive fashion. Those proposals are
commonly referred to as “multi-emission” or
“4-pollutant” bills. 88 President Bush, after initially calling for adoption of just such a 4-pollutant bill during his campaign for the White
House, now supports instead a “3-pollutant”
bill addressing sulfur dioxide, nitrogen oxides,
and mercury but not carbon dioxide.
Reducing emissions of nitrogen oxides
and sulfur dioxide by 75 percent below 1997
levels (the most common proposal) would
increase electricity prices by only about 1 percent, too little to trigger a shift from coal or
natural gas to renewable energy.89 The EIA
notes that, while “scrubbers, selective catalytic reduction, and selective noncatalytic
reduction (the most popular technologies for
controlling such emissions) can be expensive,
they generally are not costly enough to make
existing coal-fired plants uneconomical.”90
Reducing mercury emissions by 90 percent
below 1997 levels (the most common proposal)
also would not increase renewable energy generation because, according to the EIA, “the
[mercury] cap can be met more cost-effectively
by retrofitting and switching from coal to natural gas than by switching to more costly
renewable energy technologies.”91 In the meantime, combining the proposed mercury regulations with the proposed reductions in emissions of nitrogen oxides and sulfur dioxide (the
3-pollutant approach) would increase electricity prices by 3–4 percent by 2020.92

Would Stricter Pollution Controls
Increase Renewable Energy Generation?
Regardless of the merits of the claim that conventional sources of electricity are underpriced
because of inadequate regulation of pollution
emissions, what would happen to the renewable
energy industry if pollution rules were tightened
on conventional electric power plants?
The main legislative proposals to reduce
pollution from power plants address sulfur
dioxide (a contributor to “acid rain” and
regional haze), nitrogen oxides (a contributor
in some regions to summertime urban smog),
mercury (a toxic constituent thought by some
to harm both human and ecological health),

Can Renewable Energy Contribute to a
Campaign against Global Warming?
Perhaps the most common argument for
government promotion of renewable energy is
that renewable energy can play a significant
role in achieving affordable greenhouse gas
emission reductions. But as Table 4 indicates,
none of the legislative proposals on the table
to promote renewable energy would have
much effect on greenhouse gas emissions.
Because the United States must reduce
greenhouse gas emissions by 30–42 percent
below projected levels to meet the require-
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Table 4
Carbon Dioxide Emission Reductions by 2020 under Alternative Scenarios
Emission Reduction
(million metric tons)

Emission Reduction
(percentage)

EIA “high renewables” scenario

12

1.6

Clinton RPS with 1.5 cent price cap
and 2015 sunset

1

0.002

Clinton RPS without price cap or sunset

32

4.2

Hard 10% RPS

56

7.3

Hard 20% RPS

137

17.7

Scenario

Source: Energy Information Administration “Annual Energy Outlook 2000,” DOE/EIA-0383 (2000), December
1999, p. 72; and Energy Information Administration, “Analysis of Strategies for Reducing Multiple Emissions
from Electric Power Plants: Sulfur Dioxide, Nitrogen Oxides, Carbon Dioxide, and Mercury and a Renewable
Energy Portfolio Standard,” SR/OIAF/2001–03, July 2001, Table 10, p. 32.

household in 2010 and $174 by 2020.99
Actually stabilizing greenhouse gas concentrations at present levels would require a 60–80
percent cut in present greenhouse gas emissions100 and, thus, the nearly complete elimination of fossil fuel consumption because fossil
fuel combustion creates about 80 percent of
total greenhouse gas emissions.101 Such an
undertaking is simply not conceivable.
Reducing emissions of conventional pollutants such as nitrogen oxides, sulfur dioxide, and mercury would do little to advance
renewable energy technologies. Cracking
down on greenhouse gas (carbon dioxide)
emissions would advance renewable energy
technologies, but such initiatives would still
fail to give those technologies double-digit
market shares and would be expensive.

ments of the Kyoto Protocol (much greater
than the 17.7 percent reduction created by
even the hard 20 percent RPS), it’s clear that
renewable energy, no matter how optimistic
we might be about the technology, cannot significantly contribute to Kyoto compliance
without recourse to extreme mandates.93 Even
if the government required large reductions in
carbon dioxide emissions but left the compliance details to the market, firms would find it
cheaper to reduce emissions by replacing coal
with natural gas than by replacing fossil fuels
with renewable technologies.94
For example, if a 7 percent reduction of carbon dioxide emissions below the 1990 baseline
were mandated (a 30–42 percent reduction
from projected levels), the likely increase in the
market share of renewable energy would be 27
percent by 2010 and 32 percent by 2020,95 giving renewable energy technologies 7 percent of
the electricity market in 2020.96 Biomass (primarily cofired with coal) would achieve the
largest market gain, followed by geothermal
and wind technologies, respectively.97
The costs of such a plan, however, would
be significant. Absent an international emissions trading regime, electricity prices would
increase by 43 percent in 201098—an average
annual “tax” of approximately $218 per

Conclusion
Renewable sources of electricity are more
expensive than combined-cycle natural gas.
This fundamental fact inhibits their use now
and in the future. Advocates of renewable
energy argue that the demand for renewables
would rise if conventionally generated electricity were priced to reflect its pollution
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natural gas rather
than renewable
energy.

0383(2001), p. 74.

costs. But the main effect of reducing nitrogen, sulfur dioxide, and mercury emissions
would be to induce a shift from coal to natural gas rather than renewable energy. Only a
severe reduction in carbon dioxide emissions
would advance renewable energy technologies, but such initiatives would still fail to
give those technologies double-digit market
shares and would be expensive.
Without policy privileges, the renewable
energy industry (at least the portion that generates electricity for the power grid) would
cease to exist. Advocates of renewable energy
understand that and are now promoting
direct use of government authority to mandate the use of renewable sources. Such policies use the power of government to impose
the consumption preferences of advocates of
renewables on others without any legitimate
philosophical or economic basis.
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