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is on the rise. America now generates

twice as much electricity from the
wind and the sun as we did just four years
ago, and 2007 promises to be another year
of record growth.

The renewable energy boom is the
result of a series of federal and state poli-
cies designed to promote cleaner sources
of electricity, as well as technological
improvements that have reduced the cost
of renewable energy over the last three de-
cades, rising fossil fuel prices, and increased
concern about global warming. Renewable
electricity standards (RES), which require
increasing percentages of the electricity
supplied to consumers to come from re-
newable resources, have been among the
most important factors in encouraging the
development of renewable energy.

Twenty-five states and the District of
Columbia have adopted an RES. And while
many of those policies are in their infancy,
RES states have already begun to reap the
benefits in increased renewable energy de-
velopment, reduced pollution, cost savings
and economic growth.

R enewable energy in the United States

Executive Summary

The 25 states that have adopted an
RES are leading the nation in renewable
energy development.!

* Approximately 54 percent of the elec-
tricity consumed in the United States is
in states with RES policies.” States with
RES programs, however, account for 75
percent of America’s renewable energy
generating capacity.’

* In 2006, more than two-thirds of all new
renewable electric generating capacity
in the United States was built in RES
states. The same is likely to hold true
in 2007, with more than 70 percent of
planned renewable generation capacity
expected to be builtin RES states. (RES
policies also spur renewable energy de-
velopment in nearby states, while some
renewable energy built in RES states is
spurred by other public policies.)

* Renewable energy will make up a larger
proportion of new power generation in
RES states in 2007 than in states with-
out RES policies. In 2007, renewable

Executive Summary
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Fig. ES-1. State Renewable Electricity Standards
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Renewable Electricity Standards

electricity generators account for about
38 percent of planned capacity additions
in RES states, compared to just 12 per-

cent in non-RES states.

Of the top 20 utilities with long-term
contracts for wind power in the United
States, 17 of them are covered in whole

or in part by RES policies.

* While many public policies have con-

tributed to the growth of renewable en-
ergy, the RES has played an important
role. The U.S. Department of Energy
estimates that RES policies contributed
to the construction of about half of the
wind energy added in the United States
between 2001 and 2006, with the share
increasing to 60 percent in 2006.

Fig. ES-2. Proposed New Electric Generating Capacity Additions, 2007
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State RES policies are reducing pol-

lution and saving natural resources.

* Renewable energy sources built after the

adoption of state RES policies reduce
America’s global warming emissions by
approximately 8.4 million metric tons
per year, the equivalent of taking more
than 1.5 million cars off America’s roads.

Renewable generators in RES states
also produce fewer emissions of health
threatening pollutants that contribute
to the formation of smog and soot than
fossil fuel generators. Renewable energy,
therefore, can reduce the overall cost of
complying with federal limits on these
pollutants and make it more possible to
set tighter limits that are more protec-
tive of human health in the future.

Renewable generators in RES states also
save vast amounts of water—approxi-

mately 1.2 billion gallons per year.

Renewable energy development in

RES states is boosting local economies.

* Over the last two years, several of the

world’s leading manufacturers of wind
turbines and solar panels have either
built new manufacturing facilities or ex-
panded existing facilities in the United
States. RES policies play an important
role in luring manufacturing facilities,
as they representa long-term commitment
to build the market for renewable energy
technologies. Colorado, Pennsylvania,
Oregon, Texas, and Massachusetts are
among the RES states that have expe-
rienced increases in renewable energy
manufacturing activity in recent years.

Renewable energy developmentin RES
states has had ripple effects that extend
across the nation. Increased demand
for renewable energy creates increased
demand for raw materials, construction,

accounting, engineering and a wide va-
riety of services. While the benefits of
renewable energy are strongest in local
economies near manufacturing facili-
ties and renewable energy installations,
every state in the nation has at least one
business that participates in the renew-
able energy economy and benefits from
its growth.

Renewable energy has had particular
benefits for rural economies. Texas
landowners, for example, now receive
an estimated $9.5 million in royalty pay-
ments from wind farm operators, while
one town in rural Colorado saw its tax
base increase by 29 percent as a result
of a wind farm development there.

State RES policies also have the

potential to save electricity consumers
money.

* A 2007 analysis by the energy research

firm, Wood MacKenzie estimated that
adoption of a 15 percent federal renew-
able electricity standard would save
more than $100 billion in electricity
costs by 2026, largely by driving down
the cost of natural gas.

In many states, such as Colorado and
Washington, wind farms have proven
to be the least-cost source of electric-
ity, especially when all the likely future
costs of fossil fuel-fired power plants are
included (such as the risk of energy price
spikes and the future cost of carbon
dioxide emissions).

Solar power, while currently more
expensive than other forms of power
generation, can play an important role
in reducing demand for power at peak
periods, when it is most expensive.

Renewable energy development reduces
upward pressure on natural gas prices.

Executive Summary 3



4 Reaping the Rewards

A 2005 study by researchers at the Law-
rence Berkeley National Laboratory
estimated that the 18 state RES policies
then in effect would produce savings
of approximately $10 billion in lower
natural gas bills as a result of reduced
demand for natural gas.

Adoption of a national RES would in-

crease the benefits of renewable energy
to the environment and the economy.

* The United States should adopt a re-

newable electricity standard that calls
for 25 percent of America’s electricity
to come from new renewable sources

by 2025.

* States that have not yet adopted RES

policies should consider doing so, while
those that have adopted RES policies
should consider strengthening them
by increasing the required percentage
of renewable energy, excluding non-
renewable or polluting energy sources,
and refining their policies to ensure that
renewable energy targets are met.

The state and federal governments
should also adopt complementary
policies to hasten the deployment of
renewable energy along with policies
to improve the energy efficiency of the
American economy.



for less than $20 a barrel.* Natural

gas could be had at one-third to one-
half of today’s prices.’ The United States had
built a grand total of 360 megawatts of wind
power—about the size of one large wind
farm—in the previous decade. The market for
other renewable energy sources—from solar
power to geothermal energy—was stagnant.

A decade later, the energy world has
been turned upside down. Wind turbines
are sprouting on the plains of Texas and
eastern Colorado, solar panels are popping
up on rooftops from Jersey City to Los
Angeles, vast fields of mirrored collectors
are harvesting solar power from the desert
Southwest, and people all across the coun-
try are investigating new ways to produce
energy from wind, water, crops and the
Earth’s heat.

No single factor is responsible for trig-
gering the renewable energy boom. Rising
fossil fuel prices and increased concern
about the impacts of global warming have
been key drivers. Federal tax breaks have
helped. The declining cost of renewable en-
ergy—made possible by technological in-
novations over the past several decades—has

Ten years ago, in 1997, oil was selling

Introduction

changed the economics of clean energy in
fundamental ways.”

One thing is clear: America would not
have come so far so quickly were it not
for creative and bold leadership from the
states. The adoption of state renewable
electricity standards (RES, sometimes
known as renewable portfolio standards or
RPS) has played a major role in spurring
the renewable energy renaissance, repre-
senting a new, long-term commitment to
renewable energy as a key part of America’s
energy future.

What began as a pioneering effort by a
small number of states has become a na-
tionwide movement. As of this writing, 25
states have adopted RES policies and more
than a dozen states have already revisited
their original RES commitments to make
them more aggressive.®

Many state RES policies are still in their
infancy. But the impacts of the RES are
beginning to be felt all across the country.
States with RES policies are leading the
nation in the deployment of new renew-
able electricity generating capacity and are
reaping the benefits in reduced pollution
and, in some cases, lower costs.

Introduction
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6 Reaping the Rewards

Unlike previous public policies to sup-
port renewable energy—such as “here
today, gone tomorrow” federal subsi-
dies—RES policies establish a long-term
timetable for the addition of renewable en-
ergy to states’ electricity mix. The private
sector has responded to this commitment
by pumping capital into new factories to
manufacture renewable energy technolo-
gies in the United States, with much of
that investment coming in states that have
adopted RES policies. The result has been

the addition of thousands of new, high-
quality jobs in the American economy and
a wide range of economic benefits to our
communities.

This report documents the benefits
that have already been achieved by states
that have adopted renewable electric-
ity standards. But the benefits achieved
thus far are just a fraction of what can be
achieved in the future with an aggressive
national commitment to renewable energy
development.



Renewable Energy in the States

Renewable Energy
on the Rise

Renewable energy has made remarkable
gains in recent years. After more than a
decade of stagnation, installation of many
renewable energy technologies has been
rising at a rapid clip, demonstrating the

potential for the United States to receive
a large share of its energy from renewable
power.

Wind Power

Wind energy has moved in just the last
decade from a bit player in America’s en-
ergy picture to an important provider of

Fig. 1. Annual and Cumulative Installed Wind Power Capacity, United States!’
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8 Reaping the Rewards

electricity. Since 1996, the amount of wind
generating capacity in the United States
has increased nearly seven-fold, to more
than 11,000 MW of capacity at the end of
2006.” More than 2,000 MW of wind gen-
erating capacity has been added in each of
the last two years and another 3,000 MW
is on tap to come on line during 2007. (See
Fig. 1, page 7.)

Wind power is rapidly becoming an
important part of the U.S. electric grid.
In 2006, wind turbines accounted for 19
percent of all electric generating capacity
added to the grid, a greater share of new
capacity than any other type of generation
except natural gas-fired power plants."

The past decades have seen dramatic
advances in the technology of wind tur-
bines, enabling wind turbines to generate
more power at lower cost. The cost of wind
power projects has been cut by about two-
thirds over the past two and a half decades,
and technological advances have made it pos-
sible to build turbines that are more efficient at

generating electricity from the wind."”

While wind power has grown tremen-
dously in the past decade, there is ample
room for further growth. As of the end
of 2006, wind power produced less than 1
percent of America’s electricity, compared
to approximately 7 percent in Germany, 9
percent in Spain and more than 20 percent
in Denmark.” America has vast amounts
of untapped wind energy potential. The
nation’s total wind energy potential has
been estimated at 10 trillion kilowatt-hours
per year—more than twice as much elec-
tricity as is currently generated annually
in the United States."

Solar Power

Solar power has also experienced dramatic
growth in recent years, albeit on a much
smaller scale than wind power. America
had more than seven times the amount of
solar photovoltaic (PV) generating capacity
at the end of 2005 as it did 10 years ear-
lier.” Between 2004 and 2005, America’s

Fig. 2. Cumulative Installed Solar Photovoltaic Capacity, United States'®
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PV generating capacity increased by more
than 27 percent. (See Fig. 2.) In addition
to increases in the number of solar panels
that can be found on rooftops, other forms
of solar power—including various forms of
solar thermal generating plants in the des-
ert Southwest—have seen renewed interest
in recent years.

Solar power generally remains more
expensive than wind power, but utilities
and consumers are coming to recognize the
unique benefits of solar photovoltaic sys-
tems to the environment and to the electric
grid. Because solar panels tend to generate
power when it is most needed—during hot
summer days when demand for electricity
typically peaks—they can alleviate strain
on the grid and the high cost of delivering
“peaking” power.

As with wind power, prices for solar pho-
tovoltaic panels have fallen dramatically
over time, with the price of photovoltaic
modules declining by about 80 percent
since 1980."7

Biomass Energy

Biomass is the second-largest source of
renewable electricity in the United States,
trailing only hydroelectric power. Histori-
cally, the largest source of biomass energy
has been waste from the pulp and paper
industry, but in recent years, other forms
of biomass energy have attracted interest.'®
The number of landfills that capture and
burn waste gases has more than doubled
over the last decade, while farmers are ex-
perimenting with ways to capture methane
gas from manure and use it for energy."”
Landfill gas and “biogas” projects can
make an important contribution to reduc-
ing global warming pollution because they
reduce emissions of methane, which is a
potent greenhouse gas.

Geothermal Energy

Geothermal energy uses hot water stored
deep underground to produce electricity.
America’s best geothermal resources are in

the western United States, though there is
potential to use the heat stored in under-
ground rock (so-called “enhanced geo-
thermal”) to generate electricity in a wider
variety of locations across the country.

After a period of stagnation, the geo-
thermal energy industry is expanding again
in the United States. More than 2,400
MW of geothermal generating capacity
is in the planning or development stage in
the United States, the vast majority of it in
several states with RES policies, including
California, Hawaii, Nevada, New Mexico
and Oregon.?

Hydroelectric Power

Hydroelectric power is currently the
largest source of renewable energy in the
United States, accounting for 6.5 percent of
the nation’s electricity supply.”’ However,
conventional hydroelectric power—in
which large dams are used to impound
water and generate electricity—does not
have a large role to play in the expansion
of renewable energy in the United States.
First, most of the major opportunities for
hydroelectric development in the United
States have already been tapped. More
importantly, hydroelectric dams often
cause major disruption to the environment,
ecosystems, water supplies, and human
communities, making them undesirable
for future expansion.

Non-traditional hydroelectric technolo-
gies may make a contribution to achieving
the goals of state RES policies. Some states
allow low-impact or “run-of-the-river” hy-
droelectric power (which does not require
damming) or incremental improvements
to the efficiency of existing hydroelectric
plants to count toward requirements for
new renewable electricity under the RES.
Even these options, however, can have
adverse environmental impacts in some
circumstances. With the exception of a few
relatively small projects, there has thus far
been little growth in hydroelectric generat-
ing potential in RES states.

Renewable Energy in the States
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The Role of Renewable
Electricity Standards

Renewable electricity standards are among
the many policies that have been used
successfully to promote renewable energy
development in the United States. Other
public policy actions—including tax in-
centives and other financial inducements,
programs to allow the voluntary purchase
of renewable energy, proper regulatory
treatment of renewable energy, and invest-
ments in infrastructure such as transmis-
sion lines that can bring renewable energy
to market—can help states achieve their
renewable energy goals.

Renewable electricity standards are the
linchpin in many states’ policies to promote
renewable energy, representing a firm com-
mitment to steady growth in deployment
of clean energy resources. A strong renew-
able electricity standard can encourage the
development of renewable energy in its own
right. It can also serve as a benchmark to

evaluate a state’s progress toward a clean
energy economy, leading policy-makers
to identify and correct misaligned public
policies that may be hampering the devel-
opment of renewable energy in a particular
location.

History of the RES

Efforts to promote renewable energy in
the United States began in earnest during
the energy crises of the 1970s. Increased
investment in government research and
development programs, tax incentives
for renewable energy development, and
changes in utility regulatory policy (such as
the Public Utilities Regulatory Policy Act
of 1978) were all designed to give a boost
to renewable energy technologies. In the
early 1980s, however, federal support for
renewable energy research, development
and deployment was dramatically scaled
back, slowing progress toward affordable
renewable energy.

Fig. 3. Policies to Promote Renewable Energy
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Fig. 4. State Renewable Electricity Standards**
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Renewable Electricity Standards

In the absence of federal leadership,
states began to take action. In 1983, Iowa
became the first state to require utilities to
develop specific amounts of renewable en-
ergy capacity.”? Iowa was followed by Min-
nesota in 1994, which imposed a renewable
energy requirement on that state’s largest
utility as part of a settlement agreement
over the storage of waste from a nuclear
power plant.

By the mid to late 1990s, many states
were considering restructuring of their
electricity industries in order to encour-
age competition. Several states adopted
“renewable portfolio standards” as part of
their restructuring plans to ensure that
renewable energy would play an important
role in the electricity mix. These portfolio
standards often differed from the earlier
Iowa and Minnesota efforts in that many of
the standards required a certain percentage
of electricity sold to consumers to come
from renewable resources, as opposed to
requiring utilities to build a certain amount
of renewable generating capacity.

In the years since, states with both
restructured and traditionally regulated
utilities have come to adopt renewable
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electricity standards as a way to ensure
that their states reap the benefits of renew-
able energy. Today, 25 states have RESs or
functionally similar policies on the books.?
(See Fig. 4.) Other states, such as Vermont,
have adopted voluntary renewable energy
goals.

Each state has placed its own unique
stamp on the RES and no two state policies
are exactly the same. The most effective
state RES policies, however, set ambitious
targets, include only truly renewable and
environmentally responsible resources,
focus on the development of new renewable
energy, provide flexibility without under-
mining the goals of the program, cover as
broad a range of utilities as possible, and
include strong penalties for non-compli-
ance.

How it Works

Simply put, a renewable electricity standard
requires retail providers of electricity to
obtain a certain percentage or amount
of the electricity they sell to consumers
from renewable resources. By placing the
onus on retail electricity suppliers, RES
policies apply equally well to states that

Renewable Energy in the States
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Colorado and Washington:
Tapping Public Support for Renewable Energy

R enewable energy enjoys broad public support. In Colorado, efforts by renewable
energy advocates to win a renewable electricity standard in the state legislature
were vigorously opposed by utilities, the coal industry and their allies. In 2004,
supporters of renewable energy in Colorado tested public support by placing
Amendment 37, Colorado’s renewable electricity standard, on the ballot through
the state’s initiative process. Opposition to the measure was fierce: Xcel Energy
included inserts in customers’ utility bills opposing the measure, while other
utilities and the locally powerful coal industry weighed in forcefully.”* Colorado
voters, however, were undaunted, adopting the RES by a margin of 54 percent to
46 percent.

| For Clean
|and Renewable Energy

Renewable energy supporters in Washington state, including U.S. Rep. Fay Inslee (center),
announce that they have collected enough signatures to put the state’s renewable electricity
standard on the 2006 ballot. Voters in Washington later approved the measure, making
it the second state to adopt an RES by popular referendum.

In 2007, building off the momentum of the Amendment 37 campaign and the
demonstrated success of renewable energy development in Colorado, the state
legislature voted — this time with the support of Xcel Energy — to boost the RES
requirement from 10 percent to 20 percent.

In 2006, clean energy supporters in Washington state placed an RES on their
state’s ballot. Initiative 937 included a 15 percent RES as well as measures to encour-
age energy efficiency. Washington voters adopted the measure by a 52 percent to
48 percent margin, confirming once again public support for renewable energy.

12 Reaping the Rewards




have restructured their retail electricity
industries and those that retain traditional,
regulated utility monopolies.

State RES policies vary in the types of
energy that are considered “renewable,”
the targets and timelines for achieving
various renewable energy thresholds, the
mechanism for demonstrating compli-
ance, the range of utilities covered, and the
consequences for non-compliance, among
other factors.

What Is “Renewable?”

The best state RES policies promote only
clean, renewable sources of energy. Clean
renewable energy includes the following
sources of power:

* Solar power (both photovoltaic and
concentrating thermal)

* Wind power

e Landfill gas

* Geothermal energy
* Clean biomass*

* Fuel cells using hydrogen derived from
renewable resources

* Tidal, wave and ocean current energy
and ocean thermal power (though
these energy forms are more specula-
tive and may require additional envi-
ronmental review)

Not all forms of renewable energy are
necessarily good for the environment.
Large hydroelectric dams can have damag-
ing impacts on fish populations and natural
ecosystems and should not receive credit
under an RES. (Incremental efficiency
improvements in hydroelectric power
production, along with “low-impact” hy-
droelectric power, often have smaller envi-
ronmental impacts and have been included
in some state RES policies.)

Municipal solid waste and other waste
products—{rom tires to coal waste—produce

toxic air emissions when burned and are not
truly “renewable” forms of energy. Despite
these problems, which should preclude
them from receiving support under a state
RES, these forms of waste have been in-
cluded in some state renewable electricity
or “alternative energy” standards.

In other cases, RES policies have includ-
ed technologies that, while desirable, are
not “renewable energy.” Energy efficiency
improvements, combined heat-and-power,
and fuel cells powered by fossil fuel-derived
hydrogen can deliver environmental ben-
efits compared with traditional fossil fuel-
fired electricity generation. While these
technologies also deserve public policy
support, that support should not under-
mine the need to expand renewable energy
production. Where these technologies
are included in an RES or similar policy,
they should be included in a separate tier
of resources (see “Tiers, Carve-Outs and
Bonuses,” below.)

Keeping less attractive sources of energy
out of the RES is critical for ensuring the
policy’s success. Otherwise, non-renewable
energy sources can crowd clean renewable
energy out of the market, reducing the
amount of clean energy that is developed.

New Renewable Electricity: When and
How Much?

The prime objective of an RES should be
to stimulate the production of new renew-
able energy. Thus, to be successful, an
RES must have specific thresholds for new
renewable energy development.

RES policies that do not target ambi-
tious levels of new renewable energy end
up largely supporting existing forms of
generation. For example, the state of Maine
has the nation’s strongest RES on paper,
requiring 30 percent of electricity to come
from renewable resources. However, as
a result of the state’s historic reliance on
hydroelectric power and electricity gener-
ated from paper mill wastes, both of which
were included as eligible energy sources

Renewable Energy in the States
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under the state’s RES, Maine had already
surpassed its RES percentage targets at the
time they were implemented. As a result,
until recent changes that set a threshold
for new renewable resources in the state,
Maine’s superficially ambitious RES actu-
ally required no new renewable energy.

In addition to requiring new renewable
resources, RES policies should require
a steady ramp-up in renewable energy,
thereby ensuring that renewable energy ad-
ditions occur on a consistent and continual
basis. Generally speaking, requiring that
at least 1 percent of electricity needs be
met by new renewable energy each year is
a reasonable path for most states.

Tiers, Carve-Outs and Bonuses

Some forms of renewable energy receive
special support in state RES policies.
There are three ways in which state RESs
differentiate among sources of energy—by
separating different types of energy into
“tiers,” by creating “carve-outs” for specific
types of energy, or by giving extra credit to
certain types of renewable energy.

RESs sometimes include two or more
tiers of resources. The cleanest sources
of renewable energy are assigned to a
top tier, with its own separate percentage
requirement. Other sources of energy (or
sometimes energy efficiency) are allowed
to qualify for the RES in a second tier, but
often under less advantageous conditions.
(For example, the percentage of second-
tier resources required may not increase
over time.)

RES policies may also include “carve-
outs” that set separate percentage thresh-
olds for particular technologies, most
commonly solar power. The idea of estab-
lishing a carve-out is to ensure that more
than one renewable energy technology is
used to achieve the goals of the RES and
to provide early market support to particu-
larly promising technologies.

Finally, RES policies may use bonus
credits to provide advantages to particular

14 Reaping the Rewards

technologies or particular producers of en-
ergy. For example, Colorado’s RES provides
rural cooperatives and municipal utilities
with triple credit for solar power installa-
tions (prior to 2015) and 150 percent credit
for small-scale, locally owned projects.?”’

Compliance: Renewable Energy
Credits and Contract Lengths

RES policies should allow for a certain
amount of flexibility for complying power
suppliers, especially since some areas of the
country are better endowed with renewable
resources than others. As a result, many
states have adopted the use of renewable
energy credits (RECs) as the means of
compliance with the RES. AREC is issued
to a power producer every time a megawatt-
hour of renewably generated electricity is
produced. Retail electricity suppliers must
then create or purchase enough RECs to
meet their RES requirement, even if they
do not contract to purchase the actual elec-
tricity. One of the major benefits of RECs
is that they can be issued for renewable
energy products in multiple states, mean-
ing that a utility in one state can purchase
RECs generated in another state, even if
there is no possible way for them to receive
delivery of the power. The use of RECs
ensures that the RES succeeds in increas-
ing the production of renewable energy,
but gives utilities flexibility about where
that electricity is produced.

RES policies spur renewable energy
development by sending the message
that there will be a consistent market for
renewable energy in the states. However,
state RES policies that rely on short-term
purchases of RECs for compliance can un-
dermine that message by failing to provide
the kind of long-term revenue certainty re-
newable energy developers need to ensure
financing for their projects. The result can
be that fewer renewable energy projects are
built, thus triggering a scarcity of RECs
and causing the cost of complying with
the RES to rise.



States should require utilities complying
with the RES to achieve a significant share
of their renewable energy targets through
long-term contracts. Long-term contracts
can encourage renewable energy develop-
ment, thereby ensuring that an adequate
number of RECs are created to supply the
renewable energy market.

Who Is Covered?

The best state RES policies include all
providers of electricity in a state, whether
they are investor-owned utilities, private
power marketers, municipal utilities or
rural cooperatives. Most state RES policies
exempt one or more of these categories of
electricity providers from compliance with
the program, while others set separate stan-
dards for municipal or cooperative utilities
or require those utilities to adopt their own
standards. In any case, renewable energy
has the potential to benefit all electricity
users and should be required for all power
suppliers.

Loopholes
RES policies are intended to ensure that a
given percentage or amount of electricity
supplied in a state comes from renewable
power. Yet loopholes and exemptions can
make the percentage target an empty
promise rather than a firm commitment.
Among the most common loopholes are
cost caps, which are intended to serve as
a ceiling for the additional costs imposed
by renewable energy development. If the
price of purchasing a renewable energy
certificate exceeds the cost cap, the utility
has the option, in some state RES policies,
to pay the amount of the cap into an “al-
ternative compliance fund,” which the state
can then use to promote renewable energy
development. In other states, the utility is
exempted from compliance with the RES
altogether when costs exceed the cap.
One problem with cost caps is that, if
set too low, they can actually discourage
utilities from engaging in practices that can

lower the cost of renewable energy—for
example, by entering into long-term con-
tracts with renewable energy developers.
More fundamentally, cost caps erode a
state’s commitment to achieve a given level
of renewable energy development.

Force majeure clauses in RES policies
are another type of problematic loophole.
Force majeure refers to instances in which
a utility cannot comply with an RES due
to forces beyond its control. In the context
of an RES, force majeure can be used to
reduce the percentage target if it is judged
that there is inadequate renewable energy
capacity or constraints in transmission.
The presence of a force majeure clause gives
utility regulators discretion over whether
to enforce an RES, opening up the pos-
sibility that they will relax the standard
when it is merely inconvenient, rather than
impossible, for utilities to comply.

In many cases, cost caps, alternative
compliance payments, and force majeure
clauses are adopted as part of the series of
compromises that results in the passage of
state RES policies. Where they are imple-
mented, it is important that states design
the policies narrowly, so that they apply
only to truly extraordinary circumstances.
Given the abundance of low-cost renewable
energy options available across the country,
these circumstances should be rare.

Enforcement

For RES policies to have “teeth” they must
include strong provisions for enforcement.
In many states, utilities can simply avoid
compliance with the RES by paying into an
“alternative compliance fund.” When the
alternative compliance payment is too low,
making the payments can become an easier
and more attractive option for utilities than
making investments in renewable energy
development. Indeed, utilities that are not
held to least-cost procurement principles
may simply find it easier to pay money into
the alternative compliance fund than to
develop new renewable sources of energy—

Renewable Energy in the States
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even when renewable energy might be less
expensive. RES policies should include
tough penalty provisions that set the cost
of penalties well above the cost of obtaining
renewable power, thus sending the proper
signals to utilities regarding compliance
with the standards.

Conclusion

Renewable electricity standards have
played an important role in fueling the
development of renewable energy in the

16 Reaping the Rewards

United States, as will be discussed in the
next section. However, not all RES policies
are created equal, and the details of those
policies matter. The very best RES policies
have succeeded in driving large amounts
of renewable energy development at rela-
tively low cost. States across the country
are now experiencing the benefits of those
policies in a cleaner electricity mix, robust
economic development, and in some cases,
electricity cost savings.



RES States Are Leading the Way

power development over the last sev-

eral years has been triggered by many
factors—declining prices for renewable
technology, increased prices for fossil fuels,
renewal of the federal production tax credit
for renewable energy, and other state policy
initiatives. Unquestionably, however, states
that have adopted RES policies are lead-
ing the way toward a new energy future
powered by renewable energy.

The dramatic increase in renewable

RES Policies Are Spurring
New Renewable Energy
Development

RES policies have played an important role
in the recent growth of renewable energy
in the United States.

Approximately 54 percent of the elec-
tricity consumed in the United States is in
states with RES policies.?® States with RES
programs, however, account for 75 percent
of America’s renewable energy generating
capacity.”’

According to Black & Veatch, an energy

industry consulting firm, half of all re-
newable electricity generation added in
the United States since the late 1990s has
been in states with RES policies.** Between
2001 and 2006, approximately half of all
wind power additions were motivated to
some degree by state RES policies, with
the percentage increasing to 60 percent
in 2006.%

RES States and Their Utilities
Are Responsible for Most
New Renewable Energy

Inrecentyears, RES states and the utilities
they regulate have taken the lead in addi-
tions of renewable energy capacity. In 2006,
more than two-thirds of all new renewable
electric generating capacity in the United
States was built in RES states. The same
trend is likely to hold true in 2007, with
more than 70 percent of planned renewable
generation capacity expected to be builtin
RES states. (See Fig. 5, next page.)

It is important to note that renewable
energy development in RES states is not a

RES States Are Leading the Way
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Fig. 5. New Renewable Generation Capacity by Year*
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perfectindicator of the impact of RES poli-
cies. In some cases, renewable energy de-
velopment within RES states may be due to
factors other than the RES—for example,
the desire of utilities to procure low-cost
renewable energy or federal production tax
credits. In addition, the impact of a state’s
RES does not stop at the state boundary; in
many cases, state RES policies encourage
the development of renewable energy in
neighboring states without an RES.

Fig. 6 shows additions of renewable
electricity generating capacity nationwide
between 1990 and 2005. While renewable
energy capacity has expanded across the
country, the greatest gains have been made
in or near states that had adopted an RES
by the end of 2005, and particularly in the
upper Midwest, the Northeast, California
and Texas.

Because many state RESs are of recent vin-
tage, trends in renewable energy development
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prop.

over the last few years are likely to be most
instructive in evaluating the benefits of
the policy. Looking only at new renewable
energy capacity added in 2005 and 2006,
along with planned capacity additions in
2007, Texas stands out as the state with
the most aggressive renewable energy de-
velopment, with the addition of more than
2,000 megawatts of new renewable energy
capacity. Washington (which adopted an
RES by popular referendum in 2006 but
experienced most of its renewable energy
development as a result of least-cost plan-
ning required by state regulators), New
York and Colorado followed behind. (See
Table 1, page 20.)

In addition to the states with RES
policies, states with the largest renewable
energy development tended to be the Great
Plains and Midwestern states. The plains
have excellent wind resources and, in some
cases, wind power developed in these states



Fig. 6. Renewable Energy Additions, 1990 through 2005 (Shaded Areas Indicate

States with RES Policies at End of 2005)
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has been used to meet RES requirements
elsewhere. For example, a significant share
of the wind energy that has been developed
in Iowa—which long ago hit its renewable
energy target—supports compliance with
the Wisconsin RES.?*

Because renewable generating capac-
ity built in one state can often be used
to comply with another state’s RES, one
must also look at the renewable energy
investments of individual utilities to get a
flavor of the influence RES policies have
had on renewable energy development.
The American Wind Energy Association
compiles data on wind power purchased by
utilities via long-term contracts. Of the 20
utilities with the largest purchases of wind
power, 17 of them are directly affected by
an RES (with one of the utilities, Austin
Energy, subject to alocal rather than a state

990-2005 3

RES). Two of the three utilities that are not
directly affected by an RES are publicly
owned utilities in Texas and one of those,
City Public Services of San Antonio, has
a voluntary renewable energy goal. The
remaining utility, the Basin Electric Power
Cooperative, sells the renewable energy
certificates from its renewable generation
in voluntary renewable energy markets.**
(See Table 2, page 21.)

State RES policies have not always been
the primary driver of renewable energy
investments. (See “Renewable Energy as
a Least-Cost Resource,” page 34.) But
the presence of 17 utilities subject to RES
policies among the top 20 wind power
purchasers demonstrates that RES poli-
cies have helped to motivate a significant
amount of investment in renewable energy
in recent years.

RES States Are Leading the Way
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Table 1. New and Planned Bulk Renewable Energy Capacity by State (MW)

State | 2005 2006 2007 Total RES Status
(proposed)

TX 554 851 1,089 2,493 in force

WA 150 428 166 744 adopted 2006

NY 139 196 216 551 in force

co 60 383 443 in force

OR 75 101 227 403 adopted 2007

CA 59 247 40 346 in force

IL 55 282 337 adopted 2007

NM 140 90 20 320 in force

1A 185 99 30 314 in force, target achieved

OK 298 6 304

MN 104 99 60 262 in force

KS 150 100 250

ID 11 65 138 213

SD 150 150

MT 135 135 in force

NV 28 15 84 127 in force

PA 6 22 80 107 in force

ND 32 69 100

FL 19 50 69

NE 59 2 1 63

ME 49 49 in force

M 48 48

HI 41 41 in force

NH 24 24 in force

SC 6 1 3 19

uTt 10 10

VT 9 9

NJ 8 8 in force

KY 1 3 3 7

DE 7 7 in force

IN 6 6

RI 6 6 in force

WI 4 4 in force

MA 3 3 in force

MO 3 3

wyY 3 3

TN 2 2

AK 1 0 2

AZ 1 0 1 in force
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Table 2. Wind Power Purchases via Long-Term Contract by Utility (MW)!’2

Power Owned,

Purchase Owned selling

Agreement | & used Total power
Power for for for to 3rd RES
Company customers | customers | customers | party Utility?
Xcel Energy 1297 26 1323 Yes
Southern California Edison 1026 0 1026 Yes
MidAmerican 268 593 861 Yes (1)
Pacific Gas & Electric 793 0 793 Yes
TXU Energy 705 705 Yes
Puget Sound Energy 0 378 378 Yes
AEP 373 0 373 310 Yes (2)
Alliant 338 0 338 Yes (3)
City Public Services
San Antonio 260 260 No (4)
Exelon 259 259 Yes (5)
Austin Energy 215 215 Yes (6)
Public Service New Mexico 204 204 Yes
Reliant 198 198 Yes
Seattle City Light 175 175 Yes
Los Angeles Department
of Water & Power 169 169 Yes (7)
Northwestern Energy 135 135 Yes (8)
Basin Electric 131 3 134 No
San Diego Gas & Electric 132 132 Yes
Lower Colorado
Municipal Authority 116 116 No
Aquila 112 112 Yes (9)

(1) MidAmerican is subject to the lowa RES, the goals of which have already been surpassed,
and the lllinois RES, which was adopted by the state legislature in mid-2007.

(2) AEP’s Texas service territory is subject to an RES; its service territory in other states is not.

(3) Alliant’s lowa service territory is subject to the lowa RES, the goals of which have already
been surpassed. Alliant’s Wisconsin, Minnesota and lllinois territories are subject to state RES
policies, with the Minnesota and lllinois policies having been adopted in 2007.

(4) City Public Services San Antonio is not subject to the Texas RES, but has adopted a volun-
tary renewable energy goal.

(5) Exelon’s service territory is split between lllinois, whose legislature adopted an RES in
mid-2007, and Pennsylvania, which has an RES.

(6) Austin Energy is not subject to Texas’ state RES, but is subject to a local RES.
(7) LA DWP has set its own RES targets consistent with the California RES.

(8) Northwestern Energy’s Montana service territory is subject to an RES; its South Dakota
and Nebraska service territories are not.

(9) Aquila’s Colorado service territory is subject to an RES, its Missouri territory is not.

RES States Are Leading the Way



Renewable Energy Is
Addressing a Greater Share
of New Energy Needs in
RES States

RES states are developing more renewable
energy than other states. They are also
relying on renewable energy for a greater
share of their future energy needs.

According to the U.S. Energy Infor-
mation Administration’s list of proposed
power plants for 2007, RES states will
add an additional 2,293 MW of renewable
power capacity, compared to 952 MW in
non-RES states. In RES states, renew-
able electricity generators account for 38
percent of planned capacity additions,
compared to 12 percent in non-RES states.
This comparison does not provide a perfect
picture of the impact of state RES policies,
since some renewable electricity generators
in non-RES states will be used to comply
with state RES policies, while electricity
demand in some RES states may be driving
the development of non-renewable power
sources in non-RES states. Nonetheless,
it does suggest that RES states are poised
to get more of their power from renewable
energy in the years to come.

RES states are clearly moving toward
a new energy future in which renewable
energy provides for a greater share of our
energy needs. While there has been signifi-
cant renewable energy development in non-
RES states, these states continue to rely on
fossil fuel-generated power for a large share
of their new electricity supply.

The RES Is Supporting a
Variety of Clean Energy
Technologies

RES policies in the states are encouraging
a variety of technologies that can reduce
dependence on fossil fuels and reduce emis-
sions from power generation.

Wind Power
Wind power has been by far the largest
beneficiary of the RES. As noted above,
approximately half of the approximately
9,000 MW of wind capacity that came on
line in the United States between 2001 and
2006 was encouraged in some way by state
RES policies.”

Thanks in part to state RESs, wind power
is being demonstrated as an affordable and

Fig. 7. Planned Electric Generating Capacity Additions, 2007
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More than 9,000 MW of wind power generat-
ing capacity bave come on line since 2001. More
than half of that growth bas been spurred by

state renewable electricity standards. (Credit:
Patrick Swan)

teasible choice for electric power genera-
tion in states across the country. Texas, for
example, added 554 MW of wind power in
2005 and 851 MW in 2006, and has propos-
als on the table to add another 1,089 MW
in 2007. The nearly 2,500 MW of wind
power capacity that will have been added
in Texas between 2005 and 2007 is greater
than America’s entire wind power generat-
ing capacity as recently as 1998.%¢

Other regions of the country are ex-
periencing growth in wind power as well.
Colorado, which enacted its RES by voter
referendum in 2004, added 60 MW of wind
power in 2006 and has another 375 MW
proposed for construction in 2007. This
figure does not include a 400 MW wind
generating facility, which would be the
nation’s second largest, for which ground
was broken in May 2007.%

Solar Power

The data above focus exclusively on large-
scale renewable power generation and
therefore exclude most small-scale renew-
able energy development, of which solar
photovoltaic installations are the most
important. Recent state-by-state data for
solar PV installations are unavailable, but
the track record of the two largest solar
power states—California and New Jer-
sey—indicates that policy action, including
adoption of an RES, can play a large role
in spurring PV installations.*

In 2006, more than 58.6 MW of solar
PV capacity were installed in California,
bringing the state’s cumulative PV generat-
ing capacity to nearly 200 MW.* In New
Jersey, more than 17.8 MW of solar PV
were installed in 2006, bringing the state’s
cumulative capacity to at least 27 MW.*

Both California and New Jersey have
RES policies and New Jersey has taken an
extra step by creating a solar “carve-out”
within its RES, which will require that 2.1
percent of the state’s electricity come from

The market for solar photovoltaic panels has
grown rapidly in recent years. (Credit: Robb
Williamson, DOE/NREL)

solar power by 2021. However, the boom in
solar installations in California is primarily
the result of generous incentive programs,
while recent growth in New Jersey is the
result of both financial incentives and the
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Fig. 8. Cumulative Solar PV Capacity, California*
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state’s RES. Several other states—includ-
ing Arizona, Colorado and Nevada—have
also adopted solar carve-outs as part of
their RES policies and some of those provi-
sions are beginning to yield dividends. In
2007, for example, Xcel Energy agreed to
purchase power from an 8 MW solar PV
installation in Colorado to satisfy RES
requirements.¥

In any case, aggressive support for so-
lar photovoltaics will help the industry to
achieve technological improvements and
economies of scale that will reduce the
price of solar photovoltaic systems in the
future.

RES policies have also helped spur the
resurgence of concentrating solar thermal
power plants in the Southwest. These
large-scale power plants use mirrors to
concentrate and focus sunlight on a
receiving liquid or gas, which captures the
sun’s heat and uses it to power a turbine or
an engine, creating electricity. A 64 MW
solar thermal plant commenced operation
in Nevada in July 2007, the largest built in
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the world since 1991—and contracts were
signed in 2006 to add as much as 2,000
MW in new solar thermal generating
capacity in the Southwest in the years to
come.” In July 2007, California’s Pacific
Gas & Electric announced that it will buy
power from a 553 MW solar thermal power
plant in the Mojave Desert, representing
the largest solar power agreement in the
world.*

Geothermal and Biomass
RES policies have also helped encour-
age modest growth in geothermal and
biomass energy. Nevada added 28 MW
of geothermal energy capacity in 2005,
California added approximately 20 MW
in 2006, and about 20 MW of capacity is
planned for addition in Nevada in 2007.
As noted above, more than 2,400 MW of
geothermal energy capacity is in the plan-
ning or development stages in the western
and Pacific states.®

RES policies have helped to drive ad-
ditions of new biomass capacity. In 2006,



Public Service of New Hampshire re-
powered a 50 MW coal-fired power plant
to operate on wood, generating renewable
energy credits that could be sold to sup-

Summary

States that have adopted renewable elec-
tricity standards are leading the nation
in the development of renewable energy

port RES policies in other states.’® (New
Hampshire adopted its own RES in 2007.)
California generates a significant and
growing amount of electricity from biogas
collected from manure digesters at dairy
farms.”’ And many projects are underway
in a variety of states to tap waste gas from
landfills as an energy source.

resources. While wind power has been
the primary beneficiary of the RES, state
policies are encouraging a variety of renew-
able energy technologies with the ability to
make a contribution to America’s energy
tuture.

The Southwest: Concentrating Solar Power

merica’s desert Southwest is an unparalleled resource for solar power. Enough

solar energy strikes a 100-mile-square area of Nevada to theoretically provide
all of America’s electricity.” After decades of technological development and dem-
onstration, concentrating solar power (CSP) appears ready to deliver on at least
some of that vast potential.

CSP technologies use mirrors to concentrate the sun’s energy to produce elec-
tric power with conventional turbines or heat engines. CSP was conceived of as
a means to harness the sun’s energy to provide large-scale, domestically secure,
and environmentally friendly electricity. In the aftermath of the energy shortages
of the 1970s, federal R&D programs rapidly advanced the technology, leading
to early commercial implementation of CSP in the mid-1980s. As energy prices
declined during the 1980s, commercial interest in CSP waned, but research and
development efforts did not stop — making incremental advances in system per-
formance, reliability and cost over time.** As a result, the cost per kilowatt-hour
of CSP was cut by two-thirds and the industry has a goal of cutting costs in half
again by 2015.%

These advances have brought CSP to the brink of wide-scale commercializa-
tion. Researchers at Sandia National Laboratory believe that additions of up to
20,000 megawatts of new
CSP capacity could come on
line by 2020.%

The Nevada Solar One power
plant, opened in 2007, is the
largest solar thermal power plant
built anywhere in the world since
1991. (Credit: Desert Vu, used
under Creative Commons license,
creativecommons.org/licenses/by-

nc-nd/2.0/deed.)
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Benefits of the RES

benefits to the environment and the

economy. Even though many state
RES policies are in their early stages of
implementation, they are already making
a positive impact on the environment and
local economies.

Renewable energy provides a host of

Environmental Benefits

Global Warming Pollution
Renewable electricity generation installed
in RES states averts millions of tons of
global warming pollution each year. Global
warming emission savings from RES poli-
cies depend on the type of power production
thatis avoided by new renewable energy. For
the purposes of this report, we assume that
renewable energy in RES states replaces
new combined-cycle natural gas-fired power
plants, the least polluting fossil fuel power
plants.’? This assumption is likely very
conservative and RES policies likely deliver
greater global warming emission reduction
benefits than are estimated here.
Assuming that renewable energy added
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in RES states through 2006 replaces
combined-cycle natural gas power plants,
those additions of renewable energy would
avoid an estimated 8.4 million metric tons
of carbon dioxide emissions each year,
equivalent to taking more than 1.5 million
cars off America’s roads. Renewable genera-
tion planned for addition in RES states in
2007 will save an additional 3 million metric
tons per year.

The 11.4 million metric tons of carbon
dioxide that will be averted by renewable
power in RES states by the end of 2007
represents just a small share of the 2,375
million metric tons of carbon dioxide emit-
ted by electric power plants nationwide
in 2005.” But it is a significant savings,
equivalent to taking more than 2 million
cars off the road for a year.’* And the sav-
ings will only increase over time: the Union
of Concerned Scientists estimates that state
RES policies will avert more than 118 mil-
lion metric tons of carbon dioxide pollution
per year by 2020.%

Emissions of Other Harmful

Pollutants
By avoiding the need to burn natural gas
and other fossil fuels in power plants,



renewable energy also reduces emissions of
pollutants that contribute to unhealthy air.
Fossil fuel-fired power plants emit smog-
forming pollutants (such as nitrogen oxides
and hydrocarbons) and sulfur oxides, which
form dangerous fine soot particles that can
become lodged deep in the lungs, con-
tributing to a variety of health problems.
Coal-fired power plants also emit mercury,
a potent neurotoxin that can affect brain
development in young children.

Emissions of nitrogen oxides and sulfur
oxides from power plants are regulated
by the U.S. Environmental Protection
Agency and state agencies. Sulfur dioxide
emissions from power plants are governed
by a nationwide “cap-and-trade” program.
Under cap-and-trade, power plants must
own permits called “allowances” for every
unit of pollution they emit, with the total
number of allowances limited by an overall
cap. Power plants that emit less pollution
can sell their excess allowances to other
power plants. A similar cap-and-trade
program governs nitrogen oxide emissions
from power plants in the eastern United
States.

Because emissions of nitrogen oxides
and sulfur oxides from power plants are
determined by the level of the emissions
cap, expansion of renewable energy would
not necessarily reduce emissions of these
pollutants in the aggregate. However, ex-
pansion of renewable energy could reduce
the cost of complying with emission limits
and may allow government to contemplate
tighter emission standards that are more
protective of human health in future
years.

Even when compared to natural gas-
fired combined cycle power plants—the
cleanest fossil fuel power plants—renew-
able generators produce significantly fewer
emissions. Renewable generators built in
RES states would reduce more than 2,100
tons per year of nitrogen oxide emissions,
44 tons per year of sulfur oxide emissions,
and 220 tons per year of non-methane

hydrocarbon emissions compared with
natural gas-fired plants. Again, these
reductions do not necessarily translate
into reductions in aggregate emissions in
the short term, but they do help put the
United States on a path toward a cleaner
electricity system that is more protective
of human health.

Table 3. Estimated Annual Emission Reductions from
Renewables Built After Adoption of State RESs versus
Emissions from Natural Gas Combined Cycle Plants (tons)

Including
Through Planned
2006 2007 Additions
Nitrogen oxides 2,104 2,854
Sulfur oxides 44 60
Non-methane
hydrocarbons 221 300

Water Consumption

Fossil fuel-fired power plants also consume
large amounts of water to produce steam
to turn turbines. In parts of the country
where water is scarce—particularly in the
western states—switching from fossil fuels
to renewable energy can produce large sav-
ings in water consumption.

While some forms of renewable power
generation (such as biomass energy plants
and solar thermal plants) consume water in
much the same way as conventional fossil
fuel-fired plants, wind power and solar
photovoltaics consume very little water.
Assuming the best-case scenario for water
consumption in a natural gas combined
cycle plant (and assuming that the opera-
tion of biomass, landfill gas, geothermal
and solar thermal power plants delivers
no net water savings), renewable electric-
ity generators built in RES states can be
expected to save significant amounts of
water.’®
Renewable generators built in states that

had adopted RES policies through 2006
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save an estimated 1.2 billion gallons of water
per year. Including generators planned for
2007, the savings increase to nearly 1.9 bil-
lion gallons per year.

Table 4. Water Savings from
Renewables Built After Adoption of
State RESs (billion gallons per year)

Including
Through Planned
2006 2007 Additions
1.19 1.87

Economic Development

Renewable energy can play an important
role in revitalizing America’s economy.
A 2006 study by the National Renewable
Energy Laboratory of Arizona, Colorado
and Michigan found that wind energy de-
velopment creates greater direct economic
benefits than building new natural gas or
coal-fired power plants.”” States with RES
policies are already beginning to reap these
economic benefits through new jobs in
manufacturing and many other areas of the
economy as well as accelerated economic
development in rural areas.

Job Creation

Only a little more than a decade ago, the
United States was the world’s leader in
renewable energy technology. As late as
1997, for example, the United States was
the world’s leading producer of solar pho-
tovoltaic systems.” In the decade since,
however, Europe and Japan have moved
aggressively to promote renewable en-
ergy, sparking the development of strong
renewable energy industries and creating
thousands of jobs.
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As a result, the United States now lags
in most categories of renewable energy
development. Europe’s wind industry em-
ployed nearly 50,000 workers in manufac-
turing, installation and maintenance of
wind turbines in 2002, compared to just a
tew thousand in the United States.”” And
the United States produced less than 10
percent of the world’s photovoltaic sys-
tems in 2005, trailing far behind Japan
and Europe.*

But over the last two years, America
has begun to close the gap, thanks in large
part to the burgeoning domestic market
for renewable energy created by state
RES policies. Wind and solar equipment
manufacturers now see that much of the
United States has made a strong, long-
term commitment to the development of
renewable energy, and investment dollars
have started to flow.

RES states have not been the only ben-
eficiaries of the renewable energy boom—
indeed, the renewable energy supply chain
extends to all 50 states. But the RES states
have, in many cases, been the epicenters
of renewable energy development, draw-
ing the most significant investments in
manufacturing facilities and other infra-
structure. The result has been the creation
of thousands of new, high-quality jobs.

Wind Turbine Manufacturing

Over just the past two years, several of
the world’s leading manufacturers of wind
turbines have built or announced the
construction of manufacturing facilities
in the United States, adding hundreds of
high-quality jobs. Most of those plants are
located in or near states that have adopted
RES policies. For example:

e In March 2007, Vestas, the world’s
largest wind turbine manufacturer,
announced that it would build a manu-
facturing facility in Windsor, Colo-
rado, employing approximately 400
people.”



Job Creation Potential of
a National RES

n 2007, the Union of Concerned

Scientists (UCS) released a study of
the economic impacts of a national
RES calling for 20 percent renewable
electricity by 2020. UCS estimated
that the national RES would:

* Create 185,000 new jobs from
renewable energy development.

* Produce $66.7 billion in new
capital investment; provide $25.6
billion in income to farmers,
ranchers and landowners; and add
$2 billion in local tax revenues.

* Save consumers more than $10
billion on their electricity and
natural gas bills by 2020.¢!

Recent growth in solar energy is creat-
ing new jobs—both in manufacturing of
solar panels and in installation of solar
energy systems. (Credit: Craig Miller
Productions/DOE)

In November 2006, TECO/Westing-
house announced a partnership in which
the company will manufacture technol-
ogy for wind turbines at its Round Rock,
Texas facility, adding approximately 100
jobs. ®

* In August 2006, Siemens announced
that it will build a wind turbine manu-
facturing plant in Fort Madison, Iowa,
creating approximately 250 jobs.%* Sie-
mens joins Clipper Windpower in Iowa,
which operates a wind turbine manufac-
turing facility in Cedar Rapids.

* In July 2006, Suzlon Energy opened
a wind rotor blade assembly facility in
Pipestone, Minnesota with an annual
capacity of 600 MW that employs up
to 275 skilled workers. The company
had built a wind farm in the area using
turbines manufactured elsewhere in
2003.9

* Inmid-2006, the Spanish wind turbine
manufacturer, Gamesa, opened a manu-
facturing facility Cambria County,
Pennsylvania, employing more than
230 workers.®e The company, whose
U.S. headquarters is in Philadelphia, is
also building three new manufacturing
plants in Bucks County, Pennsylvania
on the site of a former steel mill.””

Manufacturers of wind turbine blades
and other components are expanding their
operations in the United States in response
to growing demand for wind energy.
(Credit: NEG Micon)
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Solar Photovoltaics

Solar photovoltaic manufacturing has
experienced similar dramatic growth.
Between 2000 and 2005, the number of
people employed in the solar photovoltaic
industry in the United States increased by
more than 60 percent, adding more than
1,100 jobs.®® Employment in the industry
will take another large leap with major
additions of photovoltaic manufactur-
ing, again centered in states with RES
policies.

* InJuly 2007, BP Solar broke ground on
a $97 million expansion of its Frederick,
Maryland facility that will nearly double

the facility’s production capacity to 150
MW 69

e In April 2007, Evergreen Solar an-
nounced that it will add 70 MW of
production capacity at its Westborough,
Massachusetts facility, doubling the
number of employees in the state to
more than 600.7

versus fossil fuels.”
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Renewable Energy Creates More Jobs than Fossil Fuels

|nvestment in renewable electricity generation creates more jobs than a similar
investment in fossil fuel-fired generation.

A 2004 study by researchers at the University of California-Berkeley estimated
that a 20 percent national RES would create twice as many jobs as providing the
same amount of electricity via an expansion of coal and natural gas-fired power
plants. Photovoltaics generate the greatest employment per unit of energy pro-
duced, with wind power and biomass also likely contributing to employment gains

Fig. 9. Jobs Created per Unit Energy”
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* In March 2007, SolarWorld AG an-
nounced that it will build North Amer-
ica’s largest solar manufacturing facility
in Hillsboro, Oregon, which will pro-
duce 500 MW of solar cells per year by
2009.7" At the same time, the company
announced that it will expand its solar
module factory in Camarillo, California
to integrate the solar cells produced at
the Oregon facility into solar modules.

Renewable Energy Supply Chain

For every firm that manufactures wind tur-
bines or solar panels, there are several firms
that supply component parts, raw materials
or machinery to those companies. The
renewable energy supply chain includes
many firms—some in RES states and oth-
ers not—all of which benefit from a greater
commitment to renewable energy.

The recent surge in solar photovoltaic
manufacturing, for example, has helped
spur a similar surge in plans to produce
polysilicon, the key ingredient in most
solar panels. In 2007, four firms announced
plans to increase polysilicon production at

existing plants or to build new plants, with
the new activity to take place in Idaho,
Pennsylvania, Montana and Michigan.”

The wind industry casts a similarly long
shadow, with a supply chain that includes
manufacturers of towers, controls, gear-
boxes, drive trains, rotors and other com-
ponents. A 2004 report by the Renewable
Energy Policy Projectidentified companies
that supply wind energy components in
every region of the country—even those
without a strong wind resource or a re-
newable electricity standard.” Thus, while
RES states have seen the bulk of renewable
energy job creation, reflecting their long-
term commitment to renewable energy,
the benefits of renewable energy develop-
ment spread far and wide throughout the
United States.

Non-Manufacturing Jobs

Manufacturing is not the only economic
sector to benefit from renewable energy
development. Construction workers install
wind turbines and electricians install solar
panels on rooftops. Maintenance workers

Fig. 10. Manufacturers of Wind Turbine Components, 20047
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keep wind farms running, while engi-
neers, accountants and project planners
identify new opportunities for renewable
energy development and transform them
into reality. Behind those ranks of renew-
able energy workers stand many others
who owe their jobs at least in part to the
increased economic activity generated by
renewable energy investment, whether they
are truckers, producers of raw materials,
service workers or employees at corporate
headquarters.

A 2004 analysis of the impact of wind
farm development in one rural community—
Lamar, Colorado—documented the broad
economic impacts of a local wind farm,
“from snack bars to rebar.” Among the
benefits resulting from the project were:

* The employment of more than 400
people working for subcontractors at
the height of wind farm construction.

* High occupancy rates for local housing
rentals and hotels.

* Dramatic increases in business at lo-
cal restaurants, movie theaters, hair
salons, convenience stores and other
establishments.

* Renewed interest in business develop-
ment in the community.

* The creation of 15-20 permanent, well-
paying jobs.”

Rural Economic Development

The Colorado example demonstrates
how renewable energy can provide an
infusion of dollars into often struggling
rural economies, helping to sustain local
businesses, improve education and other
public services, and preserve family farms.

Wind farms can provide an additional source of income to farmers and ranchers while boosting the
economic prospects of rural communities. (Credit: Cielo Wind Power, DOE/NREL)
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Minnesota: Property Tax Revenue from
Wind Power Development

Wind farms are often built in rural areas that have a narrow tax base for local
governments, making it a constant struggle to raise money to pay for important
public services. A new wind power development can add tens of thousands of dollars
to local and county governments’ budgets.

Lincoln County, in southwest Minnesota, is home to a shrinking, aging popula-
tion. Farming provides the most jobs in the county, but earnings vary substantially
from year to year as crop prices fluctuate. Twelve percent of county residents live
below the poverty level, 25 percent more than the Minnesota average.

In 1998, Enron Wind built the Lake Benton I wind development, a 107 MW
facility that produces 327 million kWh of electricity each year.®® The facility cre-
ated 19 new operations and maintenance jobs and boosted personal income in the
county by $909,000 annually.

Local tax revenues also rose. In 2000, the project increased tax revenues by
$611,200, providing 13 percent of tax revenue collected in the county that year.®
County government received approximately 45 percent of funds, local school districts
received another 45 percent, and town governments received 10 percent. In 2002,
revenue from the Lake Benton [ wind development and a second, older development
in the county provided 25 percent of the county’s tax revenue.®

Tax revenues declined in 2001 and 2002 because the value of the wind farm
began to depreciate.®® Minnesota has since changed its tax on wind farms, shifting
away from a property tax-based system to one based on production from the wind
farm.*” This new tax structure creates a more even stream of payments to local
governments over the life of the project and allows the wind farm owner to spread
out tax costs.

In the words of one Oregon wheat grower,
“Renewable energy standards are the best
thing for rural communities since the
plow.””

The Lamar, Colorado wind farm, for
example, caused sales tax revenues to spike
by approximately 60 percent during con-
struction and resulted in royalty payments

to local landowners of $3,000 to $6,000
per turbine. The project is estimated to
boost Prowers County’s tax base by 29
percent, providing much-needed revenues
for local schools, hospitals and other public
services.”

In Texas, which has seen the largest
growth in wind energy development in

“Renewable energy standards are the best thing for rural
communities since the plow.”

—Don Coats, Oregon wheat farmer
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the United States, the influx of dollars to
rural landowners and communities has
been large. The American Wind Energy
Association estimates that royalty pay-
ments to landowners exceed $9.5 million
per year, while boosting local property tax
revenues.®

Increases in property tax revenue can
be a boon to local communities. The U.S.
Department of Energy reported that Pecos
County, Texas added $4.6 million to its
property tax revenue from wind energy
development in 2002, with rural counties
in Minnesota, Wisconsin, Iowa, Oregon,
Washington and Wyoming also receiving
large infusions of property tax revenue. In
the case of Kewaunee County, Wisconsin,
the $200,000 in additional property tax
revenue from wind energy represented half
of the county’s total budget.®!

Cost Savings

It is commonly assumed that renewable
energy is more expensive than fossil fuel-
fired power. In some places, and by some
measures, thatis true. However, renewable
energy often competes favorably. And when
one accounts for the full cost of fossil fuel
fired power plants—including such factors
as global warming pollution and the risk
of future spikes in fossil fuel prices—the
economic benefits of renewable energy are
magnified.

Renewable Energy as a Least-Cost

Resource

In some parts of the country, renewable
energy has at times been the least-cost
technology to serve electricity demand.

A 2007 study by the energy research
firm, Wood MacKenzie, estimated that
complying with a federal 15 percent renew-
able electricity standard would require an
additional $134 billion in capital expendi-
tures between 2006 and 2026. However,
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by reducing demand for natural gas and
wholesale gas prices, the RES would reduce
power plant operating costs by $240 billion,
meaning that a federal RES would reduce
the cost of generating electricity by more
than $100 billion over that time period.®

In Colorado, the state Public Utilities
Commission ordered Xcel Energy in 2001
to purchase wind power as a least-cost
source of power for Colorado consumers.*’
Wind energy, which is abundant in the
plains of eastern Colorado, was judged to
be less expensive than a comparable invest-
ment in natural gas generation capacity.
Those predictions have since been borne
out by experience—a 2006 study estimated
that wind energy already purchased by Xcel
Energy will save Colorado consumers $251
million in fuel and emission costs over a
20-year span.”

In Washington state, Puget Sound
Energy, which provides electricity to the
Seattle area, undertook least-cost planning
processes in 2003 and 2005 to determine
how to satisfy future energy needs. The
process took into account not only the
current cost of various resources, but also
the anticipated cost of carbon dioxide emis-
sions in the future and the risk of fossil fuel
price spikes. Wind power played a key role
in both least-cost plans, with Puget Sound
Energy committing to the installation of
379 MW of wind power in its 2003 plan
and the addition of power from a planned
large wind farm in Oregon and a planned
geothermal power plant in Idaho in its
2005 plan.” The company’s 2007 resource
plan includes further investments in wind
power.”?

In California, renewable energy has
often beaten the price assumed for con-
struction and operation of new natural
gas combined-cycle power plants (called
the “market price referent” in California’s
RES). Since 2002, more than 80 percent
of the renewable generating capacity for
which contracts have been signed by the
state’s three largest utilities under the



s Renewable Energy
Becoming More Expensive?

fter decades of price declines, the price of renewable energy technologies, in-

cluding wind turbines and solar panels, has been on the rise. So too, however,
have prices for competing electricity generation technologies. Puget Sound Energy,
in its 2007 Integrated Resource Plan, estimated that the cost of wind generation
had increased by 76 percent from four years earlier, but that the cost of natural gas
combined cycle plants had increased by 44 percent and the cost of natural gas to
fuel those plants had increased by about 85 percent.’* Similar cost increases have
been documented for new coal and nuclear power plants in the United States and
around the world.””

The recent price spike for solar panels has been driven in part by rapid growth
in demand outstripping supply of raw materials, such as the polysilicon used in
most solar panels. For wind turbines, prices have risen due to a variety of factors
including the declining value of the U.S. dollar, higher prices for materials such
as steel, and shortages of key wind turbine components.”

However, recent boosts in manufacturing capacity for solar panels and wind tur-
bines in the United States could enable the industries to achieve greater economies
of scale that could reduce prices in the long term, improving the competitiveness

of renewable energy even further versus other forms of power generation.

California RES has been obtained at costs
below the market price referent.”

Not every state requires utilities to
evaluate and purchase generation resources
on a long-term, least-cost basis, and some
states that do require resource planning
fail to include the environmental costs of
various alternatives (including the very
real costs that could arise from limits on
global warming pollution from power
plants). The examples of Washington,
Colorado and California, however, suggest
that renewable energy can often compete
head-to-head with fossil fuels and, in many
cases, save consumers money outright.

Solar Power:

Avoiding Utility Expenses

Solar photovoltaic power is more expensive
than wind power, but it has unique attri-
butes that make it more cost-competitive

than it appears to be on the surface. Solar
panels provide energy at times when it is
in the greatest demand, and consequently
most expensive—during hot summer days
when air conditioning demand is at its
peak. One recent study suggests that the
value of utility-installed PV can exceed
$6,000 per kilowatt in avoided investments
in peak generation capacity, natural gas,
transmission congestion charges, distribu-
tion system expansion, and other utility
expenses.” Including these avoided costs
improves the economics of solar power.

Reduced Natural Gas Prices

Renewable energy development also re-
duces demand for fossil fuels, particularly
natural gas, which is limited in supply and
has experienced dramatic price volatil-
ity over the last several years. Reducing
demand for natural gas eases the pressure

Benefits of the RES 35



on natural gas prices, such thata 1 percent
reduction in natural gas demand results in
a reduction in wholesale natural gas prices
of 0.8 percent to 2.0 percent.”® A 2005 study
estimated that the 18 state RES policies
then in effect would produce savings of
approximately $10 billion in lower natural
gas bills as a result of reduced demand for
natural gas.”” Reductions in natural gas
prices benefit individuals and businesses
throughout the economy—from families
keeping their homes warm during the
winter to industries that use natural gas as
a raw material.

The Cost of RES Compliance

Overall, renewable electricity standards
have not led to significant rate increases
in most of the states where they have been
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adopted. A 2007 review of state RES poli-
cies by analysts at the Lawrence Berkeley
National Laboratory and the Energy In-
formation Administration estimated that
the rate impact of RES policies in six of
seven states studied was likely less than
0.5 percent. (The six states were Maine,
Maryland, New Jersey, New York, Con-
necticut and Arizona. The seventh state,
Massachusetts, has experienced higher
costs due to poor program design, but the
program still has an estimated rate impact
of only 1 percent.)!” The analysis held out
the possibility that RES policies in other
states could result in lower electricity costs
and concluded that, to date, “there is little
evidence of a sizable impact on average
retail electricity rate in most instances”
from RES policies.”!



Conclusion and Recommendations

States that have adopted renewable
electricity standards are in the fore-
front of renewable energy development in
the United States. Those states are now
reaping the benefits of that development
in reduced emissions of global warming
pollutants and other dangerous air pollut-
ants, economic development, and, in some
places, lower costs for energy.

Some of the benefits of state renewable
electricity standards are being enjoyed by
residents of states that have not adopted
the standards. Renewable energy manu-
facturing activities are creating jobs and
economic development up and down the
supply chain, boosting businesses in every
corner of the United States. And all Ameri-
cans benefit when we reduce pollution and
conserve fossil fuels.

To expand the benefits of renewable
energy development, the United States
should adopt a renewable electricity
standard requiring at least 25 percent of
the nation’s electricity to come from new
renewable resources by 2025. States that
have not yet adopted renewable electric-
ity standards should consider doing so. And
states that have adopted renewable electricity

standards should consider setting more ag-
gressive goals for clean renewable energy
and ensuring that their existing policies are
designed to maximize renewable energy
development by requiring a significant
share of renewable energy to be obtained
through long-term contracts and allow-
ing only truly clean, renewable sources of
energy to qualify under the RES.

Similarly, state and federal governments
should ensure that other public policies are
aligned with the goals set forth in renew-
able electricity standards. For example,
the federal government should shift sub-
sidies away from dangerous and polluting
sources of energy—such as nuclear and
coal-fired power plants—and direct that
tunding toward research, development and
deployment of clean, renewable sources of
energy. Both state and federal governments
should also work to maximize the amount
of energy we save through improvements
in energy efficiency, which is often the
cleanest, cheapest way to address America’s
energy needs.

America is on the cusp of a revolution
in the way we generate and use electricity,
moving away from the dirty and polluting

Conclusion and Recommendations
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energy sources of the past and toward a new renewable electricity standards are leading

energy future that relies on clean, renew- the way, in the process demonstrating how
able energy to satisfy a greater share of our renewable energy can protect our environ-
electricity needs. States that have adopted ment while boosting America’s economy.
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Definition of Renewable Energy
Throughout this report, renewable energy
is considered to include electricity generat-
ed from the following sources: agriculture
crop byproducts, black liquor, geothermal
energy, landfill gas, solar power, wood
and wood waste, wood waste liquids, wind
power, and other biomass solids, liquids
and gases. Hydroelectric power, while
renewable, may have significant environ-
mental impacts and is not included in this
analysis. Similarly, municipal solid waste
is not included as a renewable source of
energy.

The definition of renewable energy
used in this report does not necessarily
match the definitions of renewable energy
in the various state RES policies. Some
sources defined as renewable here may be
excluded from state RES policies, while
other sources of energy may be defined as
“renewable” under state RES policies, but
are not included in this analysis.

Source of Generating Capacity Data
Estimates of renewable energy capacity are
based on bulk electric generating capacity

Methodology

through 2005 as reported to U.S. Depart-
ment of Energy, Energy Information Ad-
ministration, Form 860 Database: Annual
Electric Generator Report, downloaded from
www.eia.doe.gov, 27 June 2007. Generating
units listed as retired in the Form 860 data-
base were excluded from this analysis.

Data on new renewable energy additions
in 2006 were obtained from U.S. Depart-
ment of Energy, Energy Information
Administration, Generating Unit Additions
in the United States by State, Company and
Plant, 2006, downloaded from www.eia.
doe.gov, 27 June 2007. Proposed 2007 ca-
pacity additions were obtained from U.S.
Department of Energy, Energy Informa-
tion Administration, Proposed U. S. Electric
Generating Units by Year, Month, Company
and Plant, fanuary 2007 - December 2007,
downloaded from www.eia.doe.gov, 27
June 2007.

U.S. Energy Information Administra-
tion data include only generators that
provide electricity to the nation’s bulk
electricity system and do not include
smaller, distributed renewable generators
(such as solar panels installed on homes
and businesses).
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Attribution of Renewable
Generating Capacity to

“RES States”

Renewable generating capacity was at-
tributed to an “RES state” if that state had
adopted an RES by the end of the year
prior to the year the generator went into
service.

Calculation of Renewable
Energy Benefits

In calculating the emission reductions
from new renewable energy, we assumed
that new renewable energy would sup-
plant natural gas-fired combined-cycle
power plants, the cleanest form of fossil
fuel generation. This assumption is very
conservative, as renewable energy will
sometimes displace forms of generation
with greater carbon dioxide emissions per
unit of energy produced. (For example,
relatively inefficient “peaking” genera-
tors that operate only at times of highest
demand for electricity.)

Annual electricity production from re-
newable energy technologies was calculated
using estimated annual capacity factors for
renewable generators built in 2006 from
U.S. Department of Energy, Energy Infor-
mation Administration, Assumptions to the
Annual Energy Outlook 2007, April 2007.

To estimate averted carbon dioxide
emission reductions from renewable en-
ergy, we assumed a heat rate for natural
gas combined cycle power plants of 7,163
BT U/kilowatt-hour from U.S. Department
of Energy, Energy Information Adminis-
tration, Assumptions to the Annual Energy
Outlook 2007, April 2007. Carbon dioxide
emissions per BTU of natural gas con-
sumed were based on carbon coefficients
from U.S. Department of Energy, Energy
Information Administration, Documenta-
tion for Emissions of Greenbhouse Gases in the
United States 2004, December 2006.

We assumed that all renewable energy
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technologies (except geothermal energy)
produce zero net carbon dioxide emissions.
Biomass combustion produces carbon
dioxide, but produces zero net carbon
dioxide because biomass absorbs carbon
dioxide from the atmosphere as it grows.
For geothermal energy, carbon dioxide
emission rates were obtained from U.S.
Department of Energy, Energy Informa-
tion Administration, Documentation for
Emissions of Greenhouse Gases in the United
States 2004, December 2006. Landfill gas
and manure digesters produce additional
global warming emission reductions by
reducing emissions of methane, which is a
potent greenhouse gas. Those additional
benefits are not reflected in this report.

For emissions of nitrogen oxides, sulfur
oxides and non-methane hydrocarbons,
we assumed emission rates from a natural
gas combined cycle power plant based on
Pamela L. Spath and Margaret K. Mann,
National Renewable Energy Labora-
tory, Life-Cycle Assessment of @ Natural Gas
Combined-Cycle Power Generation System,
September 2000. We did not assume any
emission benefits from biomass or biogas
combustion. Biomass power plants produce
air pollutants at varying rates and emission
reductions from these technologies cannot
be assumed.

Water savings were based on assumed
water consumption of approximately 0.1
gallon per kilowatt-hour for a natural gas
combined cycle plant from Clean Air Task
Force and Land and Water Fund of the
Rockies, The Last Straw: Water Use by Power
Plants in the Arid West, April 2003. We as-
sumed no water consumption benefits from
biomass technologies and solar thermal
power plants. We also assumed no water
consumption benefits from geothermal
power plants, which “consume” significant
amounts of water from deep underground
sources that are typically unsuitable for
other uses. Finally, we assume that wind
and solar photovoltaic power consume no
water in their operation.
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