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Government agencies and the
wind industry have successfully
portrayed wind-generated
electricity as "green" and as a
price-competitive, potentially
significant alternative source of
power which could reduce
dependence on 'dirty' fuels.
While wind generated electricity
may make sense in some
circumstances, industry and
government claims for its
widespread use are not currently
supported by sound science or economic analysis of costs v. benefits.
"There is a principle which is a bar against all information, which is proof against all arguments
and which cannot fail to keep a man in everlasting ignorance - that principle is contempt prior to
investigation." - Herbert Spencer
Untold millions of tons of gold are in the waters of the earth's oceans. Why aren't we taking this
gold from the seas? It is the dilution that stops us. If we can not obtain at least eight dollars
worth of gold from a ton of water, we will go broke from the costs of extraction.
In accordance with Title 17 U.S.C. §107, any copyrighted material herein is distributed without profit or
payment to those who have expressed a prior interest in receiving this information for non-profit research
and educational purposes only. Portions of the text in this report have been taken directly from listed sources
and references, while certain other portions have been included in edited form. Permission is granted to
private parties to copy/reproduce this report, for non-commercial, educational purposes, only if in full with
this notice included. Reproduction or publication for any other purpose, or in any commercial media outlet
or news source, either in full or partially, is strictly prohibited without written permission.

Wind Power Dollars and Sense

Despite the multi-billion dollar expenditure of taxpayer funds by government and the "renewable

energy" industry during the past 35+ years, the results have proven disastrous in economic terms.
The Department of Energy (DOE) and other federal and state agencies have spent over $40
billion on "energy research and development" and subsidies, not including private R&D costs,
yet virtually nothing has been 'developed' that is technologically, economically or
environmentally sound.
The subsidy of "green" energy, such as solar, geo-thermal, hydro, bio-mass and wind, has
distorted the operation of electrical power markets, increased electricity rates to consumers,
increased taxes at all levels of government, diverted resources from industry financed (private)
research for more efficient and cleaner means of producing and distributing power, politicized
energy production, and prevented or delayed bringing more base capacity on line to reliably meet
present and projected increases in demand.
The current national debate on construction of "wind farms" is, to a large extent, focused on
environmental and 'scenic' issues, and the effects on local property values. Depending on
location and other factors, these questions may have merit; however, they are often a distraction
from other important questions, and are too often confused by political agenda, and opinions or
bias of opponents and proponents alike - which may have little to do with logic, sound science or
economics. Because of their subjective, emotional or often controversial nature, these questions
are not addressed here except as they relate to laws of economics and engineering.
The basic economic factors and taxation-subsidy policies affecting wind generation are well
known and have been recognized in the United States and worldwide by opponents and
proponents alike. There is little disagreement on basic economic realities. There is disagreement
on the wisdom of government-mandated social engineering and economic intervention for which
taxpayers and ratepayers are being forced to bear the substantial cost of waste, mismanagement
and even corruption.
Public discussion of these issues is often limited because it is not considered 'pertinent' to
politicized energy policy. Industry and elected officials always seem to have a 'new plan' to
correct past 'mistakes.'
The average taxpayer's/electric ratepayer's ignorance of and confusion about wind power are
largely due to official bias and the lack of factual information. So-called 'facts' are rarely
examined critically in the news media, nor does the general media "follow the money" to
determine who gains and who loses.
The purpose of this report is to examine some of the 'dollars and sense' issues related to
industrial-scale wind-generated electricity in order that the costs v. the benefits can be rationally
weighed.
Government Intervention

Since the late 1960s, the
American public has been
continuously subjected to
predictions of impending
environmental catastrophe
resulting from modern industrial
technology and processes.
Radiation, air and water
pollution, depletion of natural
resources, deforestation, acid
rain, global warming,
overpopulation, extinction of
endangered species, and ozone
depletion are but a few of the
highly publicized 'threats' to life
on earth.
With each passing week, some new 'danger' emerges, usually based on faulty science and blown
out of proportion by politically-motivated 'environmental' organizations and media pandering.
Public fears are heightened and elected officials are pressured to "do something." Doing
"something" usually means spending huge amounts of taxpayer's funds and enacting numerous
new "laws" and a maze of complex regulations, almost without exception, to the detriment of the
average citizen.
All too often, logic, fact, and sound scientific and economic analysis are ignored. They don't
make good headlines, or improve a politician's chances for reelection. Fear does. Optimism and
faith in man's intelligence and ingenuity - to overcome technical problems in the quest to
improve our standard of living - take a back seat to government intervention. "Political
solutions" result in paralysis, or worse.
In times of "crisis", real or fabricated, the general public has been conditioned to accept the idea
"someone has got to do something." That "someone" is, of course, government. Instead of doing
"something" themselves, John and Jane Public expect and demand "government" must find a
solution to the "problem." And government officials, along with their "corporate partners", are
only too happy to oblige. They are here to "help us" as long as John and Jane Public consent to
be taxed, regulated and manipulated - and remain relatively content in a state of mental stupor
and physical dependency while being fleeced.
Is there Constitutional authority for federal tax credits, subsidies, research grants and similar
expenditures of public funds for wind power, or for any other type of electrical generation?
The significance of this question is directly related to the economic, social and moral
consequences of decades of federal "energy policy", yet it is brushed aside as being irrelevant by
most elected officials, and seems to be of little concern to most Americans, despite the fact they
give lip service to free markets, individual responsibility and Constitutional government.

The key to American economic, cultural and industrial achievement and productivity has been
the organic Constitutional limitations on the power of government to interfere with private,
productive, and peaceful human endeavors and with the marketplace. According to James R.
Glassman of the American Enterprise Institute, "Abundant, low-cost energy is the key to
prosperity, and prosperity is the key to cleaner air and water, as numerous studies, including a
survey of 117 countries by the World Bank and the World Economic Forum, have shown."
Government produces nothing. It can only redistribute wealth created by private initiative, or
destroy it. When Constitutional prohibitions on federal authority are ignored or rejected, the
rights and market choices of individuals are limited, and become hostage to the ambitions of
powerful, politically-connected special-interests who are the beneficiaries of government's
wealth redistribution schemes - exactly what has happened in the field of "alternative energy."
Politicians and 'renewable energy' special-interests have, in fact, socialized the costs of this
"boutique" form of electricity production. By legislating that all taxpayers and ratepayers must
shoulder the largely hidden expenses of enriching a few corporations and individuals, politicians
are able to buy the votes of uninformed citizens, claiming they are "doing something to preserve
the environment, provide jobs and reduce our dependence on 'dirty' fuels."
The clear answer to the question posed is: there is no more Constitutional authority for
subsidizing wind farms than there is for peanut farms, Christmas tree farms or corn (ethanol)
farms.
There may be limited Constitutional authority for regulatory oversight of interstate and
international commerce pertaining to generation and distribution of power, and for enforcing
contracts. There may be some limited authority to establish certain technical standards to protect
citizen's safety and property.
But as long as Americans ignore Constitutional prohibitions against federal funding for energy
production, and allow political and bureaucratic tampering in the marketplace, we will continue
to suffer from shortages, price distortions, and power disruptions, and continue to pay a premium
for electric power; and the Kenneth Lays and the Enrons, locally and nationally, will continue to
work their magic on taxpayers and ratepayers.
The "infant" industry

Windpower has been portrayed as the scrappy 'underdog' of the energy industry, facing the
powerful interests of "Big Oil" and "King Coal" who are out to crush the "green" threat to their
energy empires. The truth is nearly the opposite. Many of America's largest corporate
conglomerates have, for decades, been the prime movers and shakers in 'renewable' energy, and
they have used their political and financial muscle to gain favorable tax and marketing treatment.
Beginning in the mid 1970s, Mobil, ARCO, Shell, Exxon, Amoco, BP, and Enron were just a
few of the heavy-hitters engaged in projects for 'renewable' energy Research and Development.
Their actions were, and are, seen by some advocates of 'renewables' as indicative of the potential

for 'renewables' competitiveness. But total private-sector investment in 1995, for example, was
less than 1 percent of total investment world-wide in all forms of energy.
Proponents have constantly argued for the need for continued subsidies for wind using the
rationalization that 'commercialization is just around the corner.' For instance, in 1985 the
American Wind Energy Association testified before Congress, "the goal for this industry, the
achievable goal…is the lowest-cost source of electricity…available to a utility by 1990." [3] Yet
the subsidies continue and wind power advocates continue to demand they be expanded.
What motivated multinational oil and gas conglomerates to become involved in 'renewables'
when U.S.
generation from
these "renewable"
sources is only
about 2 percent of
the total market?
"To a large degree,
it reflects the
company's deep
involvement in a
'sustainable
development' and
'corporate social
responsibility'
movement that's all
the rage among
ideological environmentalists, U.N. and European Union bureaucrats, and corporations that hope
to reap big 1980's bucks from new regulations governing the use of energy, resources and just
about everything else." [4]
Wind power is not cheap

Wind power, along with other sources of "renewable energy", has been portrayed as a "cheap,
inexhaustible and benign" source of electricity compared with 'fossil fuels' or nuclear energy.
Some proponents have even claimed it is "free" energy.
Producing electrical power involves the conversion of other forms of energy into electricity.
Whether it is wind, coal, solar or nuclear, there is no such thing as free, clean or safe electric
energy production. Every form of conversion and distribution has economic, environmental and
human safety costs. With some forms of conversion, costs outweigh the benefits.
Some costs are apparent and are paid directly by the consumer in the monthly electric bill. There
are also 'hidden' costs, such as government subsidies and tax credits which are spread out and
paid by all taxpayers. And there are additional 'hidden' costs which are imposed on power
suppliers by government legislative and regulatory mandate which, in turn, are passed on to the

electrical consumer as part of the monthly bill.
The average consumer is not aware of the economic and engineering complexities of electric
power generation, transmission and distribution. He or she expects the lights to turn on at the
flick of a switch and the refrigerator to keep the food cold while the family sleeps. The consumer
sees power lines everywhere and believes all that is needed is a wire from the nearest pole to the
house and bingo, 'we're in business.' Only during a power failure, when a dark room fails to
respond to the light switch, do we realize how important power is in our daily life. Like the air
we breathe, we don't really think about it until it is missing.
Problems with the grid

"Renewable" energy, particularly wind power, is a highly problematic, ill-understood and
expensive technology. The popularly held idea that government can mandate "green" energy
and that wind generators can just be 'hooked up' to the grid, thus providing reliable,
inexpensive, extra capacity to meet demand, or as a substitute for other fuels, is a foolish
notion, as simplistic as it is false.
The vast system of electricity generation, transmission, and distribution covering the United
States and Canada is essentially the world's largest "single machine". The "grid" system makes it
possible for utilities to
engage in wholesale electric
power trade, allowing
utilities to reduce power
costs, increase power supply
options, and improve
reliability.
The system has evolved into
three major power grids
which also include smaller
power pools. They are the
Eastern Interconnected
System, consisting of the
eastern two-thirds of the
United States; the Western
Interconnected System,
consisting primarily of the
Southwest and areas west of the Rocky Mountains; and the Texas Interconnected System
consisting mainly of Texas. The interconnected utilities within each power grid coordinate
operations and buy and sell power among themselves.
Due to its physical characteristics, electricity follows the path of least resistance, thus the flow of
electricity within the electric power system must be closely monitored and regulated
(electrically) to ensure sufficient generating is available to meet demand.

Demand for electricity fluctuates continuously, based on factors such as time of day, season, and
the characteristics of the territory served by the system. Overall reliability planning and
coordination of the interconnected power systems are the responsibility of the National Electric
Reliability Council (NERC), voluntarily formed in 1968 by the electric utility industry as a result
of the 1965 power failure in the Northeast. NERC's ten regional councils cover the 48 contiguous
States and portions of Canada and Mexico. The councils are responsible for overall coordination
of power policies
affecting reliability and
adequacy of service in
their areas. They also
exchange operating and
planning information
among their member
utilities.
In the past, wholesale
trade has been dominated
by utility purchases from
other utilities. Wholesale
power sales by nonutilities to utilities and
'wheeling' (the
transmission of power
from one point to another)
by utilities have both
grown vigorously since
the mid-1980s. Whether
this growth will be
sustained is uncertain.
The rate of growth slowed
considerably between 1990 and 1995. Historically, almost all wholesale trade was within NERC
regions. However, utilities are expanding wholesale trade beyond those traditional boundaries,
and wholesale trade between NERC regions is also growing.
Prior to "deregulation", which began in the 1990s, regional and local electric utilities were
regulated, vertical monopolies. A single company controlled generation, transmission, and
distribution in a given area. Each utility generally maintained sufficient capacity to meet its
customer demand, and long-distance energy shipments were usually reserved for emergencies,
such as unexpected outages. In essence, the long-range connections served as insurance against
sudden loss of power.
The limited use of long-distance connections aided system reliability, because the physical
complexities of power transmission increase rapidly as distance and the complexity of
interconnections grow. Power in an electric network does not travel along a set path. When
utility A agrees to send electricity to utility B, A increases the amount of power generated while
B decreases production or has an increased demand. The power then flows from the "source" to

the "sink" along all the paths that can connect them. This means changes in generation and
transmission at any point in the system will change loads on generators and transmission lines at
every other point - often in ways not anticipated or easily controlled.
To avoid system failures, the amount of power flowing over each transmission line must remain
below the line's capacity. Exceeding capacity generates excessive heat, which can cause the line
to sag or break, or can create power-supply instability such as phase and voltage fluctuations.
Capacity limits vary, depending on the length of the line and the transmission voltage. Longer
lines have less capacity than shorter ones.
In addition, for an AC power grid to remain stable, the frequency and phase of all power
generation units must remain synchronous within narrow limits. If a generator drops 2 Cycles
below 60 Cycles, it will rapidly build up enough heat to destroy itself. Circuit breakers trip a
generator out of the system when the frequency varies too much. But much smaller frequency
changes can indicate instability in the grid. In the Eastern Interconnect, a 30-milli-Cycle drop in
frequency reduces power delivered by 1 GW.
If certain parts of the grid are carrying electricity at near capacity, a small shift of power flows
can trip circuit breakers, which sends larger flows onto neighboring lines to start a chain-reaction
failure. This happened on Nov. 10, 1965, when an incorrectly set circuit breaker tripped and set
off a blackout that blanketed nearly the same area as the one in August of that year.
After the 1965 blackouts, the industry set up regional reliability councils, coordinated by the
North American Electric Reliability Council, to set standards to improve planning and
cooperation among the utilities. A single-contingency-loss standard was established to keep the
system functioning if a single unit, such as a generator or transition line, went out. Utilities built
up spare generation and transmission capacity to maintain a safety margin.
In 1992, the economic rules governing the grid began to change with passage of the Energy
Policy Act. This act empowered the Federal Energy Regulatory Commission (FERC) to separate
electric power generation from transmission and distribution. Power "deregulation" - in reality, a
change in regulations - went slowly at first. Not until 1998 were utilities, beginning in California,
compelled to
sell off their
generating
capacity to
independent
power
producers, such
as Enron and
Dynergy.
Prior to the
implementation
of Federal
Energy Regulatory Commission Order 888, which greatly expanded electricity trading, the cost

of electricity, excluding fuel costs, was gradually falling. However, after Order 888, and some
retail deregulation, prices increased by about 10%, costing consumers $20 billion a year.
The new regulations envisioned trading electricity like a commodity. Generating companies
would sell their power for the best price they could get, and utilities would buy at the lowest
price possible. For this concept to work, it was imperative to compel utilities that owned
transmission lines to carry power from other companies' generators in the same way as they
carried their own, even if the power went to a third party. FERC (Order 888) mandated the
'wheeling' of electric power across utility lines in 1996. But that order remained in litigation until
March 4, 2000, when the U.S. Supreme Court validated it.
In the four years between its issuance and full implementation, engineers warned the new rules
ignored the physics of the grid. The new policies "do not recognize the single-machine
characteristics of the electric-power network," Jack Casazza wrote in 1998. "The new rule
balkanized control over the single machine. It is like having every player in an orchestra use their
own tunes."
"The fact is that this is an instantaneous system; it's the only system in which you produce the
product the absolute split second it's needed. When you flip on a light switch a generator has to
respond with the speed of light and provide this electricity. There is no time delay; you can't
route it. It goes in accordance to the law of science. Well, people don't realize this." [5]
In the view of Casazza and many other experts, the key error in the new rules was to view
electricity as a commodity rather than as an essential service. Commodities can be shipped from
point A through line B to point C, but power shifts affect the entire single-machine system. As a
result, increased long distance trading of electric power would create dangerous levels of
congestion on transmission lines where controllers did not expect them and could not deal with
them.
Engineers warned that problems would be compounded as independents added new generation at
essentially random locations determined by low labor costs, lax local regulations, or tax
incentives.
If generators were added far from the main consuming areas, the total quantity of power flows
would rapidly increase, overloading transmission lines. "The system was never designed to
handle long-distance wheeling," notes Loren Toole, a transmission-system analyst at Los Alamos
National Laboratory.
At the same time, data needed to predict and react to system stress - such as basic information on
the quantity of energy flows - began disappearing, treated by utilities as competitive information
and kept secret. "Starting in 1998, the utilities stopped reporting on blackout statistics as well,"
says Ben Carreras of Oak Ridge National Laboratory, so system reliability could no longer be
accurately assessed.
Finally, the separation into generation and transmission companies resulted in an inadequate
amount of reactive power, which is current 90 degrees out of phase with the voltage. Reactive

power is needed to maintain voltage, and longer-distance transmission increases the need for it.
However, only generating companies can produce reactive power, and with the new rules, they
do not benefit from it. In fact, reactive power production reduces the amount of deliverable
power produced. So transmission companies, under the new rules, cannot require generating
companies to produce enough reactive power to stabilize voltages and increase system stability.
The net result of the new rules was to more tightly couple the system physically and stress it
closer to capacity and at the same time, make control more diffuse and less coordinated - a
prescription, engineers warned, for blackouts.
In March 2000, the warnings began to come true. Within a month of the Supreme Court decision,
electricity trading skyrocketed, and so did stresses on the grid. The frequency stability of the grid
rapidly deteriorated, with average hourly frequency deviations from 60 Cycle leaping from 1.3
mCycle in May 1999, to 4.9 mCycle in May 2000, to 7.6 mCycle by January 2001. The new
trading had the predicted effect of overstressing and destabilizing the grid.
"Under the new system, the financial incentive was to run things up to the limit of capacity,"
explained Carreras. In fact, energy companies did more: they 'gamed' the system. Federal
investigations showed that employees of Enron and other energy traders "knowingly and
intentionally" filed transmission schedules designed to block competitors' access to the grid and
to drive up prices by creating artificial shortages. In California, this behavior resulted in
widespread blackouts, the doubling and tripling of retail rates, and eventual costs to ratepayers
and taxpayers of more than $30 billion. In the more tightly regulated Eastern Interconnect, retail
prices rose less dramatically.
After a pause following Enron's collapse in 2001 and a fall in electricity demand (partly due to
recession and partly to weather), energy trading resumed its frenzy in 2002 and 2003. Although
power generation in 2003 increased only 3% above that in 2000, generation by independent
power producers, a rough measure of wholesale trading, has doubled. System stress and
frequency instability soared, and with it, warnings by FERC and other groups.
Major bank and investment institutions such as Morgan Stanley and Citigroup stepped into the
place of fallen traders such as Enron, and began buying up power plants. But as more players
entered and trading margins narrowed, more trades are needed to pay off the huge debts incurred
in buying and building generators. Revenues also shrank, because after the California debacle,
states refused to substantially increase the rates consumers pay. As their credit ratings and stock
prices fell, utility companies cut personnel, training, maintenance, and research. Nationwide,
150,000 utility jobs evaporated. "We have a lot of utilities in deep financial trouble," says
Richard Bush, editor of Transmission and Distribution, a trade magazine.
Clearly, most of the troubling events described above resulted from politically-motivated
government meddling in the market place, including "tax incentives" to wind generators. [6]
Eco-Energy Planning

The Eco-Energy Planning movement is based on the idea that energy markets are riddled with

imperfections. Thus the policy of many state public utility commissions and the DOE has been to
intervene in the markets with increased regulation and 'incentives' for renewable energy
generation and for conservation. Major interventions are claimed to be necessary to "efficiently
manage society's energy choices." Nobel Prize-winning economist Frederick Hayek called such
intervention "the fatal conceit": somehow, government planners have special knowledge that
markets, investors, and industry lack.
Electricity and natural gas are taxed and controlled at every step. It's important to remember all
these taxes were imposed precisely for the purpose of punishing the market for producing and
consuming energy. They cause, because they are intended to cause, a mismatch between supply
and demand.
The government has always been shortsighted in its management of energy. In 1939, the
Department of the Interior predicted we would run out of oil supplies in 1952. The State
Department in 1947 said no reserves were left. Two years later, Interior weighed in again with a
claim that reserves were running dry. State spoke up again in 1951, that the year to dread was
1964.
The government has been engaged in a sixty-year campaign to tell us to stop using energy, to
stop consuming, to stop producing and transporting, and to otherwise become less dependent on
private energy and more on the government. More recently, the government has begun telling us
that we use the web too much, and that this too must be unplugged, or else calamity is around the
corner.
The only calamity that threatens us is the one imposed by the central planners who claim to have
a better solution than the one the market economy provides. They never have, and they never
will.
Professor David Simpson, in a recent paper published by The David Hume Institute, reaches the
same conclusions about wind power in Great Britain. Simpson stated:
"...the Government chose to ignore the lessons so painfully learned in the post-war era by
governments and regulators all over the world. This is that governments and centralized
planning processes are hopeless at adjudicating between technologies."
"At the present time the cost of generating electricity from wind power is approximately
twice that of the cheapest conventional alternative source. By 2010 the cost of subsidising
wind and other renewable forms of energy is officially expected to be about £1 billion
every year…adding about 2% to domestic electricity bills, and it is set to grow. Most
consumers are unaware that they are paying this hidden levy, and they do not know what
they are getting for it…It is widely believed that wind power will eventually become
competitive in price with conventional sources of power. But projections by Government
advisers, using relatively optimistic assumptions, show that even by the year 2020, a
generation portfolio containing 20% wind power will still be more expensive than a
conventionally fuelled alternative."

"No matter how large the amount of wind power capacity installed, the unpredictably
variable nature of its output means that it can make no significant contribution to the
security of energy supplies. A 20% share for Wind and other Renewables in power
generation capacity will require a major re-engineering of electricity transmission and
distribution networks, costing an extra £2.5 billion to £4.5 billion."
"In energy policy, as elsewhere, government decisions taken on the basis of short-term
political pressures have unforeseen long term economic consequences, usually
unfavourable. Wind power may have a valuable potential role in locations where grid
connections are too expensive, notably in remote and sparsely populated areas, especially
for functions such as pumping water, where intermittency is not a problem."
Simpson also makes a key point regarding the reduction of carbon emissions: "Because of the
cost of providing additional stand-by generating capacity, it is unlikely that wind power will ever
account for more than 20% of electricity generation through the National Grid. That being the
case, its development can make no substantial contribution to a reduction in carbon emissions
from power generation."[7]
On the other hand, market-based energy production and conservation advocates reject the
socialistic/fascist idea that the energy economy is rife with "market failures"; and reject the
statist assumption that politicians and regulators - no matter how honest, intelligent or wellintentioned - can improve on millions of private choices by individuals in a free market. By
relying on undistorted price data and the legitimate role of governmental protection of contracts
and private property rights, market-based energy solutions are the best way to ensure the
efficient use of economic and environmental resources, and provide inexpensive, reliable
electrical service to Americans.
Capital Costs

The true costs for a particular wind power project (wind farm), including generation and delivery
of power, are many and are difficult to determine with certainty, due to a multitude of variables.
Generally, the data supplied by the DOE's Office of Energy Efficiency and Renewable Energy
and the National Renewable Energy Laboratory (NREL), and the various wind energy trade
associations and lobbyists are highly misleading, inaccurate and/or overly optimistic. Listed
below are some of the most important capital cost factors.
1. Turbines, blades, and related mechanisms mounted at the top of the towers. There are a wide
variety of turbines available and under development, and at least 10 major turbine
manufacturers, most of them foreign (Vestas, NEG Micron, Mitsubishi). GE manufactures some
turbines in the U.S. and some in Europe. As with any product, prices vary with demand,
quantity, and currency exchange rates, and are affected by various government R&D subsidy
programs.
2. Towers of various styles and heights, some manufactured in the U.S. while others are imported.
3. The base and pad area, usually about 50' x 50', contain tons of steel-reinforced concrete and
gravel. The amount is determined by local soil conditions, tower height, turbine size, wind

conditions, terrain, etc. Each tower (a site usually means 15-20 towers to make investment
feasible) requires a hole filled with tons of steel-reinforced concrete. It may be as much as 30
feet deep or more and contain more than 100,000 cubic feet of concrete, production of which is
a major source of CO2and other pollutants.

A distinct air-emission problem of wind capacity is created when a new project is built,
especially where there is surplus electricity-generating capacity. Because wind farms
require hundreds of tons of energy-intensive materials, virtually all of the air emissions
associated with the gas or electricity used to make the materials (such as cement or steel)
must be counted against the "saved" air emissions once the farm comes on line and
displaces fossil-fuel-generated output. For a wind farm of 45 effective MW, for example,
the emissions associated with 10 million pounds of materials must be calculated.
Scientific and economic analysis of 'embedded' emissions is another indication that the
"green" balance sheet for wind is not as rosy as claimed.
4. Access roads and clearing of land. Costs are affected by terrain and other local conditions. In
some cases, where siting is in wooded areas, trees may be cleared to eliminate interference
with wind flow.

On mountain ridges and many other locations, it may be necessary to blast into the
bedrock. Construction at a site on the Slieve Aughty range in Ireland in October 2003
caused a 2.5-mile-long bog slide, due to road construction where the peat bog was
stripped down to bedrock. Just as costs for restoration of land for coal strip-mining are
passed on to consumers and taxpayers, costs for restoration of land at "wind farm" sites
must be allocated.
FPL Energy stated, "although construction is temporary [a few months], it will require
heavy equipment, including bulldozers, graders, trenching machines, concrete trucks,
flatbed trucks and large cranes." Transporting all the equipment, tower sections and rotor
blades into an undeveloped area requires the construction of wide, straight roads.
5. Computer equipment, cabling and controls which vary from one project to another.
6. Interconnection costs, substations, local transmission lines etc. permitting connection from a
"wind farm" to power company transmission lines and the grid. Transmission line costs vary
widely by region and specific project due to distance, present capacity, terrain and availability of
rights-of-way.

Although
electricity
produced
by wind
turbines
uses
transmissio
n capacity
inefficientl
y, the lines
must be
designed to
carry full
output.
Since
acceptable
sites for
"wind
farms" may
be distant
from the electricity destination, both transmission costs and line losses may be high. Very
often, upgrades to existing major transmission lines are needed.
7. Cost of development (which can be capitalized if the project becomes operational, but must be
written off immediately if the project isn't built) includes the cost of gaining land use and zoning
approval, and regulatory permitting from local/state/federal authorities regulating such
projects. Costs vary widely and can include significant fees for lawyers, public affairs/lobbyists,
and engineers involved in the effort to gain approval. Legal challenges may also add significantly
to development costs.

In addition, developers are generally liable for damage to existing infrastructure (roads)
caused by wind farm construction. Some states offer up-front subsidies to defray some or
all of these costs, but the money used to provide these subsidies is often collected from
electric customers via charges added to monthly electric bills, so-called "public benefit
charges."
8. Cost of financing: These costs depend on such factors the owner's credit rating, the proposed
debt-equity ratio, the market for the electricity that would be produced, whether a contract is in
place for its sale, and the terms of the contract. Output uncertainty also increases financing
costs of outside lenders compared with more predictable, proven power generation. Therefore,
a premium has to be added to the interruptible wind rate to compare it with firm generation
alternatives such as gas-fired combined-cycle plants.
9. Payments in lieu of taxes: Sharp reductions or exemptions from local government property taxes
which are provided in several states, creating a situation where "wind farm" owners can appear
magnanimous by making "voluntary" payments to counties, towns and schools to help cover
costs. Such payments tend to be much less than the taxes that have been forgiven. Since
Virginia has virtually no experience with wind energy, the legislative and state regulatory effects

on local
property
taxation
have yet to
be
determined
.
10. Land: if
owned and
capitalized
or, if
leased,
lease rates
and terms.

A "wind
farm" on
a
Pennsylva
nia
ridgeline
"The job of any wind turbine is to extract energy from the wind, thereby slowing the
movement of air. Therefore, the wind turbines must be widely spaced so that they are
never in the lee of each other." I quote from an article on the EPA website.
'Contemporary wind projects are typically rated at 25 to 100 MW. A 25 MW project
might have 60 to 70 turbines covering 1500 acres.' One MW is a megawatt, one thousand
kilowatts, the average per-capita electrical power usage of about 900 U.S. citizens.
"Let's translate those numbers. Twenty-five megawatts divided by 1500 acres is 16.7
kilowatts per acre, but that's using the nameplate value, which is about five times higher
than the average value. This translates into an average of about 3.3 kilowatts per acre.
Assuming ideal conditions, to produce as much energy in a year as a single 1000-MW
electrical power plant would require about 13,000 wind turbines on about 470 square
miles of land area. That's about the area that would be bordered by Route 470 on the
west, south, and east, and by 88th Street on the north. Picture that amount of land covered
with huge windmills that produce unreliable electricity. And even ideally, they would
produce not even half of the electricity used in the Denver metropolitan area." [8]
Wind farms fail the land-use test compared with fossil-fuel alternatives. A wind farm
requires as much as 85 times more space than a conventional gas-fired power plant.
Estimates range between 10 and 80 acres per megawatt - from 30 to more than 200 times
more space than needed for gas plants. Wide spacing (a 50 MW farm can require
anywhere between 2 and 25 square miles) is necessary to avoid wake effects between
towers. The world's 5,000 MW (nameplate) wind-power capacity in 1995 consisted of
25,000 turbines - little bang for the land usage buck.

A single 555-megawatt gas-fired power plant in California generates more electricity in a
year than do all 13,000 of the state's wind turbines. The gas-fired plant sits atop a mere 15
acres. The 300-foot-tall windmills impact over a hundred thousand acres, to provide
expensive, intermittent, insufficient energy.
11. Decommissioning costs

Some experts urge landowners/local governments to ensure decommissioning costs are
covered by cash bonds held by independent third parties. Because many wind farm
"owners" are LLCs with few assets and because tax breaks for wind are heavily 'frontloaded' (depreciation, 5-6 years; production tax credit, 10 years), there are huge
incentives for the sale of facilities after tax breaks are used, or for abandonment if costs
of maintenance, repair and/or replacement rise substantially. There is little protection for
landowners/localities from surety bonds that depend on premium payments or cash bonds
held by an LLC-owner in case of insolvency or abandonment.
The ancillary environmental costs are not minor, even to wind power's leading
proponents. Paul Gipe, in an October 15, 1996, letter to the chairman of the CEC, called
for a moratorium on new wind subsidies until the problems of previous construction were
addressed:
"I am a longtime advocate of wind energy in California and my record in support
of the industry is well known. I have chronicled the growth of California's wind
industry for more than twelve years. It therefore pains me greatly to urge the
Commission to…recommend to the legislature that no funds from the [California
Competition Transition Charge] be distributed to existing or future wind projects
in the state. Funds that were destined for this purpose should instead be deposited
in a wind energy cleanup fund to be administered by the Commission. Money
from this fund could then be used to control erosion from plants in California, to
remove abandoned and non-operating wind turbines littering our scenic hillsides,
and to mitigate other environmental impacts from the state's wind industry." As
Gipe has reminded his audience elsewhere, "The people who build wind farms are
not environmentalists."
Operations, Repair and Maintenance, and Replacement Costs

There are many variables and some big unknowns. Note that "wind farms" require and consume
electricity from the grid to operate control equipment, even when not generating power.
1. Actual operating experience is probably around 5 years for the smaller (660 kW–750 kW)
turbines, 3 years for the 1.5 MW units, and a few months for the really big ones like GE's new
3.6 MW turbine. Anyone claiming to have solid numbers may not be telling the truth. Some
manufacturers have had costly problems with gearboxes on big, relatively new machines.
2. Useful life of the turbines.
3. Land rents can be expensed. Most land seems to be leased with prices varying from around
$1,500 per MW of capacity to alleged offers as high as $15,000 per MW. Some leases are fixed

payments and some vary with amount of electricity produced.
4. Insurance.
5. Property, sales, use and other taxes: Due to a variety of "incentives", the tax burden on "wind
farm" owners is very low.
6. Monitoring and Response Costs may include monitoring and responding to noise and
environmental complaints, fire from lightning, icing and other dangerous conditions. Some
municipalities may require establishment and maintenance of a "Complaint Hotline" and/or
periodic reporting to ensure compliance with terms of conditional use permits.
Cost per kWh

DOE, National Renewable Energy Lab (NREL) and the wind industry often cite cost per kWh
numbers, but seldom, if ever, provide full, accurate data underlying their estimates. Actual cost
per kWh may vary widely, depending on items identified above, but two factors have an
especially large impact on actual average cost per kWh of electricity from wind:
1. Capacity factors: Actual costs per kWh depend on the number of kWh of electricity actually
produced. Wind speed is one critical factor in determining the amount of electricity produced
and wind speed varies widely with stronger wind tending to occur at night, and in colder
months. Wind speed measurements taken during winter months are atypical. Wind
characteristics also vary by height of the measurement and terrain. Actual capacity factors and
actual kWh production tend to be less than claimed by "wind farm" developers. Inflated figures
may be used to assure support of projects by lenders and government agencies. Published
estimates of "wind resources" and "wind classes" in various areas may be based on limited
empirical data.
2. Useful life of turbines: Estimates of cost per kWh also depend heavily on assumptions about the
useful life of turbines, a big unknown, because of limited experience with machines now being
used. The numbers will be much different if an assumed life is 20-years or 30 years - total
estimated costs divided by kWh produced over 20 years vs. 30 years. Published estimates of
lower per kWh costs of electricity from wind are often based on vague assumptions about wind
conditions, site availability, bigger machines, higher efficiency, "economies of scale" or other
estimates that may or may not prove to be correct.

It is erroneous to conclude that even if wind is not competitive now, it soon will be. Wind is
competing against improving technologies and the increasing abundance of natural resources.
The cost of gas-fired combined-cycle plants, the most economical electricity-generation capacity
for central-station power at present, has fallen in the last decade, because of improving
technology and a 50 percent drop in delivered gas prices, adjusted for inflation. The energyefficiency factors of gas turbines have increased from just above 40 percent in the early 1980s to
nearly 60 percent today (1998). Forecasts by the DOE and other sources expect continued
efficiency improvements in the years 2000 through 2015 for gas-fired generation. One forecast is
that new gas-fired generation of virtually any capacity will cost from $200 to $450 per kW,
generating power at 2 cents per kWh.
Gas-fired generators, unlike wind generators, are able to "lock in" the price of gas (energy)
supplies with long-term contracts and through futures markets to remove price risk and ensure a
price saving over 'renewable-energy' projects with relatively high capital costs.

Costs of intermittence, variability, and backup generation

Costs may vary widely depending on the control area, the location of the "wind farm," location
and type of backup generation units, the output and variability of output from the "wind farm,"
the share of capacity on line from the wind turbines, the amount of load on the grid at the time,
and the capacity of the transmission lines - all related to the fact that wind turbines produce
electricity only when wind is blowing within the designed speed ranges.
For example, the forty-four 1.5 MW turbines employed at FPL Energy's Mountaineer Energy
Center, Backbone Mountain, WV, according to the turbine manufacturer NEG Micon, begin
producing electricity when the wind reaches about 8.9 miles per hour, achieve rated capacity at
about 33.6 mph and cut out at 55.9 mph.
The amount of power produced is not determined by consumer demand, but instead by the
available wind. That is, a switch can not be activated to increase wind speed, or to make it blow
in a steady stream. If you want power, you wait for the wind.
It is important to understand the AC (alternating current) grid system does not have 'storage'
capacity. Unlike a small, local DC (direct current) system with storage battery backup, the AC
grid supply/demand must be kept in balance. Since the grid or control area must be kept in
balance at all times (supply and demand, frequency, voltage), generating units must be
immediately available at all times to provide backup service (or balance) for the electricity (if
any) coming from wind turbines. The units providing the backup service may be operating in an
automatic generation control mode, running at less than peak capacity, and/or running in
spinning reserve mode.
Depending on wind conditions, the amount of backup capacity may have to equal the peak
capacity of a "wind farm." That is, if wind conditions exceed the cutout speeds, the entire output
of the "wind farm" could be lost. Uncertainty and variability of generated power from "wind
farms" result in costs. Those costs are properly allocated to the cost of the electricity from wind
turbines.
Some limited empirical work has been done to define these costs but it is quite limited in terms
of the period of time covered and the location(s) studied. There is no universally applicable,
empirically based cost estimate available. These "costs" may, at some point, be established in
wholesale ancillary service markets. PJM*, for example, apparently has created or is
experimenting with such a market for spinning reserve capacity.
Almost certainly, a control area having significant hydro capacity in reasonably close proximity
to a "wind farm" would have relatively low backup generation costs because of the excellent
load-following characteristics of hydro generation. That is, assuming that variation in the flow of
water through the hydro plants can be accommodated within constraints on the hydropower
facility such as levels of water in the reservoir and in the river downstream of the plant.
However, actual backup power costs are likely to be higher when generation is powered by other
energy sources.

"Colorado has two wind farms built by Xcel Energy under orders of the Colorado Public Utilities
Commission (PUC), the utility regulatory agency in Colorado. The first wind farm was built near
Ponnequin at the Wyoming border, and the other is located near Peetz on Colorado's Nebraska
border.
"All Xcel customers receive a portion of their electricity from wind farms, but some customers
can choose to receive their electricity "exclusively" from wind power by joining Windsource, a
"wind-only" option offered by the company which provides electricity to 95% of
Coloradoans. Windsource customers elect to pay an average $15 more a month ($2.50 per
"block" of wind power) to get "all" their power from wind, on the assumption that the program
will help the environment by reducing usage of natural gas and coal.
"If you believe the PR being offered by Xcel's Windsource department and the greenies at the
PUC, you would think that by joining the Windsource program you would get all your power
from wind, that more wind farms will decrease the number of natural gas plants, that you would
be helping the environment and saving money. These are all myths created by the pro-wind
lobby.
*PJM ensures the reliability of the largest centrally dispatched control area in North America by
coordinating the movement of electricity in all or parts of Delaware, Illinois, Maryland, New
Jersey, Ohio, Pennsylvania, Virginia, West Virginia and the District of Columbia.
"The biggest misunderstanding is to think that by joining Windsource you will only get windgenerated power. If the wind blows less than seven miles an hour, or more than 56 miles an hour,
the windmills are locked down by Xcel's computers so that they cannot spin. Even when the
wind blows between seven and 56 miles an hour, the windmills are sometimes locked down,
because the PUC and Xcel both want a steady flow of wind-generated electricity, not too little or
too much, for the windmill conductors or the power grid. Wind power is about 30% efficient in
producing electricity, compared to other sources. Yet, Windsource customers demand power
100% of the time, not a measly 30% of the time. Where does their power come from the other
70% of the time? It comes from back-up power plants, which are either natural gas or coal
plants; Windsource is not a wind-only program. In addition, natural gas is often used to run the
machines that convert wind into power.
"It is only from erroneous logic, then, that one can conclude that the expansion of wind farms
will reduce natural gas and coal plants in Colorado. Wind is simply not efficient enough at
producing power to be relied upon, without its safety nets of natural gas and coal.
"Wind farms cost about $384,000 more per megawatt of power than coal plants - or about onethird more. Under the public utility law, Xcel can pass these costs on to all customers in
Colorado, all of whom receive wind power. Remember that is not just the Windsource customers
who receive power from wind, as every Xcel customer in Colorado receives at least a minimal
amount of wind power - all customers of Xcel must pay for wind-generated electricity. Xcel and
the PUC cannot calculate exactly how much each customer pays, but they admit that the PUC
ordering Xcel to build the wind farms has raised the price of electricity for every single
customer.

"Customers wishing to join Windsource voluntarily agree to pay about $15 more a month for
their electricity - but why should the PUC force everyone else to pay for such an inefficient and
environmentally unfriendly energy source?" [11]
Transmission and integration costs

Electricity from wind turbines generally makes inefficient use of the transmission capacity.
Enough transmission capacity must always be available to handle the peak output of a "wind
farm." However, that peak output is unlikely to occur more than about 30% of the time. The
capacity may not be used at all by the electricity from wind turbines for 50 to 70% of the time.
Transmission costs also tend to be high because acceptable sites for "wind farms" are often
distant from load centers, which means both higher capital costs due to longer lines and greater
line losses of electricity. In some cases, heavy concentration of wind turbines has made it
necessary to add (upgrade) transmission capacity to serve the output from "wind farms" (Texas,
Minnesota, Nordel Grid in Europe).
1. Extra grid management burden. The variable output from "wind farms" imposes extra costs for
the management and control of the grid or control area. These costs may be minor if the
electrical output from the "wind farms" is small and/or it can be handled with automatic
generation control. The owners or managers of some control areas have adopted somewhat
arbitrary cost factors to compensate for the management costs (e.g., Bonneville Power). Several
studies are underway to get a better fix on the true costs, but they are complicated by the wide
variability in those costs.
2. Penalties in competitive markets. Some grid owners or managers have applied penalties to
electric generator owners or operators who deliver more or less electricity to a transmission
system than was bid into the system. Often these penalties are designed to (a) encourage
generating companies to help keep the grid in balance by delivering amounts of electricity
promised, when promised, (b) pay for costs imposed when electricity delivered differs from
contracted amounts, and (c) discourage "gaming." The wind industry has complained such
penalties are inappropriate for wind because of its inherent intermittence, variability and
unpredictability. Bonneville, under pressure from the industry and DOE wind advocates, recently
reduced its imbalance penalty.
3. Who bears the real costs? In some cases, all or a portion of the costs of (a), (b) and/or (c) above
have been imposed on the "wind farm" owner. In other cases, it appears the purchaser of the
output from a "wind farm" pays a specified amount for each kWh of electricity and absorbs the
extra costs. Unless the costs are clearly assigned to and paid by the "wind farm" owner, it is
likely they are rolled through and spread over all of an electric supplier's customers, probably
without the knowledge of those customers.
4. Shifting of costs from "wind farm" owners to electric customers by regulation. FERC apparently
has approved an approach developed in California - and favored by the wind industry - which
limits penalties associated with the impact of electric power from "wind farms" on transmission.
Also, the Minnesota PUC recently approved a $148 million expansion of Xcel's transmission
capacity in Southwestern Minnesota that Xcel claimed was necessary to serve planned new
"wind farms." Those costs apparently will be included in rate base and spread over all Xcel's
Minnesota customers rather than being allocated to the owners of the planned "wind farms"
that make the expenditures necessary. Also, the American Wind Industry Association (AWEA),

the industry's Washington based lobbyists, have a major effort underway to shift the costs of
transmission of electricity from wind turbines away from "wind farm" owners.

In a recent study of integration costs, Hirst and Hild state:
"In spite of the limitations listed above, we believe the present results are valuable and
roughly representative of what would occur with a more comprehensive analysis. These
results show clearly that modest amounts of wind receive payments (net of charges for
regulation and intrahour balancing) almost equal to system lambda. The integration costs
are low because the correlations between wind output and system load, as well as their
forecast errors, are very low. However, as the amount of wind capacity installed in an
area increases, the payment drops. Although adding wind farms throughout a region
increases the diversity of the wind output and improves the accuracy of the DA wind
forecasts, the payments decline. This drop occurs because each increment of wind energy
pushes the existing conventional generation to lower levels on the supply curve, with
lower marginal costs. Also, the more wind that is added to a system, the more the
conventional generation must move up and down, both intra- and interhour, to adjust for
the lack of control, unpredictability, and variability of wind output." [12](Emphasis
added)
Income taxes, tax breaks and subsidies for "wind farm" owners

Some of the above-listed costs of electricity from wind are dwarfed by the amounts of tax breaks
and subsidies available to "wind farm" owners.
Perhaps the most striking example is California, once home to 90 percent of the world's wind
power - 1,700 MW have been online since the mid-'80s - California's share has slipped to just 10
percent over the last decade.
Approximately $1 billion was diverted from federal and state taxes into wind farms between
1981 and 1985 to jump-start the world's wind power industry in California. Both federal and
state investment tax credits were terminated in 1986 due to publicity surrounding the abuse of
this investment tax shelter. Congressman Pete Stark of Hayward led the fight to terminate the
investment tax credits by proclaiming, "these aren't wind farms, they're tax farms." [21]
1. Tax breaks: Tax breaks for "wind farm" owners don't show up directly in electric bills but,
nevertheless, are part of the full, true cost of electricity from "wind farms." Tax breaks shift
costs from the "wind farm" owners to remaining taxpayers. Important tax breaks include:
a. The Federal Production Tax Credit is currently $0.018/ kWh. The rate is adjusted for
inflation, available for the first 10 years of operation of the wind facility and is described
in a "White Paper" on AWEA's web
site, http://www.awea.org/policy/documents/Transmissionwhitepaper12-2002.pdf
b. Five-year double declining balance accelerated depreciation (5-yr., 200% DB) is a
generous form of MACRS (Modified Accelerated Cost Recovery System) now available in
federal tax statutes to "wind farm" owners. This permits a wind farm owner to recover
the full amount of capital investment in 5 to 6 years through depreciation deductions

from income compared with 20-year, 150% DB accelerated depreciation for most other
generating units. Simple cycle gas turbines qualify for 15-year, 150% DB.

The depreciation deductions for commercial wind energy facilities are:



Under "Normal" 5-yr. 200% DB: 20%, 32% 19.2%, 11.52%, 11.52%, 5.76%
Under "Bonus": 5-yr. 200% DB established by the Job Creation and Worker
Assistance Act of 2002 which applies to qualifying assets purchased after
September 10, 2001 and before September 11, 2004, provided those assets are
placed in service by January 1, 2005): 44%, 22.4%, 13.44%, 8.064%, 8.064%,
4.032% (Note: increased under the latest tax bill to 60%, 16%, 9.6%, 5.76%,
5.76%, 2.88% through the end of 2004, thus tax liability calculated below would
be reduced further)

Accelerated depreciation produces huge tax avoidance benefits in the first few
years of project ownership. The value of this accelerated depreciation is higher
under "bonus" schedule described above. However, those are scheduled to end by
January 1, 2005, so the value of accelerated depreciation is illustrated here using
the "Normal" deduction schedule described, which is still exceedingly generous to
"wind farm" owners:
Assuming a 100 MW (100,000 kW) "wind farm" with a capital cost of $1 million
per MW, or a total capital cost of $100,000,000 million, coming on line after the
"Bonus" provisions have expired, the owner can deduct $20,000,000 in
depreciation from income for the 2005 tax year. (The depreciation deduction in
the first year (20%) is less than the second year (32%) because the IRS prescribes
the "half-year convention" which permits deducting one half-year's depreciation
in the first tax year regardless of when the facility actually begins operation
during that year. (See IRS Publication 946.)
With a 35% marginal tax rate, the "wind farm" owner could reduce federal
income tax liability by $7,000,000 before taking advantage of the federal
Production Tax Credit.
If the "wind farm" began operation on July 1, 2005, and produced at an annual
average 30% capacity factor for the rest of the year, it would produce 132,480,000
kWh (100,000 kW x 4416 hours x .30 capacity factor). Therefore, the value of the
depreciation deduction in 2005 in reduced federal tax liability would be equal to
$0.0528 per kWh ($7,000,000 divided by 132,480,000 kWh). When the $0.018
per kWh production tax credit is added, the value of the two federal tax benefits in
2005 would add up to $0.0708 per kWh.
In the second year, 2006, the owner would be able to deduct $32,000,000 from
income. With a 35% marginal tax rate, the "wind farm" owner could reduce
federal income tax liability by $11,200,000 before taking advantage of the federal
Production Tax Credit. If the "wind farm" averaged a 30% capacity factor 9 for all

of 2006, it would produce 262,800,000 kWh. The value of the reduction would
equal $0.0426 per kWh in 2006, not counting the $0.018 per kWh PTC. When the
$0.018 per kWh production tax credit is added, the value of the two federal tax
benefits in 2003 would add up to $0.0606 per kWh.
c. Reduction in state corporate income tax due to federal accelerated depreciation. In
most states, accelerated depreciation can also be used to reduce state corporate
income tax liability.

For example, in a state that fully conforms its corporate income tax to the federal
system and has a 10% corporate tax rate, the "wind farm" owner could reduce
state income tax liability by $2,000,000 in 2005, or the equivalent of
an additional $0.015 per kWh for a "wind farm" that began operation on July 1,
2005, with a 30% capacity factor.
In 2006, the "wind farm" owner could reduce tax liability by $3,200,000 or the
equivalent of an additional $0.012 per kWh.
d. Reduction in state and local property, sales and other taxes. Several states have also
reduced or eliminated other taxes and, therefore, shifted more costs from "wind farm"
owners to remaining taxpayers:
 Iowa exempts materials used in constructing wind farms from sales and use
taxes and has sharply reduced property taxes (eliminating them totally in the
first year, then raising them in 5% increments until reaching 30% of normal
property taxes.
 West Virginia has reduced both Business & Occupation Taxes and Property taxes
for "wind farms" by about 90%.
 Wisconsin, Minnesota and Kansas exempt wind facilities (the value added, not
the land) from property taxes.
 North Dakota exempts large wind project equipment from sales tax and
provides a 70% reduction in property taxes.

"In 1983, the Montana legislature acted as though the state was rich and would always
wallow in money. Believing federal subsidies weren't enough, they began offering state
tax credits equal to 35 percent of the costs of purchasing, installing, or upgrading wind
energy generating equipment and infrastructure. Despite declining revenues, the Montana
legislature expanded this in 2001 to cover all "alternative" energy sources. Although
Montana is ranked fifth in the contiguous U.S. for potential wind energy (at 116,000
megawatts), there is only one existing wind farm. It produces a mere 0.1 megawatt vs.
128 megawatts for the average fossil fuel-powered plant in Montana. As usual, subsidies
have failed." [13]
Additional subsidies for the wind industry

On March 29, 2004, U.S. Deputy Secretary of Energy Kyle McSlarrow announced the
Department of Energy will open negotiations for 21 public-private partnerships to greatly expand

potential U.S. wind development through advances in cost effective low wind speed technology.
The value of the cost-shared projects is expected to total $60 million over the next four years.
The announcement came at the wind industry's Global WINDPOWER 2004 Conference in
Chicago. The 21 new partnerships announced today were selected under the second phase of this
project, and the selected companies will plan to share 50 percent of the project costs overall.
"The nation's vast wind energy resources can play a much larger role in our energy supply
portfolio," Deputy Secretary McSlarrow said. "These industry and university partnerships will
help develop next generation wind technology and open the door to wind power at many
locations around the country that otherwise would not be cost-competitive."
Much of the commercial wind power development has occurred to date at high wind sites, in
other words the "best" wind sites. However, many of these sites are located in remote areas that
do not have ready access to transmission lines. Moreover, easily accessible prime high wind sites
are becoming limited. President Bush's National Energy Plan specifically cited low wind speed
technology as an opportunity to significantly expand use of wind energy. The new low wind
speed projects will focus on technology improvements for making more widespread low wind
speed sites cost competitive with high wind sites. Efforts include new R & D projects targeting
multi-megawatt scale components and turbine systems for land, as well as offshore
applications. [14]
1. Federal subsidies, all of which shift costs from the wind industry to taxpayers, include:
o $38 million per year for U.S. Department of Energy "wind energy R & D"
o Promotional "studies," "analyses," "reports," web sites, and conferences paid with tax
dollars flowing through DOE's Office of Energy Efficiency and Renewable Energy, and
carried out by DOE employees and employees of DOE National Labs and other
contractors, grantees and subcontractors.
o Renewable Energy Production Incentive (REPI) which provides direct per kWh payments
to organizations that do not pay income taxes (rural electric co-ops, municipal utilities),
at the same per kWh rate as the Production Tax Credit.
2. State subsidies. Some of these may be paid from general tax revenues but many are paid from
so-called "public benefit charges" added to electric customers' monthly bills, which charges raise
well over $1 billion per year. Examples of such subsidies include, but are not limited to:
o New York and Illinois- Grants to "wind farm" developers (In NY, $22 million have been
announced).
o California - Payments to customers who agree to buy electricity produced from
"renewable" energy sources (this program may be suspended at present).
o Minnesota - State production tax credits.
o New Mexico - Use of industrial development bonds.

States may also impose 'fuel diversity premiums' to penalize reliance on natural
gas for power generation. These premiums affect costs of backup generation when
"wind farms" are not delivering power, and are passed on to all ratepayers in the
area.
3. Renewable portfolio standards and "Green" energy programs. Renewable portfolio standards
(RPS) adopted by several states are another form of subsidy for "wind farm" owners. RPS are

particularly insidious, since they impose higher costs on millions of electric customers without
their knowledge. The standards force suppliers of electricity to purchase electricity from "wind
farms" or other "renewable" energy facilities, generally without regard to its higher cost. In
some cases, the few electric customers who agree voluntarily to pay a premium price through
so-called "green" energy programs for electricity produced from "renewable" sources pay part
of the extra cost. Typically, only a very small percentage of customers volunteer to pay premium
prices. The remaining cost of the electricity as well as the cost of administering the 'voluntary'
program is passed on to electric customers in their monthly electric bills.

The Intermountain Rural Electric Association wants its 118,000 members near Denver, Colorado
to oppose state legislation that would require some utilities to source 10% of their power from
renewables, even though the proposed law would not apply directly to it. "Consumers should
understand that mandating the use of this expensive, fluctuating energy source will not only
increase electric rates, it will wreak havoc on the reliability of the electric grid," the co-op says in
a letter sent with invoices. "While wind advocates claim that wind is competitive with
conventional generation, they fail to reveal its true costs."
The initial cost of windfarms is "much higher" than other generation plants and the $4,000 per
kilowatt capacity is three times higher than a coal-fired facility. Tax incentives cover one-third of
the construction costs of new turbines, but the expiration of production tax credits would force
consumers to pay an additional 4.3¢/kWh. Windfarms are only 25%-30% efficient and fail to
generate any power on calm or very windy days, and "proponents neglect to mention that for
each windfarm, an equivalent amount of conventional generation must be built to provide backup
power when there is too much/little wind," it says. Rights-of-way must be purchased and
additional transmission lines constructed to remote windfarms, but "these 'hidden' costs and taxes
are never included in proponents' kWh cost calculation." "If wind energy truly made good
economic sense, we wouldn't need a law to force utilities to produce it." [15]
Nevada Power Co. and Sierra Pacific Power Co. said on April 9, 2004, that delays and
terminated alternative energy projects are preventing them from meeting the requirements of
Nevada's renewable-energy law. The utilities, both subsidiaries of Reno-based Sierra Pacific
Resources, contracted with independent power companies to build renewable energy facilities
rather than build their own. But the two utilities have faced a series of "supplier delays, defaults
and terminations" for renewable power.
Because of those delays and postponements, Nevada Power and Sierra Pacific will not meet the
state's minimum requirements for renewable energy for 2003 and 2004. The renewable-energy
law requires them to obtain increasing portions of their power supply from renewable resources,
mandating that the two electric companies obtain 5 percent of the power they sell from
renewable or green power sources last year, increasing to 15 percent by 2013.
In their report, the utilities said many of the projects they were counting on to meet the
requirements have been canceled. The Desert Queen wind project, which was being developed at
Goodsprings by Cielo Wind of Austin, Texas, depended on extensions of federal tax credits.
"When those extensions weren't granted, that project failed," the utilities reported. Also, the
MNS Wind project that was to be built at the Nevada Test Site was scheduled to start operation

by the end of 2003, but the U.S. Air Force objected, and the project was scuttled. The Ely Wind
project near the city of the same name has been delayed two years. The two utilities reported that
other projects have been delayed. Ely Wind and Solargenix "experienced difficulty finalizing
their financing arrangements," the utilities said. [16]
Rising costs due to finite resources

Because "wind farms" have been, and are being, sited at optimal wind locations, and because
there are a finite number of sites which are suitable for generating power at costs even
approaching modern gas-fired generation, the wind power industry has been scrambling to
design and produce more efficient and less expensive turbines in order to take advantage of less
than optimal wind conditions.
Production costs involve the limited nature of ideal sites for "wind farms". The Energy
Information Administration (EIA), a DOE sub-agency, considers wind a finite resource because
the ideal weather and land conditions to satisfy the demands of this energy type are limited.
"Because of the finite nature of real estate available for wind power, production cost will almost
certainly tend to increase, instead of falling, even assuming design and technical advances in the
efficiency of turbines."
To date, overcoming the technical difficulties has been costly, especially for taxpayers, and
results have often been elusive. The following example is illustrative.
For the past 13 years, the Wind Turbine Co. from Bellevue, Washington has been experimenting
with a two-blade, down-wind turbine (as opposed to the usual three-bladed, wind-facing turbine)
that would use fewer materials to build and cost less to manufacture. They claim to be on the
brink of a technological breakthrough that could lower the cost of wind energy production by 25
percent.
The company believes it has perfected a turbine design that has eluded engineers for years. In the
next few months, it hopes to either raise a round of venture capital that will fund it through
commercial development of its turbine. If it fails, the Wind Turbine Co. will blow away.
The Wind Turbine design would use two blades that are turned away from the direction of the
wind, allowing the blades to flex away from the tower, similar to the way helicopter blades bend.
Typically, a 1 MW turbine costs about $1 million to develop. Wind Turbine says its
design could trim as much as 25 percent off the cost of developing a 1-megawatt wind turbine
and may bring the cost of wind energy on par with other forms of power, without using the
federal wind energy production tax credit.
While the company believes it has mastered the technical difficulties in the down-wind turbine, it
still needs to convince investors that wind technology will pay off. And in the past that hasn't
been easy sell. So far, Wind Turbine has existed on a total of $14 million in research contracts
from the federal Department of Energy and the state of California.

It has also received a $500,000 investment from Dow Chemical Co. and a Swedish angel
investor, and this summer hopes to close a venture financing deal between $5 million and $10
million. The company is in discussion with a Midwestern utility interested in taking an equity
stake in the company. Wind Turbine has exhausted its sources of government funding and needs
a capital infusion to continue.
The down-wind turbine design sounds like a remarkably simple concept, but over the past 20
years, several companies have tried and failed to engineer it.
"There are a lot of interactions between aerodynamics and structural dynamics that had to be
figured out," said David Simms, division manager at the National Wind Technology Center, a
division of the National Renewable Energy Laboratory in Golden, Colo. "Because of the
turbulence in the atmosphere that the turbine operates in, it's pretty difficult to ensure they are
always going to behave properly, no matter what the flow conditions are."
The company had a serious setback two years ago, when its control system malfunctioned,
sending a blade crashing back into the tower at its California prototype, located in Antelope
Valley north of Los Angeles. The mishap put the project's development one year behind
schedule. If the company is able to secure a round of financing and bring its design to market, it
still must convince the industry to change its design. [17]
It will be interesting to follow the development of Wind Turbine's and other taxpayer-subsidized
"design breakthroughs" in light of the 1976 study by the DOE which estimated that wind power
could supply close to one-fifth of all U.S. electricity by 1995 - a fact trumpeted by the American
Wind Energy Association in congressional hearings in 1984. In 1996, instead of 20 percent, wind
had a 1/10 of 1 percent share of the U.S. electricity market - an overestimate of 20,000 percent.
Paul Gipe stated, "Whenever renewables seem stymied, environmentalists, regulators, and
politicians respond that more R&D is needed. This cry arises from an outmoded belief that
technological and social innovations spring from the womb of large centralized organizations.
This model of innovation no longer produces results, either in government or commerce. The call
for more R & D diverts attention from what is needed most, structural change in the market."
Availability factors, capacity factors and "homes served"

Wind energy advocates often mislead the public, media and government officials with claims
about "availability" and "homes served."
Large-scale wind power is neither pollution-free nor, given current technology, cost-effective.
Because the wind doesn't blow constantly, some other generating facility must be ready to
provide energy when the windmills don't. "Dirty fossil fuel"-fired plants usually accomplish this.
(Nuclear power is looking more attractive. It already provides 70 percent of Vermont's
electricity.)
The DOE admits, "While the cost of wind power is decreasing, it is still more expensive to
produce relative to electricity from existing, large coal, natural gas, and hydroelectric power

plants." Most new wind projects are developed "because of the availability of federal tax credits
and incentive payments to municipal utilities for wind energy."
1. Availability factors are meaningful for generating units that are "dispatchable" (can be called
upon to produce electricity whenever needed) but are meaningless for "intermittent"
generating sources such as windmills which can produce electricity only when the wind is
blowing within certain speed ranges.

Electricity from wind turbines is of less value than electricity from "dispatchable"
generating units because it is available only when the wind is blowing within certain
speed ranges. In electric industry terms, it has very little, if any, "capacity" value. It
provides "capacity" value only if the wind happens to be blowing when electric demand
is at high levels (at or near peak). Winds are not uniform throughout a day or year.
Instead, winds tend to be strongest at night, and in cold months, while many electric
systems in the U.S. experience highest demands during summer afternoons.
The wind industry often cites "availability factors" which the industry seems to define as
time when the wind generation equipment could be generating if wind were available
within the design speed ranges. Such use of "availability" is totally misleading and
deceptive.
2. Capacity factors for wind turbines and "wind farms" are more meaningful since they measure
kilowatt-hours (kWh) actually produced by the wind turbines. Capacity factors are determined
by dividing kWh produced by the rated ("nameplate") capacity of the turbine(s) times the hours
in the period for which the factor is calculated - usually a year or a month.

Capacity factors are not totally meaningful because the electricity may be generated at a
time when it isn't really needed, or when electricity is available at less cost from other
generating sources.
Wind has its uses, but providing steady power is not one of them. If the wind speed drops
from 10 miles per hour to 9 miles per hour - a mere 10% drop - the power available from
a wind turbine drops almost 30%. If the wind speed doubles from 10 mph to 20 mph,
suddenly there is eight times as much power available. These rules are due to the air
itself, and have nothing whatsoever to do with windmill design. Wind turbines produce
the lowest-quality electricity on the planet.
Suppose a wind turbine is designed to tolerate 30-mph winds. The power it could produce
under these maximum-wind conditions is called the nameplate power, or its capacity.
Most of the time, the turbine will be in 10-mph winds, producing only one twentyseventh (less than four percent) as much power as its nameplate would suggest. That's
like having an engine from a muscle car on a riding lawnmower, "just in case you need
it."
But even if California had 100 times as many windmills - 320,000 windmills - could they
get 100% of their power from windmills? Not a chance. Most of the time, the windmills

would produce very little power, and, of course, when there's no wind, there's no power at
all. At those times, other power sources have to be ready to produce 100% of the power
requirements. In short, windmills do not allow any other power plants to be taken out of
service, and contribute little, if anything, toward carbon emissions reduction.
In the several times per year that the winds were strong enough that the windmills could
produce their full capacity, the 320,000 hypothetical windmills would produce about five
times as much power as California needed at the moment. Under those circumstances,
about 80% of them would simply have to be turned off, because at all times, the power
put into the grid must equal the power consumed. [8]
Capacity factors vary widely due to wind "class" or wind speed (which varies by
location, turbine height, terrain, windmill spacing, obstructions, etc.), vintage of the
turbines, condition of the turbine and blades and the specific turbine technologies, time of
day and year. For example:
o

o

o
o
o
o
o

Smaller, old turbines in California built in response to the unwise tax credits of the
1980s, if they are even operational, probably have capacity factors in the 5% to 20%
range.
A turbine in Traverse City, Michigan, has achieved a 15.1% capacity factor during a 5+year period for which data are available (through the fall of 2002) while one in
Mackinaw, MI has achieved an 18% capacity factor.
Some of the "wind farms" in Wisconsin have had capacity factors in the low and mid 20
percentages.
Data on electricity output from "wind farms" reported to EIA (on EIA Form 906) include
factors ranging from about 10% to 36%.
The Northwest Power Planning Council uses 33-34% capacity factors when estimating
the output of wind farms in Washington and Oregon.
FPL Energy used an implicit capacity factor of 38.15% when "bidding" into California
Energy Commission's "Production Incentive" auctions #2 and #3.
Some in the wind industry claim newer turbines (generally on taller towers) will achieve
capacity factors in the 40% range. Whether these claims can be substantiated is
uncertain.

In 1994, the California Energy Commission reported the total U.S. government
(taxpayer) subsidy to wind power totaled over $1,200 per installed kilowatt, even greater
than the direct capital cost of wind under advanced technology of around $860 per
kilowatt, more than the installed capacity cost of gas-fired combined-cycle plants of
approximately $580 per
kilowatt.On a dependable
capacity or capacity factor
basis, the subsidy cost and
capital cost premium is
several times greater.
Combined cycle gas power
plants recover waste heat
and use it to create stream
to generate more
electricity with a steam
turbine. Economic and
environmental advances in
the 'fossil-fuels' industry,
particularly in the use of
natural gas in electricity
generation, have reduced
the environmental costs of fossil-fuel consumption necessary to justify subsidized
alternatives to fossil fuels.
Relative prices tell us that wind power is more scarce than its primary fossil-fuel
competitor for electricity generation - natural gas, used in modern, state-of-the-art
facilities (known in the industry as combined-cycle plants). That is because wind power's
high up-front capital costs and erratic opportunity to convert wind to electricity (referred
to as a low capacity factor in the trade) more than cancel out the fact that there is no
energy cost for naturally blowing wind.
The all-inclusive price of wind in the mid-1990s was approximately double the cost of
new gas-fired electricity generation and triple the cost of existing underused generation.
The American Wind Energy Association (AWEA) reports that wind capacity at the end
of 2002 totaled 4685 megawatts. The calculations of potential windmill output are 4,685
MW x 8760 hours x .25. That assumed capacity factor is almost certainly too high,
because many of the windmills are old ones built in response to tax credits of the 1980s.
Paul Gipe, in his treatise on wind power, estimates that the best technology (as of 1995)
could deliver wind power for $1,050 per kW, or for between 7.5 and 8.3 cents per kWh.
This estimate, adding the incremental costs, confirms the conclusion that as of the mid1990s wind energy was double the cost of new gas-fired generation and triple the cost of
surplus energy (called economy energy, which refers to the price of electricity on the spot
market).

New gas-fired combined-cycle capacity in the same period, the early to mid-1990s, could
generate electricity for between 3 and 5 cents per kWh, according to the Federal Energy
Regulatory Commission (FERC). San Diego Gas & Electric and the Sacramento
Municipal Utility District estimated the cost of their gas-fired generation alternative at
about 4 cents per kWh. This is firm generation with the flexibility to be located near
customer demand; thus it avoids the subtle costs that wind faces.
Low capacity factors, and still lower dependable on-peak capacity factors, are a source of
wind power's cost problem. In California, for instance, where some 30 percent of the
world's capacity and more than 90 percent of U.S. wind capacity is located, wind power
operated at only 23 percent realized average capacity in 1994. That compares with
nuclear plants, with about a 75 percent average capacity factor; coal plants, with a 75 to
85 percent design capacity factor; and gas-fired combined-cycle plants, with a 95 percent
average design capacity factor. All those plants produce power around the clock. Wind
does not blow around the clock to generate electricity, much less at peak speeds.
Peak demand for electricity and peak wind speeds do not always coincide. A study by
San Diego Gas & Electric in August 1992 concluded that wind's dependable on-peak
capacity wasonly 7.5 megawatts per 50 MW of nameplate capacity (a 15 percent
factor). The CEC consequently has recalculated the state's 1994 wind capacity from
1,812 MW to 333 MW, an 18 percent dependable capacity ratio. [9]
Other interesting comparisons are that all the wind turbines would produce less electricity
than either the Surry or North Anna nuclear plants in Virginia produced in 2001
(12,662,376,000 kWh and 13,096,754,000 kWh, respectively) or the Mt. Storm coal-fired
generating plant in West Virginia in 2000 (11,595,299,000 kWh)
The head of Xcel Energy in the U.S., Wayne Brunetti, has said, "We're a big supporter of
wind, but at the time when customers have the greatest needs, it's typically not available."
A study by the U.K. Department of Trade and Industry (DTI) in 1998 found that wind
turbines produced, on average less than 25% of their theoretical (or rated) capacity over a
year. Throughout Europe, the average was less than 20%. Both the British and the
American Wind Energy Associations plan for 30%.
In California, the average load factor or capacity factor is 20%. The claimed generating
capacity only occurs during 100% ideal conditions, typically a sustained wind speed over
30 mph. As the wind slows, electricity output falls off sharply. In high winds, ironically,
the turbines must be stopped, because they are easily damaged. Build-up of dead bugs has
been shown to halve the maximum power generated by a wind turbine, reducing the
average power generated by 25% and more. Build-up of salt on off-shore turbine blades
similarly has been shown to reduce the power generated by 20%-30%.
According to Windpower Monthly, an industry journal, both Denmark and Germany are
taking action against the high cost of insurance and premature failure of large turbines. In
Princeton, Massachusetts, three of a developer's eight towers have long stood idle,

because of lightning damage. The Danish government has cancelled plans for three
offshore "wind farms" planned for 2008 and has scheduled the withdrawal of subsidies
from existing sites. Development of onshore wind plants in Denmark has effectively
stopped. Spain began withdrawing subsidies in 2002. Germany is considering ending
subsidies to wind power. Switzerland also is cutting subsidies, as too expensive for the
lack of significant benefit. It is reported that California will no longer seek new
installations, and will instead upgrade those that already exist (which also face the
problem of high rates of bird deaths).
Ireland in December, 2003, halted all new wind-power connections to the national grid,
because of the serious instability they cause.
In 1998, Norway commissioned a study of wind power in Denmark and concluded that it
has "serious environmental effects, insufficient production, and high production costs."
Denmark (population 5.3 million) has over 6,000 turbines that produced electricity equal
to 19% of what the country used in 2002. Yet no conventional power plant has been shut
down. Because of the intermittency and variability of the wind, conventional power
plants must be kept running at full capacity to meet the actual demand for electricity.
They cannot simply be turned on and off as the wind dies and rises, and such inefficient
operation would actually increase their output of pollution and carbon dioxide (the
primary "greenhouse" gas), as well as cost more.
When the wind is blowing just right for the turbines, the power they generate is usually a
surplus and sold to other countries, or the turbines are simply shut off. According to The
Wall Street Journal Europe, the Copenhagen newspaper Politiken reported that wind
actually met only 1.7% of Denmark's total demand in 1999. This low figure may reflect
the netcontribution.
The large amount of electricity used by the turbines themselves is typically not accounted
for in, and may in many cases be more than, the usually cited output figures. Denmark is
just dependent enough on wind power that when the wind is not blowing right they must
import electricity. In 2000 they imported more electricity than they exported. And added
to the Danish electric bill is the subsidy that supports the private companies building the
wind towers. Danish electricity costs for the consumer are the highest in Europe.
Landowners who are considering renting their land under agreements where payments
depend on actual electricity production need to recognize "wind farm" developers have
an incentive to overestimate potential capacity factors - if they are not contractually
bound by those numbers.

U.S. Energy Consumption by Energy Source: 2000
Actual and EIA Forecast for 2025
Actual 2000
Quadrillion Btu
% of Total
Energy Source

EIA Forecast for 2025
Quadrillion Btu % of Total

Traditional Sources
Petroleum products
Natural Gas
Coal
Nuclear Power
Conventional Hydropower
Other
Sub-Total – Traditional
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24.07
22.64
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2.84
.31
96.12
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24.20%
22.76%
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56.22
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29.42
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3.12
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0.30
0.41
2.07
0.31
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0.41%
2.08%
0.31%
0.06%
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0.40
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0.44
0.09
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0.29%
2.46%
0.32%
0.06%

0.00
0.14
0.05
3.34

0.00%
0.14%
0.05%
3.36%

0.01
0.34
0.37
6.09

0.01%
0.24%
0.27%
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Geothermal
Wood
Other Biomass
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Solar Thermal, electric & hot
water

Solar Photovoltaic
Ethanol
Wind
Sub Total – Non-Hydro
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Total

99.46
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3. "Homes served" is another of the highly deceptive measures of "wind farm" output widely used
by DOE, NREL, the wind industry and other wind energy advocates. This measure is meaningful
when referring to a "dispatchable" generating unit, but is meaningless when referring to
electricity from "wind turbines" which produce electricity only intermittently. In fact, no homes
served by electric distribution systems are served by electricity from wind because electric
customers in the U.S. and most developed nations are unwilling to "live with" electricity service
available only when the wind is blowing in the right speed range.
The "Jobs" Rationale and Opportunity Costs

As a last line of defense, a jobs-creation rationale for wind power is proclaimed by supporters.
The American Wind Energy Association argues "about $3.5 billion is invested in the U.S. windpower industry, where watt-for-watt, dollar-for-dollar, that investment creates more jobs than
any other utility-scale energy source. In 1994, wind turbine and component manufacturers
contributed directly to the economies of 44 states, creating thousands of jobs for American
communities."
The high-cost of wind-power is a negative, not a positive, aspect of the industry. Prices reflect
relative scarcity, and the price of wind-power energy is substantially higher than the price of

electricity from other sources. Resources devoted to wind-power are wasted in an economy
where wants are greater than the resources available to meet them, and better alternatives are
forgone.
Without subsidies, less renewable energy infrastructure would have been built and consumers
would have had lower cost electricity. The saved resources (land, labor, and capital) would have
gone to a more competitive source of electricity or, more likely, given electricity-generation
overcapacity, to a different endeavor entirely. Electricity consumers, in turn, would have
incremental savings to spend elsewhere in the economy.
The result of wind-power investments in California is the existence of an uneconomic renewable
energy industry and an underused natural gas infrastructure. Consequently, it has contributed to
artificially high rates and a substantial ratepayer surcharge for stranded-cost recovery in the
restructuring period. (Generation facilities and third-party contracts incapable of delivering
power at competitive prices in a restructured market; utility companies argue that the public
should compensate them for those now-uneconomic investments.)
Subsidizing renewable energy for its own sake is akin to "creating" jobs by digging holes and
filling them back up. The fundamental law of economic efficiency is violated.
Who benefits, who bears the costs?

Ironically, Denmark benefited more than anyone else from California's renewable energy
program. In 1985, 67 percent of the wind turbines installed in California were manufactured in
the U.S. By 1999, 65 percent of the wind turbines operating in California were manufactured
overseas. Today, 90 percent of the world's wind turbine manufacturers are based in Europe, with
Denmark remaining the world's dominant supplier of wind turbines. GE Wind, formerly Enron
Wind Corp., is the only major U.S. wind turbine manufacturer to survive the 1990s. And its new
turbines are largely based on designs of the German firm Tacke, bought by Enron in 1999.
President Bill Clinton laid down a marker on "renewable energy sources" with his signing of
Executive Order 12902 on March 8, 1994. The order specified renewable energy sources be
defined as "agriculture and urban waste, geothermal energy, solar energy, and wind energy."
Among the requirements of the order was one instructing the federal government to "begin
implementing cost-effective recommendations for installation of energy efficiency, water
conservation, and renewable energy technologies," for most federal facilities.
This commitment was reinforced June 3, 1999 with Executive Order 13123. It stipulated federal
agencies "shall use off-grid generation systems, including solar hot water, solar electric, solar
outdoor lighting, small wind turbines, fuel cells, and other off-grid alternatives, where such
systems are life-cycle cost-effective and offer benefits including energy efficiency, pollution
prevention, source energy reductions, avoided infrastructure costs, or expedited service."
These two executive orders and other Clinton administration initiatives laid the groundwork for
Enron Corporation to profit at the expense of American taxpayers, according to Enron

documents obtained by CNSNews.com and authenticated by the company.
In 1994, the Department of Energy awarded $1 million to a company called the Central and
South West Services, Inc. for a wind turbine plant near Fort Davis, Texas. Central and South
West Services then hired a California firm, Zond Systems, Inc., to install the 12 wind turbines,
which it did in 1996. Enron benefited indirectly from the deal when it acquired Zond Systems,
Inc. in 1997.
Enron became a more direct beneficiary of the administration's alternative energy program and
the tax money funding it, developing wind turbines in cooperation with the Department of
Energy (DOE). Then-Secretary of Energy Bill Richardson announced the administration was
"excited that Enron developed this technology with technical contributions made by the
department, and we look forward to continuing our collaboration with Enron for the development
of their next generation wind turbine."
The DOE statement also pointed out that its wind power program "has played a key role in
supporting Enron Wind Corp. as they have become the premier wind turbine company in the
United States."
The Energy Department also touted its work with Enron "to develop a 1,000 (kilowatt) wind
turbine, which will greatly enhance the competitiveness of wind energy and open up large
markets in the Midwest," supporting the company's research and development efforts. The
following year, Zond Energy Systems partnered with the DOE to develop a wind power
technology facility in Storm Lake, Iowa. A Sept. 17, 1999 press release by the DOE boasts of the
"public-private partnership" between Zond and the department.
Richardson stated, "The turbines at Storm Lake will allow us to better utilize the vast resource of
wind power" and he went on to praise the collaboration by noting it was "producing tangible
results that will support continued development of wind technologies ..."
The Department of Energy's website noted on Nov. 3, 2000 that this single federal agency had
provided "contributions to the programs that supported Zond's 750-kW turbine since 1994
totaling nearly $12 million." [18]
On January 22, 2004, Citigroup executives rushed to claim their Ethical Oscar from the radical
enviro-activist group, Rainforest Action Network. Citi promised it would dramatically scale back
investment in developing country projects that might be perceived as being socially or
ecologically destructive. Citi would now minimize investment in hydroelectric and fossil fuel
projects, and focus instead on "renewable energy, sustainable development, climate change
prevention, and preservation of habitats and indigenous cultures."
Residents of developing countries don't share the jubilation. They understand Citi's capitulation
will further postpone the day when their destitute families will have electricity, safe running
water, and hope for a better, healthier, more prosperous future.
Around the world, 2 billion people do not have electricity. The average European cow is

subsidized to the tune of $250 a year, while a billion people in developing countries struggle to
survive on less than $200 per year.
Three billion people live on less than $700 a year, most without abundant, reliable, affordable
electricity - for lights, heat and refrigeration; hospitals and clinics, schools, shops and factories;
water purification and sewage treatment; and a tiny fraction of all the other modern conveniences
and necessities Americans take for granted.
Unfortunately, they aren't likely to get electricity anytime soon. Eco-centric pressure groups,
Hollywood celebrities, politicians and wealthy foundations are seeing to that.
"African villagers used to spend their days and evenings sewing clothing for their neighbors, on
foot-peddle-powered sewing machines," says Earth Island Institute editor Gar Smith. "Once they
get electricity, they spend too much time watching television and listening to the radio. If there is
going to be electricity, I'd like it to be decentralized, small and solar-powered."
"I would promote solar and wind for power, not damming more rivers," pontificates television
actor Ed Begley, Jr. "It's much cheaper for everybody in Africa to have electricity where they
need it - on their huts."
Most of these destitute people won't get a solar panel, or a wind turbine. Instead of switching on
a light or appliance, millions of mothers and daughters will continue spending hours every day
collecting firewood or squatting in mud laced with animal urine to collect, dry and store manure
for cooking and heating fires. Instead of turning a faucet handle, millions will continue hauling
water from rivers and lakes tainted with parasites and bacteria. Instead of a modern kitchen, they
will spend hours a day over primitive hearths breathing acrid, polluted smoke.
Four million infants, children and mothers die every year from asthma, pneumonia, tuberculosis
and other lung infections, caused by breathing the smoke, dust, bacteria and pollutants that are a
constant fixture in their homes and villages. Six million perish every year from intestinal
diseases caused by spoiled food and unsafe water, due to nonexistent refrigeration and water
purification.
RAN and other radical environmentalists insist that they are legitimate "stakeholders," with a
right to make decisions affecting these people's lives. They arrogantly talk about "environmental
ethics" and "social justice" as defined, interpreted and imposed by them and they worry
incessantly about fossil fuels and hypothetical global warming.
"European governments, Third-World bureaucrats, businesses like The Body Shop and European
Wind Energy Association, and NGOs like Greenpeace and NRDC, have decided that 'renewable
energy' and 'clean development' are the future for Third World countries,' says Barun Mitra,
president of India's Liberty Institute. "Socially responsible" lending institutions like Citigroup are
merely the latest to kowtow to eco-imperialists."
"Cute, indigenous customs aren't so charming when they make up one's day-to-day existence,"
says Kenya's Akinyi Arunga. "Then they mean indigenous poverty, indigenous malnutrition,

indigenous disease and childhood death. I don't wish this on my worst enemy, and I wish our socalled friends would stop imposing it on us."
Renewable energy projects like those favored by Smith, RAN, and Begley, and now by
Citigroup, merely add to the environmental and human woes. A single 555-megawatt gas-fired
power plant in California generates more electricity in a year than do all 13,000 of the state's
wind turbines. The gas-fired plant sits atop a mere 15 acres. The 300-foot-tall windmills impact
over a hundred thousand acres to provide expensive, intermittent, insufficient energy.
"Telling destitute people they must never aspire to living standards much better than they have
now because it wouldn't be 'sustainable' is just one example of the hypocrisy we have had thrust
in our faces, in an era when we can and should grow fast enough to become fully developed in a
single generation," South Africa's Leon Louw says bluntly. "We're fed up with it." [19]
It's a message Americans should take to heart, if we truly want to be "socially responsible" - and
if we want to retain and continue to advance our own standard of living as well as that of other
nations.
In Conclusion...

The wind power 'movement', supported by certain 'environmental' activists, the wind industry
and government, to establish large-scale wind-generated electricity production is misconceived
for two simple reasons. They believe wind power is exempt from immutable economic
principles, and the laws of sound engineering and science.
No amount of political meddling, government mandates, corporate profiteering or misguided
good intentions and 'environmental responsibility' will change or negate those principles or laws.
"The [Royal] Academy's response also examined the prospects for the main renewable energy
technologies currently available and looked at their economics. In reality, no renewable
technology, not even on-shore wind, could compete with modern gas powered CCGT plant on a
level playing field and all had to be subsidised to some extent through the Renewables
Obligation…the financial risk of investing in renewable technologies was currently more than
any but firms with very large balance sheets could bear. Consequently, there were serious
financial barriers as well as solid engineering barriers to the development of renewable
electricity generation in the UK." [20]
If present, politically-motivated, mandated, "renewable energy" policies are pursued, based on
the failed formulas of the past 35 years, Americans will see further distortions of the markets for
electrical power, increased costs to ratepayers and taxpayers, decreases in base capacity and grid
reliability, diversion of scarce resources from research into promising energy production
technology, and enrichment of powerful, corporate special-interests. In addition, real
environmental costs incurred due to waste, mismanagement, stupidity and corruption will be
passed on to innocent taxpayers and consumers.
The attraction of wind energy is peculiar from just about any viewpoint. According to Professor

S. Fred Singer, if the true concern of environmentalists is clean energy, nuclear power and
hydroelectricity would seem to be the fuels of choice. "Those air-emission-free sources of energy
account for over 30 percent of U.S. electricity output, compared with the one-tenth of 1 percent
output of wind and solar combined. Nuclear and hydroelectric energy, in fact, were once
supported by mainstream environmentalists for their displacement of air emissions. Now, leading
environmental organizations such as the Natural Resources Defense Council, the Environmental
Defense Fund and Greenpeace want to close down nuclear plants, dismantle dams producing
hydroelectricity to return rivers to their natural state and block construction of new hydro and
nuclear facilities."
On April 4, 2004, Sweden's Liberal party announced a new nuclear policy. They want to reverse
the decision of a 1980 referendum to phase out nuclear reactors. Says Jan Björklund, vice
chairman of the Liberal party: "In 1980 the voters were told sun and wind would replace nuclear
power. Now we see that oil and gas are the realistic alternatives. This is not acceptable." The
main reason given for the new policy is concern for 'global warming.'
The Liberals want to keep the current eleven reactors and also restart the reactor closed in 1999.
They also want to change the Swedish nuclear-technology law to allow construction of more
reactors, envisioning 13-15 reactors in the future. The exact number should be decided by the
market and economical realities, not by politicians, they say.
This is a first, in a country where thinking about a future for nuclear power is against the law,"
writes Singer. "Political opposition to this policy will be tremendous. But it's sad they do not
promote nuclear power on its own merits, without referring to the scientifically flawed theory of
catastrophic global warming. However, slowly, slowly we see the negative attitude changing,
which also can be seen in polls. Of course, Finland's construction of a 5th reactor helps a lot."
Advances in technology may someday allow commercial wind power to become economic on its
own merits, but that possibility should not be used as a rationale for government to intervene in
the market. Picking winners and losers and attempting to allocate resources are the hallmarks of
long-discredited socialistic/fascist government planning. At present, without special tax and
regulatory policy privileges, large-scale wind power would not exist.
Energy markets based on competitive free-markets and pricing signals, voluntary contractual
relationships, and protection of private property rights by government would remove the socalled "public resource" of electricity production and consumption from the arena of public
conflict. Abolishing federal and state energy bureaucracies, and subsidies, would contribute
greatly to restoring the availability of safe, clean, abundant electrical power at minimal cost for
all Americans.
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