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Editors’Summary: The United States saw a phenomenal period of wind instal-
lation in 2006, with over 3,000 megawatts of installed capacity added. Is this
just another upswing in the boom-bust cycle of wind power in the United
States? Alex Bandza offers an answer based on the histories of wind power and
energy policy in three different countries. In this Article, he compares wind pol-
icies in Denmark, Germany, and the United States. Pulling from lessons
learned from successes in the European countries, he suggests how future U.S.
legislative decisions might be shaped to prevent the recurrence of policy mis-
takes that hindered wind development.

I. Introduction

The recent history of wind power stands as a remarkable tes-
tament to the leverage of well-designed policies. In the last
20 years, the price of wind power has fallen from $0.8 per ki-
lowatt hour (kWh) to $0.045 per kWh, and in the past 10
years, the total net installation of wind in the world has in-
creased tenfold.1 With the rising cost of fossil fuels and in-
creasing concerns over foreign energy dependence, wind
continues to offer a cost-competitive and domestic energy
source for many countries.

After the explosion of wind power in California in the
early 1980s, U.S. wind energy entered a period of stagnation
that lasted over a decade. Even today, wind expansion in the
United States continues to follow a “boom-bust” cycle that
correlates to whatever federal tax credit is currently in place.
However, there are many other issues to address that can
help explain why wind in the United States has not seen the
stability and success of wind in Europe.

In this Article, I will look at wind policies that facili-
tate or have facilitated wind energy expansion in the
United States, and I will compare those policies to similar
policies in Denmark and Germany. Germany was chosen
because it has the highest net installed capacity in the

world.2 Denmark was chosen because it has the highest pro-
portional installed capacity in the world.3

To begin, I will look at the historical impetus for wind in
each country to better understand the rationale behind the
implementation of policies. Then, I will examine several
categories of policy that have accounted for varying de-
grees of success in each country. Following that, I will look
at the specific problems of the U.S. tax code that impede
our own wind expansion. I will conclude with brief pol-
icy recommendations.

By breaking down these policy categories and comparing
them at a national level, I hope I can offer policy reasons for
the stronger success of wind expansion in Denmark and
Germany. In addition, the interaction between policies in
one country poses a difficult problem in itself that this cate-
gorization aims to address. With a clear understanding of
what has worked in Europe and what has not worked in the
United States, legislative decisions can be better shaped in
the future to prevent the U.S. policy mistakes of the past.

II. Background Information

While large-scale wind projects have similar benefits for
any country, it is important to distinguish the particulars of
why Denmark, Germany, and the United States each chose
to pursue wind energy in the past 30 years. The Organization
of the Petroleum Exporting Countries (OPEC) oil embargo
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of 1973 and the following fossil fuel-price instability can be
thought of as the “wake-up call” for renewable, more diver-
sified energy sources, including wind energy. However,
Denmark, Germany, and the United States each had a
unique response (and subsequent variation in the pursuit
of wind energy) that can be partially explained by politics
and domestic energy resources. How each country re-
acted with wind as the answer to the energy dependence
problem greatly depends on how it perceived the threat of
future oil shocks.

A. The Stimulus for Wind in the United States

After the economic crisis of the 1973 oil embargo and the
subsequent oil crisis, the Carter Administration responded
with the National Energy Act in 1978. During his famous
“crisis of confidence” speech, President Jimmy E. Carter
vowed that, “this nation will never use more foreign oil than
we did in 1977—never. From now on, every new addition to
our demand for energy will be met from our own production
and our own conservation.”4 While appearing to be a call for
renewable energy, President Carter mentioned the need to
develop oil shale in order to assuage our dependence on for-
eign oil with our own petroleum resources. Attacking utili-
ties specifically, President Carter mandated that utilities cut
oil consumption by 50% over the next decade, while simul-
taneously switching to coal.5

From the period between 1978 and 2005, coal’s share in
the electricity fuel mix has grown from 49% to 51%, while
oil’s share has shrunk from 16% to less than 3%. However,
nuclear energy made up most of the difference, increasing
from 12% to 20% over the same time span.6

President Carter’s goal to reduce utility oil consumption
was a success, but oil never constituted a large portion of the
fuel mix for electricity generation in the first place. Coal
held the dominant share of the fuel mix when the oil em-
bargo struck, and its continued expansion is a reflection of
abundant, relatively clean, and cheaply extractable U.S.
coal reserves. President Carter (and subsequent Administra-
tions) could appear to solve the foreign petroleum depend-
ency problem by passing subsidies toward renewable en-
ergy, but in fact, the utility sector was weaned off oil with a
painless transition to more coal power and the implementa-
tion of nuclear power.

B. The Stimulus for Wind in Germany

Germany could have no national response to the oil em-
bargo in 1973, as the country was not reunified until October
3, 1990. However, there was a West German (Federal Re-
public of Germany) policy response to the embargo. In the
following section, I use the term “Germany” to indicate any
area of the Federal Republic of Germany, both pre- and
post-unification. Germany did not immediately need to de-
velop a renewable energy policy to decrease petroleum util-
ity energy consumption, but choices made soon after the

embargo would strongly encourage the later development of
wind energy.

First, Germany survived the oil embargo because of am-
ple coal resources and the later implementation of nuclear
energy. Nevertheless, a quick look at the numbers explains
why Germany both withstood the embargo but needed to
make several large energy choices shortly thereafter. Be-
tween 1980 and 2001, domestic coal production fell from
87 million tonnes to 21.7 Even after this considerable de-
cline in production because of the very high costs of ex-
traction, the ambiguity over future subsidies, and the clo-
sure of several mines in East Germany for questionable
safety records, Germany is currently the seventh largest coal
producer in the world.8 The net use of coal for power gener-
ation has remained relatively constant in the last 30 years,
but the proportional use of coal for electricity generation is
noticeably declining.9 As such, Germany needed to sup-
plement the quickly declining role of coal power in the
electricity fuel mix.

An interesting development in Germany has been its
stance on nuclear power over the last 30 years. The coun-
try’s strongest response to the 1973 oil embargo was the
quick deployment of nuclear energy (although oddly
enough, in light of the need for domestic energy security,
Germany imports all of its uranium). By the end of the de-
cade, five new power plants had been commissioned within
the entire German territory.10 By 1989, 17 nuclear power
plants had been built.11

Reunification closed a few plants for safety reasons, but
politics ensured the end of nuclear power in Germany within
the next two decades. The coalition government Bündnis
90/Die Grünen (Alliance 90/The Greens), with strong
anti-nuclear leanings from the Green Party portion of the co-
alition, passed legislation in 1998 to decommission all nu-
clear plants by 2022. Opposition leaders have vowed to re-
verse the decision, but the transformation has already
started—two plants were decommissioned in 2003, and one
was decommissioned in 2005.12 However, the message is
clear that future energy choices in Germany must consider
the political instability and probable demise of domestic nu-
clear power.

Coupled with the increasing difficulty and cost of extract-
ing coal, energy security becomes a more dire issue when al-
most one-third of electricity generation capacity (nuclear
power, at 28% to 30%) is resisted by the reigning political
party. As such, Germany has a strong incentive to look out-
side both coal and nuclear. In light of these developments,
wind energy may provide the most secure investment in the
future of electricity generation for Germany, and its policies
reflect it.
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C. The Stimulus for Wind in Denmark

The oil embargo of 1973 was particularly brutal on Den-
mark—in 1973, Denmark relied on petroleum for almost
90% of its total energy needs, and the majority of it was im-
ported.13 In addition, Denmark has very poor coal reserves,
forcing it to import almost all of its coal for its energy needs.
When the oil shock hit in 1973, the utility sector in Denmark
was exposed for what it was—an unstable reliance on for-
eign energy sources.

The lack of cheap and easily extractable coal reserves
coupled with strong anti-nuclear sentiment forced Denmark
to look into renewable energy around the same time as the
United States. However, Denmark responded with a greater
fervor stimulated by its large foreign energy dependency
and lack of traditional alternatives. In 1985, the Danish gov-
ernment passed a resolution that nuclear power was never to
be used in Denmark and all future energy decisions were to
be made on the assumption that there never will be nuclear
power in Denmark.14

The answer for Denmark was to pursue an active role
in conservation, self-sufficiency in energy sources, and
diversification of energy sources that lasted until the mid-
1980s. However, the push toward renewable energy, espe-
cially wind, did not stagnate there. In an ambitious goal
titled “Energy 21” passed in 1996, the planning horizon
for energy security was extended out to 2030, at which
time Denmark aims to produce 50% of their electricity
from wind.15

D. Conclusions

In the utility sector, Germany and the United States were
lucky to have a more diversified fuel mix than Denmark
when the 1973 oil embargo hit. Both Germany and the
United States relied almost marginally on oil for electricity
production, and at the time, both Germany and the United
States could easily reduce oil consumption by increasing
coal and nuclear power. However, Germany has faced the
reality of decreasing and more expensive coal production
for years. Beyond the problem of coal use, Germany also
faces the simultaneous phaseout of nuclear power. There-
fore, Germany must create policies for renewable energy
that mitigate the gradual decline of the two largest energy
sources in its utility fuel mix.

Denmark’s ambitious renewable energy goals are a re-
sult of the intense economic crunch the utility sector felt af-
ter the 1973 oil embargo. With no coal resources to develop
and a history of heavy dependence on oil imports, Den-
mark’s policies toward renewable energy reflect the need
to build a domestic energy supply from almost nothing

while simultaneously adhering to the promise of no nu-
clear power.

The United States has escaped the more dire energy sup-
ply situations of both Denmark and Germany for a number
of years, but signs may be pointing toward recent (albeit
small) change. While our coal reserves are still plentiful and
easily extractable, our domestic natural gas supply is de-
creasing. As Frank Wolak, Professor of Economics at Stan-
ford University, explains, the United States has very re-
cently started importing natural gas, something that Europe
had to confront years ago.16 This development may be a hid-
den opportunity for renewable energy to gradually supple-
ment U.S. natural gas power generation.

III. What Has Worked in Denmark and Germany, and
Why Not Here?

A. Feed-In Tariffs

I begin by looking at feed-in tariffs because feed-in tariffs
bring significant investment stability to wind projects.
Feed-in tariffs are guaranteed contract terms that a wind
producer receives. They also require that a utility con-
nect with the wind power project, bringing further sta-
bility into the market and eliminating contractual ambi-
guity in the connection between the utility and the wind
power producer.

All three countries began their respective feed-in tariff
program with a variable-rate tariff. However, both Denmark
and the United States have phased out the feed-in tariff pro-
gram in place of renewable portfolio standards (RPS).17

Germany continues to use the feed-in tariff, although it is
now a fixed-rate tariff with a built-in annual reduction.

1. The Feed-In Tariff in the United States

The true large-scale development of wind in America began
with the passage of the National Energy Act in 1978 in re-
sponse to oil embargo in 1973. The most significant act
within the National Energy Act was the Public Utility Regu-
latory Policies Act of 1978 (PURPA). In order to stimulate
the development of alternative energy, PURPArequired that
utilities purchase the electricity generated by “qualifying fa-
cilities” at a certain cost. A qualifying facility was either a
small-scale producer of renewable energy that had a surplus
useable to the grid, or incidental producers that can generate
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electricity as a side-benefit of some other process.18 This
certain cost came to be known as the “avoided cost” of not
purchasing power from a traditional source, which was gen-
erally the price of fuel that would be needed to produce the
same amount of electricity.

PURPAhad several features that made it initially success-
ful. The avoided cost contract was negotiated for the fixed
cost of fuel at a specific point, not pegged to the current mar-
ket price of fuel for the duration of the contract. Therefore,
after the price of fossil fuels fell in the mid-1980s, wind pro-
ducers were enjoying revenues that far exceeded the com-
petitive price of electricity generated from fossil fuels. In
addition, the qualifying facilities under PURPA were also
exempt from some of the state and federal regulations that
applied to utilities.19 Some have attributed nearly 12,000
megawatts (MW) of non-hydro renewable energy directly
to the creation of PURPA.20 Randall Swisher, Executive Di-
rector of the American Wind Energy Association, has called
PURPA a “foundation stone for the modern renewable en-
ergy industry.”21

However, PURPA has faced a slow decline since its in-
ception. After the price of fossil fuels dropped in the 1980s,
the revenues guaranteed under the avoided cost contract
also fell, making the wording of PURPA its own barrier to
wind expansion. In addition, implementation of PURPA
was left to the states, and many gradually switched to com-
petitive bidding for contracts. Finally, because wind was be-
coming more competitive with traditional sources of elec-
tricity, many policymakers sought a more competitive in-
centive for wind energy.

The Energy Policy Act of 2005 signaled the figurative
end of PURPA. The Act exempted utilities from the obliga-
tion to enter into contracts with qualifying facilities if it was
found that the qualifying facility had nondiscriminatory ac-
cess to a competitive market.22 In addition, policymakers
were looking for a “post-PURPA” incentive for wind energy
since the mid-1990s, as wind was gaining a strong competi-
tive advantage against traditional fossil fuels. The gradual
phaseout of PURPA coincided with the rise of the RPS
passed in various states across the United States.

2. The Feed-In Tariff in Germany

Germany had little wind capacity going into the 1990s, but
that all changed with the passage of the Stromein-
speisungsgesetz23 in 1990, better known as the Electricity
Feed-in Law (EFL). The EFL guarantees the revenue of
wind projects to be 90% of the residential rate charged by

the utility.24 The law was similar to PURPA in that it re-
quired local utilities to connect nearby renewable energy
projects.25 However, the difference is that the revenues from
the EFLwere pegged to the price of output (the retail price of
electricity), whereas revenues under PURPA contracts were
adjusted to the price of inputs (the avoided cost of alternate
power production).

Passed in 2000, the Erneuerbare-Energien-Gesetz,26 or
Renewable Energy Sources Act (RESA), replaced the Elec-
tricity Feed-in Law of 1990. According to the German Fed-
eral Environment Minister Jürgen Trittin, the law was
needed to bring increased investment security in renewable
energy and also to comply with European Union directives.
Under the law, utilities are still required to connect with re-
newable energy facilities. However, RESAis a fixed feed-in
tariff as opposed to a variable feed-in tariff under the EFL.
Under RESA, wind power operators are guaranteed 0.0836
euros (EUR)/kWh ($0.107/kWh) for at least five years, and
0.0528 EUR/kWh ($0.0677/kWh thereafter until a com-
bined total of 20 years.27 RESA is structured so that places
with poorer wind receive the larger subsidy longer than
places with better wind, ideally a step toward evening out
the disparity of lower wind development occurring in south-
ern versus northern Germany. Finally, to encourage manu-
facturing cost reductions through learning-by-doing, the re-
muneration payments are reduced by 2% every year.28

The law was amended in 2004 to include renewable en-
ergy targets, but the general framework from above remains
the same. The updated version calls for 12.5% renewable
energy by 2010 and 20% by 2020.29

3. The Feed-In Tariff in Denmark

Due to extensive abuses from utility companies charging
varied and often outlandish connection fees for wind pro-
jects, the Danish Wind Turbine Owners’ Association pres-
sured the Danish legislature to introduce its own feed-in law.
The 1992 Law on Wind Turbines pegged revenues to wind
projects at 85% of the residential utility price.30

In 1999, the Danish feed-in law was phased out in place of
an RPS with tradable green certificates, to be implemented
by 2003. As part of the plan, the feed in was replaced with a
fixed feed-in tariff of 0.33 Danish krone (DKK)/kWh
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($0.057/kWh) that reflected the average revenue previously
enjoyed under the variable feed-in tariff.

4. Conclusions

While the early contracts under PURPA were often negoti-
ated with very generous terms (due to the high cost of fossil
fuels at the time), the erosion of oil prices in the mid-1980s
ensured that the avoided cost revenues for wind energy were
decreasing. The law unfortunately was trapped in its own
language, although historically, PURPA’s larger victory
would be the mandatory purchase provisions. By giving re-
newable energy a high priority, uncertainty by utilities
over the connection of wind facilities could end, bringing
necessary stability for investment in wind energy in the
United States.

However, the feed-in tariffs of Denmark and Germany
have proven more successful. By pegging the price as a pro-
portion of the retail price, the contracts generated in Den-
mark and Germany were tied to something inherently more
stable than the avoided cost of fossil fuels in America.
Typically, retail prices take time to absorb supply shocks,
making the contracts in Denmark and Germany more pre-
dictable and less subject to instability when fossil fuel
prices fluctuated.

B. Tax Incentives and Subsidies

There are two broad types of tax incentives that govern-
ments can offer renewable energy projects: investment sub-
sidies and production subsidies. Because wind is very capi-
tal-intensive but low in operational costs, investment subsi-
dies offer (in theory) the best way to mitigate the cost of the
entire wind project. In addition, when factoring in the time-
value of money, a lump sum of cash at the beginning of the
project gives a larger net present value than the same amount
dispersed on an annual basis. Finally, the administrative
costs on investment subsidies are lower because there is one
sum to consider per project, not a yearly allowance that must
be calculated.

However, investment subsidies have been criticized for
creating inefficient output. Critics contend that by not mak-
ing the subsidy contingent on output, an inherent lack of per-
formance accountability remains with the project. In addi-
tion, production subsidies encourage better siting of wind
projects because the final tab of the project will vary signifi-
cantly on how much wind energy you actually capture from
each turbine.

Regardless of these differences, larger subsidies in Eu-
rope could explain the faster growth of European wind.
However, there are several implications to consider, espe-
cially when looking to draw on the success of Europe to in-
crease the expansion of U.S. wind.

1. A “Flash in the Pan”—Early U.S. Efforts at Wind
Subsidies

The introduction of subsidies in the United States for wind
power began under the same National Energy Act of 1978
that implemented PURPA. The Energy Tax Act created both
residential and business investment tax credits for renew-
able energy. The business wind energy tax credit of 10% was
compounded on top of a 10% investment tax credit already

in place for renewable energy.31 The program was slated to
expire in December 1982. However, the Crude Oil Windfall
Profits Tax Act, passed in 1980, increased the business in-
vestment tax credit from 10% to 15% and extended the
credit program until December 1985.32 Combined with the
standard 10% investment tax credit, federal wind invest-
ment tax credits could now offset 25% of the cost of wind
installation.

During the same time period, California also offered a
25% state energy credit, which totaled a 50% investment tax
credit to offset the cost of installation when combined with
all the federal incentives applicable at the time.33 This
would soon prove to be a paramount financial resource for
the short-lived wind energy explosion in California in the
early 1980s. Under these generous terms, Altamont Pass,
the Tehachapi, and the San Gorgonio Pass wind farms were
built, and proved crucial to giving the United States the lead
in wind energy capacity until the 1990s.

These substantial offerings were short-lived. With oil
prices sliding in the mid-1980s, the U.S. Congress viewed
the many subsidies on renewable energy as too generous,
and financial support for wind energy eroded under the Tax
Reform Act of 1986. The Act eliminated the 10% invest-
ment tax credit.34 Coupled with the expiration of the busi-
ness investment tax credit for renewable energy under the
Crude Oil Windfall Profits Tax Act just a year earlier, wind
energy suddenly had no subsidies. As a result, wind energy
expansion quickly died in America.

2. The Resurrection of Wind Energy Expansion in America

The Energy Policy Act of 1992 introduced the production
tax credit (PTC) that stipulated a 10-year $0.015/kWh (ad-
justed for inflation) production subsidy for wind energy.
The tax credit is a guaranteed 10 years in length, making it a
significant source of revenue for any wind project. How-
ever, applications must be submitted when PTC eligibility is
available and the wind facility is online.

This presents several problems for wind developers. The
main frustration of the PTC is that it requires congressional
renewal (typically at irregular times) for extension, leading
to short and unreliable planning intervals. Because pro-
posed wind projects may take anywhere from one to five
years to properly site, plan, and secure funding for, a short
PTC eligibility window makes it a difficult source of reve-
nue for any wind developer to rely on. Already crippled by
this short application period, the PTC has been plagued with
more unreliability due to a historical failure of Congress to
give it a seamless existence. Between the end of 2003 and
October 4, 2004, the PTC was not available at all.35

Therefore, it is difficult to rely on the PTC when financ-
ing is decided, hurting both individual projects and the U.S.
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wind industry as a whole. Wind turbine manufacturers must
face a “boom-bust cycle” of manufacture in sync with the
uncertainty of the next PTC renewal. In doing so, they incur
unnecessary costs that will naturally affect the bottom line
of every wind project they supply. The American Wind En-
ergy Association estimates that if the PTC were given a defi-
nite five-year lifetime, manufacturers might see production
costs drop as much as 25%.36 Considering that a very large
portion of the cost of wind power comes from the turbine it-
self, this is a remarkable number.

Later, I will raise two problematic tax issues that fur-
ther cripple the PTC, both of which weaken U.S. wind ex-
pansion in general.

3. The Success of the Bundesländer in Germany

At the federal level, Germany has never had a production
subsidy for wind power, although it has had a brief federal
investment subsidy under the 100/250 MW Wind Program.
The 100 MW Wind Program was introduced in 1990 with,
as the name implies, a target of reaching 100 MW of in-
stalled wind power. A subsidy was granted of up to 60% of
the wind turbine investment cost, on top of the large reve-
nues guaranteed under the EFL.37 The project was so suc-
cessful that it had to be extended to 250 MW in March of the
following year.

The program expired in 1995 after creating results that
had been “unimaginable.”38 In 1995, the total installed wind
capacity of Germany was 1137 MW, up from less than 100
MW at the beginning of the 1990s.39 There has been no fed-
eral investment subsidy in place since. Currently, federal
support for wind power comes only from the feed-in tariff
under the Renewable Energy Sources Act of 2000. Germany
has left all other subsidized support to the German federal
states, or Bundesländer.

Germany has a long history of powerful state control that
resulted from the late unification of the country in the 19th
century and the continued regional divisions after reunifica-
tion. It therefore makes sense that the “purse strings” of
wind energy were left to the federal states in Germany. The
level of support varies in each of the 16 federal states, but
overall the amount of money invested is significant: be-
tween 1991 and 2001, 259.6 million EUR ($332.96 million)
has been invested in wind power alone.40 Notably, the fed-
eral state of Schleswig-Holstein used state subsidies and its
advantageous location on the windy northern coast of Ger-
many to expand wind power to cover 25% of its utility fuel
mix in 2002.41

4. The Danish Carbon Tax and Other Subsidies

In 1992, Denmark introduced a two-tiered tax on carbon di-
oxide (CO2), $14.30 per ton for households and $7.15 for
businesses.42 For a period, Denmark refunded the entire
CO2 tax on electricity consumption back to wind producers,
along with a portion of the energy tax, amounting to a total
of 0.27 DKK/kWh ($0.046/kWh).43

However, in 1999, the Danish feed-in law was eliminated
under the Electricity Reform Act in place of an RPS. Under
the Act, the energy and CO2 tax credits were phased out by
2003. Renewable energy also gained a new, market-driven
means of financial support through tradable green certifi-
cates. These tradable green certificates could vary in price
from a minimum of 0.10 DKK/kWh to a maximum of 0.27
DKK/kWh, reflecting the previous range of the fixed sub-
sidy from taxes.

5. Conclusions

The history of tax credits and subsidies in the United States
has been irregular, inconsistent, and tied too closely to the
whim of the majority political party. The Reagan Adminis-
tration killed wind power for more than one-half of a decade
after the California wind explosion by eliminating invest-
ment subsidies. The current best offer to wind power in the
United States, the PTC, is dependent on too-frequent con-
gressional approvals, and has not had a strong track record
of success.

Wind projects in the United States are thus caught in a
problematic legislative cycle. State-level initiatives are lim-
ited and must be narrowly defined simply because a federal
PTC exists. However, as we have seen, the federal PTC it-
self is unreliable and remains a weak stimulus for sustain-
able investment in wind projects. Therefore, the argument
that Europe merely has larger subsidies does not fully
grasp the reality that U.S. tax credits are poorly designed
and operate in a tax structure unfriendly to renewable en-
ergy investment.

C. Avoiding the Not-in-My-Backyard Phenomenon

The not-in-my-backyard (NIMBY) issue is a difficult po-
litical problem to address in any country, particularly for
wind energy because it is such a high-visibility undertak-
ing. The problem of NIMBY with regard to wind is that it
often hides behind the guise of “environmentalism,” or the
misunderstanding that wind turbines kill a significant
number of birds. To immediately dismiss this concern, ac-
cording to one study, wind turbines account for less than
.01% of all avian mortality, whereas cats account for ap-
proximately 10%.44

This overwhelming fact does not prevent “environmen-
talists” from employing the argument of avian mortality to
disguise their real concerns—typically worries over aes-
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thetics that would lead to a reduction in their land valuation.
This has become noticeably problematic in the ongoing po-
litical gridlock of Massachusetts’ Cape Wind offshore wind
project. The issue of avian mortality became so muddled in
various agendas that the Massachusetts Audubon Society
came out in full support of the controversial Cape Wind pro-
ject.45 In general, Massachusetts residents support the Cape
Wind project six to one.46 However, the NIMBY phenome-
non can explain why projects supported in the abstract can
arouse strong opposition when they materialize, especially
in an area of significant wealth and strong political connec-
tions, like Cape Cod.47

A streamlined and cost-effective policy for wind energy
expansion cannot exist if a wind project runs a real risk of in-
citing extended political gridlock and costly litigation. Both
Denmark and Germany have countered this phenomenon
particularly well with similar community-ownership
schemes, but also with very different variations. The United
States has made its own attempts to introduce community-
ownership of wind, but it falls short as a solid way to counter
NIMBY for wind projects.

1. Reducing the NIMBY Phenomenon in Germany

Germany has a substantial need to expand wind energy at a
very rapid pace. Recognizing this, the German government
amended the Baugesetzbuch, or the Federal Building Code,
in 1998. Under the Federal Building Code, there is a general
ban on building in the Außenbereich, or the undeveloped
outskirts of Germany, except in a limited number of special
circumstances. The 1998 amendment gave wind and hydro-
electric power this exemption status under Article 35-1-6 of
the code.48

Under the exemption, wind power now had the same pri-
ority siting status that nuclear power had and could previ-
ously enjoy (before strong anti-nuclear sentiment swept the
country). If a wind energy proposal is sited in a particular
municipality, the wind farm will be built in that municipal-
ity. In practice, this means that individual municipalities
may contest a proposed wind farm, but they must have a
plan of alternate placement within the municipality. A wind
farm cannot be contested on any grounds if no alternate mu-
nicipal site plan for a potential wind farm exists.49

On paper, the 1998 Federal Building Code amendment
sounds particularly onerous for the citizens of rural Ger-
many. However, remember that the 1991 EFL gave any
wind project across Germany a stable and profitable market
along with a guaranteed connection to the utility. Rural citi-
zens were the ones who actually took advantage of both the

new priority building status and the large revenues guaran-
teed under the EFL—as of 2001, approximately 75% of
wind power was community-owned. Germany also offers
soft loans through its Deutsche Ausgleichsbank, a state-
owned bank, at 1% to 2% below market rates. The rates are
fixed for the duration of the loan, which can cover up to
100% of the cost of the project and includes a five-year
grace period. With financing this simplified and generous, it
is very easy for small community entities to secure financ-
ing for their wind projects.50

However, in the last decade, there has been a noticeable
shift toward corporate ownership as wind becomes more
“commercialized.”51 Even with this proportional increase in
commercial development, research conducted by the Euro-
pean Wind Energy Association indicates the German popu-
lace is very pleased with wind development. As long as af-
fected landowners have some say in the placement of the
project and it is located a sufficient distance from their
homes, German citizens strongly support wind power. A
study conducted by the European Wind Energy Association
in 2003 found that 88% of Germans actually want the con-
struction of more wind power.52

2. Reducing the NIMBY Phenomenon in Denmark

Denmark confronted the NIMBY problem from an entirely
different direction than Germany: The Danes formed a
grass-roots movement that led to the explosion of “wind
cooperatives” versus legislating from above, as in Ger-
many. Flemming Tranæs, former chairman for the Danish
Wind Turbine Owners’ Association, contends that the
Danes’ century-old success with the cooperative scheme
was revived again in the 1970s with the opportunity for
small groups of people to benefit from collective wind tur-
bine purchases.53 The success of this program is appar-
ent—over 75% of Denmark’s wind energy is privately
owned, with one-half of that owned by individuals and the
other half by wind energy cooperatives.

Formally, the majority of these cooperatives are partner-
ships, but this is to ensure that loan interest on the wind tur-
bine becomes tax deductible. The qualifications have also
changed considerably since the 1970s. Originally, to qualify
for a “wind guild partnership,” all members had to live
within three kilometers of the wind turbine. This “criterion
of residence” was to promote the distribution of benefits
only to those who would live with the turbine. In the 1980s,
the criterion was expanded to 10 kilometers, but propor-
tional ownership in the guild was tied to individual con-
sumption—the greater of either 6,000 kWh or 135% of an-
nual consumption. Consumption requirements would even-
tually ease until an individual could own up to 30,000 kWh
of shares in a wind farm.54 Recognizing that the wind-coop-
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erative market was becoming saturated, the criterion of resi-
dence was eased in steps until 2000, when it was expanded
to allow anyone in the European Union to own a wind tur-
bine in Denmark.55

Due to extensive abuses from utility companies charging
varied and often outlandish connection fees for wind pro-
jects, the Danish Wind Turbine Owners’ Association pres-
sured the Denmark legislature to introduce its own feed-in
law, and the 1992 Law on Wind Turbines was passed as a re-
sult.56 In 1997, the Danish legislature further assisted wind
cooperatives by introducing a simplified taxation schedule
for wind turbine guilds.57

3. Reducing the NIMBYPhenomenon in the United States

The United States has seen many cases of NIMBY nearly
killing entire wind projects. Cape Wind is a notable exam-
ple, although offshore wind farms pose novel difficulties
that are as yet difficult to ascertain. However, NIMBY prob-
lems have surfaced for onshore wind projects as well. For
the Altamont Pass Wind Resource Area, estimates run
around $10 million in lost revenues for the red tape that the
U.S. Fish and Wildlife Service erected around the project
for issues of avian mortality.58

The United States has not mirrored the successful wind
cooperatives in Denmark and Germany, despite modest at-
tempt to move in that direction. The U.S. Department of
Energy considers this a bountiful yet untapped resource:
there are approximately 21 million U.S. homes with at
least one acre of land, the amount required to operate a
small wind system.59

Recent legislation reflects this potential with the addition
of §9006 in the Farm Security and Rural Investment Act of
2002, which created the Renewable Energy Systems and
Energy Efficiency Improvements Program. Under the pro-
gram, farmers, ranchers, and rural small businesses are eli-
gible for loans, loan guarantees, and grants from the U.S.
Department of Agriculture for renewable energy and energy
efficiency projects.60 Grants and loans may be combined to
absorb to up to 50% of the costs of the project (including
many of the planning costs).61 However, the program is
slated to expire in 2007, and coupled with the expiration of
the Production Tax Credit in 2007, we may see a significant
collapse of rural wind projects within the next year. Even so,
this will be viewed as only a minor setback in the overall de-

velopment of rural wind in the United States. The plot of
land required for a wind turbine can generate around $2,000
a year for a farmer, whereas the same plot would typically
only produce $100 worth of corn.62

Another problem with the program is that the require-
ments to qualify for enhanced incentives appear to be much
stricter than the Danish requirements for wind guilds. The
story of farmer Larry Tjaden erecting his own wind turbine
in Iowa hints at significant bureaucratic obstacles and
overly stringent siting requirements.63 Tjaden was the only
receiver of the §9006 grant in Iowa for wind power in 2004,
and he lost the ability to net meter the wind turbine because
it was not located on his farm (although located nearby on
his property, for grid connection reasons).

Other attempts to keep wind local in America have been
directed at schools and have found moderate success. Iowa
leads the way, with eight schools currently siting wind tur-
bines.64 This program holds several advantages: it gives ru-
ral schools an immediate influx in the tax base to spend on
education, eliminates the cost of electricity from the budget,
and can provide additional revue for the school. The pro-
gram also provides local education on wind energy.

4. Conclusions

The benefits of wind cooperatives are significant. The goal
of many small-wind policies is to encourage wind expan-
sion among those who will be directly affected by it. Natu-
rally, if the group of people living with a wind turbine is the
group that owns it, sites it, and gains a tangible economic
benefit from it, the threat of NIMBY recedes.

Denmark and Germany have confronted the issue of
NIMBY successfully. We have seen that the United States
has several current programs in place to encourage small-
scale wind projects, but the numbers pale in comparison
to the amount of small-scale wind in Denmark and Ger-
many. The fact remains that the majority of new wind pro-
jects in America are in the hands of corporate owners that
are often not even located in the same state as their proposed
wind projects.65

Because U.S. distribution of ownership is skewed toward
distant corporate ownership, there are naturally fewer op-
portunities to interact with local communities than a broad
homegrown wind effort would have. Therefore, NIMBY is-
sues are certain to occur more often when potential wind
projects look like out-of-state big business invasion instead
of a local effort to improve the town and help its residents.

On paper, U.S. policy toward small wind seems compara-
ble to the treatment of small-wind projects in Denmark and
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Germany. However, complications in the U.S. tax code pro-
vide further explanation for why these policies have not
been as successful as predicted.

IV. How the U.S. Tax Code Stands in the Way of
Successful Policies

A. The Alternative Minimum Tax

1. A Brief History and Specifics

When originally conceived under the Tax Reform Act of
1969, the alternative minimum tax (AMT) was introduced
as a way to eliminate many of the loopholes that top-tier tax-
payers were sliding through. The Tax Reform Act of 1986,
the same Act that eliminated the 10% investment tax credit,
applied the AMT to renewable energy projects.

If persons or institutions fall into the AMT bracket, they
must compute their income taxes both in the traditional
manner and using the AMT schedule, and then pay which-
ever total is greater. Under the traditional income tax calcu-
lation, wind projects can apply energy-related tax credits
(the PTC) and use a more generous depreciation scheme
(the five-year modified accelerated cost-recovery system).
However, when calculating taxable income under the AMT,
one must use a less generous depreciation schedule and en-
ergy-related credits cannot be applied.66

In order to escape the AMT, a company needs to gener-
ate a sufficient amount of taxable income. Because many
renewable energy developers are typically dependent on
energy subsidies and the more generous five-year depre-
ciation schedule, they often do not have enough taxable
income and thus, must pay the AMT. Therefore, they can-
not apply the PTC and lose the more generous deprecia-
tion scheme.67

This presents an immediate financial problem. Many de-
velopers will not have sufficient income for the first years
of the project to absorb the PTC, leading to dilution of the
subsidy due to the time-value of money. Some developers
may never generate enough income, and must either build
a wind project with no PTC and a less generous deprecia-
tion schedule, or search for outside equity that will be able
to absorb the PTC and the five-year accelerated deprecia-
tion scheme.68

Because wind project developers naturally want to take
advantage of tax credits and better depreciation schedules,
the search for financing begins. For many years, the U.S.
lending community perceived wind as a riskier investment
than fossil fuel power plants because expected revenues
could easily fall short if wind output was overestimated. To
mitigate this risk, lenders often charged much higher rates of
interest than they would offer to traditional power plants.
Because wind has relatively small operating costs, higher
interest rates on the turbine investment had a tremendous ef-
fect on the final cost per kWh. A study found that if a wind
farm were given the same financing terms as a natural-gas

power plant, the cost of electricity would fall from
$0.05/kWh to $0.0369/kWh.69

2. Recent Improvements

For many years, European-based lenders, who had more ex-
perience with wind projects throughout the 1980s and early
1990s, were financing many U.S. wind projects. However,
this trend is changing with the recent (although irregular) in-
flux of investment in the past five years. Lenders are gaining
vital experience with many new wind projects, rapidly drop-
ping the cost of equity 3% to 4% in the past 18 months.70

The passage of the Energy Policy Act of 2005 not only
gave wind projects the current extension of the PTC but also
waived the AMT for the first four years of turbine opera-
tion.71 While this does not mean an end to the many of the
problems of the PTC, it may mean that we will see much
higher annual wind installation in the “boom” years of the
tax credit thanks to better absorption of the PTC.

3. Implications for the Success of U.S. Wind

Historically, poor financing terms from U.S. lenders hurt
expansion for many years, but with the recent explosion of
wind power in the United States, the trend indicates that this
will in all likelihood not return. However, the tax income re-
quirements under the AMT remained until 2005, limiting
the number of investors that could use both the PTC and the
accelerated depreciation scheme.

Therefore, the people most likely to construct wind
power projects were those who had significant taxable in-
come, which were generally larger wind developers.
Typically, this precluded smaller companies that might be
more local and have a better connection with the commu-
nity. The AMT effectively made local ownership in wind
turbines financially unjustifiable. Thus, the AMT helped
undermine local, community-led development in the United
States that made wind expansion so successful in Europe.

B. “Anti-Double-Dipping” Provisions

If federal support for U.S. wind power remains weak and
unreceptive to rectifying errors of their programs, one might
expect the states to take a more active role in pursuing wind
power. As I have mentioned previously, this is the essence of
the German model, which has left most financial support of
wind power to its federal states. However, this structure is
particularly difficult to emulate in the United States because
of federal “anti-double-dipping” rules (also colloquially re-
ferred to as “haircut provisions”) that prohibit certain types
of federal and state support from being combined. Even sup-
plementary federal programs, such as the §9006 program
under the Farm Security and Rural Investment Act of 2002,
can render the PTC worthless if both are applied toward a
project. It is not impossible to design an effective state pol-
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icy for wind (or even a complementary federal policy), but
there are several distinct pieces of legislation that do not
combine well with the PTC.

1. ABrief Overview of “Anti-Double-Dipping” Provisions

The rationale behind the “anti-double-dipping” provisions
is fairly obvious: Congress did not want investors in en-
ergy-related expenditures to merely stack government sup-
port and have little of their own money invested in a project.
The provision is listed under §45 of the Internal Revenue
Code and requires a proportional reduction of the PTC (up
to 50%) should other grants (federal, state, or local) and/or
subsidized financing also be applied to the project.72 Vari-
ous forms of support were inherently immune from the
anti-double-dipping provisions, including renewable en-
ergy portfolio standards, net metering, and environmental
regulations.73 However, other forms of state support are not
so clear. Grants typically are used to cover capital costs,
which would cause a reduction in the PTC. However, grants
earmarked for operational expenses or production-based tax
credits are likely to slide through. The concern is that the
language of the provision indicated that state-level incen-
tives were eligible for possible PTC reductions, but incen-
tives tied to production are not necessarily linked to a
PTC reduction.74

The uncertainty surrounding what policies would fall un-
der the anti-double-dipping provisions was, for the most
part, eliminated at the beginning of 2006. The Internal Rev-
enue Service (IRS) ruled in favor of wind facilities by ex-
plicitly stating that state and local subsidies of any sort
would not trigger a reduction in the PTC.75 However, the
IRS did not include federal support of wind power in this
definition, which still undermines the grants and subsidized
loans created under any other federal program, including the
§9006 program under the Farm Security and Rural Invest-
ment Act of 2002. One cost analysis of the interaction be-
tween the §9006 grant and the PTC found that up to 83% of
the grant is lost to both the PTC reduction of accepting the
grant and paying income tax on the grant itself.76 Including
the costs of applying and the bureaucratic obstacles in
place,77 the financial support provided by the §9006 pro-
gram is marginal, at best.

2. Implications for the Success of U.S. Wind

The clarification of the IRS tax code is undoubtedly a step in
the right direction. Regardless, the fact that federal subsidies
were not addressed undermines a program that had great po-

tential to stimulate the development of community-led
small wind projects. However, it will take a few years to
fully grasp the effect and to gauge if we do move toward the
German model of significant state-specific support for
wind power. Considering that many of the German subsi-
dies were enacted in the 1990s, when wind was less com-
petitive with traditional fossil fuel sources, it might be
much less necessary to enact comparable subsidies now in
the United States, as wind has become even more competi-
tive since then.

In addition, the development of renewable energy portfo-
lios in some U.S. states may actually prove to be a better,
more efficient incentive for wind, and at much less cost for
the issuing government. I believe that we will see increased
state support and a much greater diversity of programs
available at the state level, but I think that this may have had
a much greater effect 10 to 15 years ago.

V. Where Do We Go From Here?

A. Policy Recommendations

At the federal level, the U.S. government has done little to
encourage wind expansion in the past decade. The best ef-
fort was the §9006 program, but it is so wrought with exten-
sive tax interference from the PTC that the financial support
is significantly reduced. The remaining U.S. policy efforts
for wind will, in all likelihood, be best administered through
the states.

1. Advance Production-Based Payments

If U.S. states wish to encourage wind through subsidies
(now even more secure under the recent clarification of §45
of the Internal Revenue Code), this is the best-structured op-
tion that captures the advantages of both investment and
production subsidies. Also called “advance supplemental
production payments.” these are structured to give a lump
sum at the beginning of the project, but the lump sum is con-
tingent upon the lifetime output of the wind project. If the
wind project fails to meet output expectations over the life-
time of the project, the appropriate amount of the lump sum
has to be returned.

Even before the clarification of the tax code this subsidy
scheme would not cause a PTC reduction because the ad-
vance production-based payment is typically given after the
project becomes operational, and as the name implies, it is
dependent on production. Therefore, you can help offset a
significant portion of the costs at the beginning of the pro-
ject without losing any of the subsidy to the time-value of
money. However, you also capture the accountability of a
production subsidy, because the relevant portion of the sub-
sidy has to be returned if the output did not meet expecta-
tions. The program also reduces administrative waste by not
creating yearly oversight and fund disbursement costs.

There are two known success stories already for this pro-
gram. The first is in Pennsylvania in 2000, where the pri-
vate nonprofit community group Sustainable Develop-
ment Fund awarded this type of subsidy to the Waymart
Wind Farm. In 2002, the Illinois Department of Com-
merce and Economic Opportunity awarded this scheme
to the Crescent Ridge Project, and the IRS, in a private
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ruling, upheld the full appropriation of the PTC under this
type of subsidy.78

2. Renewable Portfolio Standards

There are currently 20 states including the District of Co-
lumbia with binding RPS in place, and Illinois and Vermont
have set voluntary goals. There can be large variations in the
eligibility and credit trading of the schemes, which implies
that an RPS in one state does not necessarily guarantee it
will be a successful impetus for wind. However, because
wind is typically the most cost-competitive renewable en-
ergy source, most of the RPS requirements in each state will
implicitly be met by wind expansion.

Even with the poor RPS design in some states, more than
1,000 MW of the 1,687 MW of wind brought online in 2003
were related to state RPS.79 The Texas RPS is a good model
because it employs simple legislative language and a suffi-
ciently long-term horizon to stimulate significant invest-
ment in wind. During the summer of 2006, Texas had over-
taken California’s 25-year lead in net installed wind capac-
ity by state.80

Although arguably biased toward more cost-competitive
technologies, the RPS serves as a simple, market-based so-
lution to increase wind power. Under an RPS, wind projects
can receive additional revenues through green certificate
trading instead of subsidies, providing an economically effi-
cient method to stimulate a given level of renewable energy
investment. Coupled with the rising cost of oil and natural
gas, wind becomes even more competitive and therefore
pairs easily with a competition-based incentive like the RPS
and avoids further reliance on government subsidies.

B. Conclusions

Given all of the problems associated with wind expansion
policies in the United States, we must grasp the reality that
2006 was a phenomenal period of wind installation, with over
3,000 MW of installed capacity that took place.81 However,
the “boom-bust” cycle continues and U.S. wind remains
haunted by its past: a period of stagnation due to the collapse
of tax credits and the return of cheap oil in the mid-1980s.

In all likelihood, wind energy has advanced beyond the
need for a working feed-in tariff. The mandatory purchase
provisions of PURPA were helpful in streamlining the con-
nection process between utility and wind project, and the
shortcomings of the contract language under PURPAdid not
in itself impede wind power development. However, a crip-
pled PURPAleft the country with a legacy of relatively little
domestic wind manufacturing. While the feed-in tariffs of
Denmark and Germany created a stable environment for in-

vestment and manufacturing throughout the 1990s, PURPA
could offer wind projects little here and the U.S. wind indus-
try suffered. Denmark, on the other hand, currently exports
90% of the wind turbines it makes, and many of these are in-
stalled in the United States.82

Without the PTC, wind power is currently more competi-
tive than a natural gas power plant, although it requires the
PTC to give it the competitive edge against coal.83 Wind tur-
bines are massive, and transportation costs to ship them
from Denmark (or Germany, another large wind turbine ex-
porter) to the United States can create large additional costs
for the project that will hurt the bottom line.

Therefore, we should look at current and future policies
as methods to foster stronger domestic production as op-
posed to subsidizing an uncompetitive technology. Wind is
at the competitive cusp, and the United States can only be-
gin appropriating the cost reductions of “learning by do-
ing” by creating a stable environment for domestic wind tur-
bine manufacturing.

Inevitably this all rests on the sources of wind investment
instability in the United States. We are currently paying for
the mistakes of a poorly worded PURPAand two large com-
plications in our tax code that have only recently been ad-
dressed. Denmark taxes energy consumption and CO2 and
the coal in Germany has become increasingly expensive,
while nuclear power has not recently been embraced in ei-
ther country. Therefore, the alternatives in Europe are not as
financially attractive (or even feasible) as coal is in the
United States.

NIMBY presents its own acceptance problems but the
United States has been blessed with significant wind re-
sources in sparsely populated areas. Although this is not the
best solution and much can be done to improve commu-
nity-driven wind projects, it seems to be working for the
time being.

RPS are introducing investment security in the states
where they have been properly designed. However, im-
provement is needed in several states with an RPS and the
standards do not exist in more than one-half of the states.

All of these problems compound in varying degrees to
suppress the expansion of wind in America. Wind is cur-
rently expanding here at a rapid pace, but it is increasing in
tandem with several glaring problems that need to be ad-
dressed. It is an oversimplification to blame any one action
or category, as many problems are entangled within other,
broader problems. It is also an oversimplification to believe
that either Denmark or Germany has the perfect answer. In
addition, the window of opportunity for emulating the more
successful European policies may have passed (a working
feed-in tariff, for example). After looking at this U.S. policy
problem from these three different national perspectives, I
believe that the best solution draws on European successes,
but must also address the U.S. federal apathy toward wind,
the increasing cost-competitiveness of wind, our cheap coal
safety net, and the financial consequences of historic poli-
cies that have inhibited a robust wind industry in the
United States.
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Appendix A: Wind Expansion by Country and Year, Cumulative and Annual

Sources: American Wind Energy Association, German Wind Energy Association, and Danish Wind Industry Association
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