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Capturing the Wind: Power for the 21
st
 Century 

by Ethan Goffman 

 

Introduction  

 

Wind power is one of the oldest sources of energy, and 

also one of the newest. For thousands of years, humans 

have used sails to catch the wind and ply the seas. Per-

haps as early as the fifth century A.D., windmills were 

used in Persia to power mills (Gobar). Through most of 

the twentieth century, windmills seemed a quaint leftover 

from bygone days, their power dwarfed by that generated 

from coal, oil, and other fossil fuels. The oil crisis of the 

1970s, however, prefigured a change in attitude toward 

energy that would subside, but be rekindled in the 1990s 

and beyond, as fears of global warming spurred a search 

for alternative energy sources. 

Like all energy used by humans, wind power has its ultimate origin in the sun. If fossil fuels rely 

on solar energy stored underground for millennia and solar panels are far more direct, wind 

power harnesses kinetic energy processes unleashed by the sun. As the American Wind Energy 

Association (AWEA) explains, ñThe sun's radiation heats different parts of the earth at different 

rates--most notably during the day and night, but also when different surfaces (for example, wa-

ter and land) absorb or reflect at different rates. This in turn causes portions of the atmosphere to 

warm differently. Hot air rises, reducing the atmospheric pressure at the earth's surface, and 

cooler air is drawn in to replace it. The result is windò (Basics). Of course weôve all experienced 

being battered by a fierce wind, but the question is how to harness it for human use. It seems 

such a diffuse, mysterious, and invisible force. 

 

It is also a powerful force. According to the National Research Council, ñtwo percent of all the 

energy the earth receives from the sun is converted into kinetic energy in the atmosphere, 100 

times more than the energy converted into biomass by plantsò (17). Of course enormous amounts 

of potential wind power will never be harnessed. However, areas where great swaths of wind oc-

cur in relatively concentrated force provide great opportunities. This is one reason why modern 

wind power tends to work via wind farms, large groups of enormous structures situated where 

the wind is strongest (unlike the more diffuse solar panels, which tend to be situated on individ-

ual buildings). Wind also offers the advantages of being endlessly renewable. Unlike fossil fuels, 

weôll never use it up. And itôs extremely clean, emitting no noxious particles or greenhouse gas-

ses. 

 

 
Don Quixote in his legendary 17 th  
centur y battle with Spanish windmills  
http://www.crystalinks.com/windmills .  
html  
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Wind power does have some disadvan-

tages, the prime one being intermittency. 

On calm days it disappears. This means 

that either it must be combined with other 

sources, such as coal fired plants, to pro-

vide consistent power, or ways must be 

found to store it. Wind turbines also kill 

birds and bats, and often encounter local 

opposition from people who feel that they 

disfigure landscapes. 

Nevertheless wind power currently is 

surging in popularity, part of a desperate 

search for alternative energy that doesnôt 

add to global warming or other environ-

mental stresses. Unlike solar power, which remains extremely expensive, wind power is cost 

competitive with fossil fuels such as coal, and is becoming more so. Indeed, ñthe cost of wind-

generated electricity has dropped by more than 80% since the early 1980s. A modern, state-of-

the-art utility-scale wind turbine can generate electricity for 4 cents per kilowatt-hour, which is 

nearly competitive with fossil fuelsò (AWEA, Wind Energy and Economic Development). As 

other energy sources become more expensive, and wind technology continues to improve, wind 

will become even more cost competitive. 

 

Given these factors, it is not surprising that 

the use of wind power is increasing rapidly. 

Just a few years ago wind was mostly rele-

gated to a few European countries such as 

Holland and Germany. Indeed, ñthe use of 

wind energy for electricity generation, 

which began on a utility scale in about 

1980, grew relatively slowly at first with 

only about 3 gigawatts (GW, one billion 

watts) installed by 1993. However, by 

2003, the worldôs wind-energy capacity 

was 39.4 GW, and by 2005 it was more 

than 59 GWò (NRC 41). Wind is now a 

popular source of energy in China, India, 

and the United States. In the coming years 

this gust toward wind power should reach 

hurricane force, as wind turbines become ubiquitous, powering our homes and our businesses 

with limitless free energy while doing little harm to the environment. 

The environmentalist belief in wind as a superior energy option is becoming widespread. In 2005 

Greenpeace argued that ñthe wind industry of today is one the world's fastest growing energy 

sectors and offers the best opportunity to begin the transition to a global economy based on sus-

 
Wind turbine s at the Horns Reef wind farm in Denmark, 

some 20 kms (12  miles) off the port of Esbjerg  

Jorgen True, Copyright 2007, Getty Images  

Source: Janet Sawin. Wind Power Continues Rapid Rise . 
Worldwatch Institute, April 2008  
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tainable energyò (2). In the short period since that was written, wind energy use has grown even 

faster: ñWind energy had a breakout year in 2007, according to an annual survey by the Ameri-

can Wind Energy Association. Producers invested $9 billion to install a record 5,244 megawatts 

of electrical generating capacity in the United States last year, boosting the country's total wind 

capacity by 45 percent to 16,818 MW. Wind accounted for 30 percent of all new generating ca-

pacity in 2007. . . . Yet the association expects wind to generate 48 billion kilowatthours in 2008, 

just over 1 percent of all U.S. electricity and enough to supply 4.5 million homesò (Brown). And 

the potential for growth remains huge: ñAccording to the U.S. Department of Energy, the world's 

winds could theoretically supply . . . more than 15 times current world energy demandò (AWEA 

FAQs 9). 

 

How Wind Turbines Work  

 

The generation of wind energyðor trans-

duction of wind energy into electrical en-

ergyðdepends upon some kind of surface 

that is struck by wind and transformed into 

energy usable by humans. In other words, ña 

wind energy system transforms the kinetic 

energy of the wind into mechanical or elec-

trical energyò (AWEA Basics). With more 

sophisticated technology, this transformation 

has become increasingly effective, making 

wind power far more useful than in even the 

recent past. According to Greenpeace, ña 

single wind turbine can produce 200 times 

more power than its equivalent two decades 

agoò (3). 

 

Todayôs wind turbines generally possess three blades rather than just two, since ñexperience 

shows that this configuration offers the best balance of efficiency, dynamic performance, and 

construction economicsò (Marsh). Blades must be configured to take advantage of high wind 

speeds while avoiding being blown away. A modern windmill uses aerodynamic principles from 

sophisticated aircraft: ñThe two primary aerodynamic forces at work in wind-turbine rotors are 

lift , which acts perpendicular to the direction of wind flow; and drag, which acts parallel to the 

direction of wind flowò (How Stuff Works). 

Wind turbines must be configured to operate in an unpredictable and highly variable 

environment, in order to survive major storms. As one analyst explains, ñthe big problem is 

always how best to stabilize rotor speed to maximize electricity production. . . . Its control 

systems must safeguard operation in conditions that range from a dead calm to gusts with 

directional changes and velocities that may occur only once a centuryò (Marsh). Wind turbines 

do this through changes in angle and through mechanisms that cause them to shut down under 

 
This 3 bladed wind turbine is the most common modern 
design because it mini mizes forces related to fatigue  
http://en.wikipedia.org/wiki/Wind_power  

http://en.wikipedia.org/wiki/Image:Windenergy.jpg
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dangerous conditions. A sophisticated modern turbine 

ñcan twist its head on the support column (yaw control) to 

match wind direction and adjust the pitch of its blades to 

achieve desired speed and torque characteristicsò (We-

lander). 

The blades are the most unique part of a structure that in-

cludes a hub, a nacelle for protection from bad weather, a 

generator (and usually a gearbox), a tower, and electronic 

equipment (AWEA Basics). Once the wind makes the 

blades turn, the next step is to change this energy to a 

form that can be used over long distances: electricity. 

How Stuff Works explains, ñwhen the turbine blades 

capture wind energy and start moving, they spin a shaft 

that leads from the hub of the rotor to a generator,ò which 

converts it to electricity. 

 

Energy from a wind turbine is measured in kilowatt 

hours, that is, the amount of energy it takes to power a thousand watts over an hourôs time. As 

itôs generated, wind power is usually fed directly into the grid in conjunction with energy from 

other sources, such as coal plants. At times, however, wind power is stored for future use. 

Of the two basic designs of wind electric turbine, vertical and horizontal, horizontal is by far the 

more common (although experimental vertical turbines continue to be built). If proponents of a 

rival design are to be believed, electricity can be generated from wind even more cheaply by tur-

bines that rotate about a vertical axis, like a playground roundabout. ñTMA, a company based in 

Cheyenne, Wyoming, claims that its first vertical-axis wind turbineò will harvest ñ43-45% of the 

wind's available energy; conventional propeller-style turbines, in contrast, have efficiencies of 

25-40%ò (Economist). 

 

Location, Size, and Efficiency 

 

A few stand-alone wind turbines exist, useful for areas off the electrical grid. Still, wind turbines 

are most effective when grouped into large wind farms positioned so as to take maximum ad-

vantage of prevailing winds. These can also share much of the equipment needed to bring elec-

tricity onto the grid. 

 

Because the wind is as unpredictable as the weatherðindeed it is (one component of) the 

weatherðit stops and starts and blows with variable force. Wind turbines therefore rarely run at 

100% of their theoretical capacity. The amount of the theoretical maximum that is actually avail-

able as energy is referred to as capacity factor, which ñcompares the plant's actual production 

 
http://science.howstuffworks.com/wind -
power2.htm  
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over a given period of time with the amount of power the plant would have produced if it had run 

at full capacity for the same amount of timeò (AWEA FAQs 5). 

While conventional power plants usually operate at from 40 to 80% capacity, wind powerôs ca-

pacity factor is generally only 25% to 40% (AWEA FAQs) (but of course the source of this en-

ergy is free). Advances in technology may be able to improve on this performance, but only up 

to the Betz limit of 59%; ñan upper theoretical limitò to the amount of available energy that ña 

wind turbine can actually capture or convert to usable energyò (NRC 18). 

Don Quixote would hardly recognize todayôs enormous windmills, which would likely make him 

flee in terror. When it comes to wind turbines size matters, for both the blades and the towers. In 

the past 25 years wind-turbines have become significantly larger and taller, ñtypically 60-90 

meters high with a three-bladed roter 70-90 meters in diameterò (NRC 2). This significantly im-

pacts the amount of wind harvested; ñWind at 50 meters will, on average, have twice the power 

density as wind measured at 10 metersò (Ewing). 

Siting is also critical. The more wind that exists in an area the better, because ñthe kinetic energy 

of moving air that passes the rotor of a turbine is proportional to the cube of the wind speed. 

Hence, a doubling of the wind speed results in eight times more wind energyò (NRC 17). Loca-

tion is crucial for approaching maximum capacity factor: ñWhen located appropriately, a turbine 

should run 60 to 80% of the time. When sized appropriately for a given location, it will provide 

its full rated output at least 10% of the timeò (Welander). This is a key reason for building 

windmills at sea, where winds tend to be both more powerful and more predictable. This benefit 

is offset somewhat, however, by the higher cost of constructing wind turbines offshore. 

 

  
Global wind map from Stanford University showing the best locations for wind farms  
http://www.worldchanging.com/archives/002770.html  
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Advantages and Disadvantages of Wind Energy 

The advantages of wind energy are rather obvious, and follow 

from its renewability. Once a wind installation is up, the power 

generated is free except for operating costs. And, unlike the 

burning of fossil fuels, the generation of wind energy gives off no 

harmful emissions. As the American Wind Energy Association 

explains, ñWind energy system operations do not generate air or 

water emissions and do not produce hazardous waste. Nor do they 

deplete natural resources such as coal, oil, or gas, or cause envi-

ronmental damage through resource extraction and transporta-

tionò (FAQs 14). An enormous percentage of our pollution comes 

from power plants, notably coal plants. For instance, ñin 1997, 

U.S. power plants emitted 70% of the sulfur dioxide, 34% of car-

bon dioxide, 33% of nitrogen oxides, 28% of particulate matter 

and 23% of toxic heavy metals released into our nation's envi-

ronmentò (AWEA FAQs 14). 

 

Replacing fossil fuel generated energy with wind power reduces 

such emissions depending, of course, on how dirty the replaced 

sources are. According to a 2002 study, in the New England area, ñone wind turbine rated at 660 

kW with a 28% capacity factor (i.e. about 1.5 million kWh/year) eliminates the production of 

aboutò 5,300 pounds of SO2, 1,800 pounds of Nox, and 1,100 tons of CO2. (University of Mas-

sachusetts). With global warming emissions a huge concern, wind energyôs clean nature is more 

important than ever. 

 

Another advantage of wind power is that converting to it creates jobs. Indeed, ñthe European 

Wind Energy Association (EWEA) estimates that every megawatt (MW) of installed wind ca-

pacity creates about 60 person-years of employment and 15-19 jobs, directly and indirectlyò 

(AWEA Economic Development). Conversion to wind power is part of the heralded green jobs 

explosion. Some portions of a green, sustainable economy are labor intensive; they also require a 

range of employees, from highly technical to manual labor. 

At first a clean, inexpensive, inexhaustible energy such as wind might seem trouble-free. As with 

most things, though, problems appear on closer examination. The National Research Council 

sums up possible adverse effects as follows: ñuse of geologic and water resources; creation or 

increase of geologic hazards or soil erosion; localized generation of airborne dust; noise genera-

tion; alteration or degradation of wildlife habitat or sensitive or unique habitat; interference with 

resident or migratory fish or wildlife species, including protected species; alteration or degrada-

tion of plant communities, including occurrence of invasive vegetation; land-use changes; altera-

tion of visual resources; release of hazardous materials or wastes; increased traffic; increased 

human-health and safety hazards; and destruction or loss of paleontological or cultural re-

sourcesò (NRC 20). Many of these problems, however, would occur with any kind of energy fa-

 
Coal is one of the dirtiest 
energy sources  
http://i -eclectica.org/  
2007/08/07/  
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cility. Wind power, furthermore, lacks many of the adverse effects of power generation by fossil 

fuels, but like them, does damage ecosystems through land clearing, roads, and power transmis-

sion lines. Problems specific to wind power are chiefly of three kinds: intermittencyðwind is 

variable and undependable; aesthetic issuesðpeople might not like having wind farms near their 

homes; and environmental issuesðnotably, wind turbines kill birds and bats. 

Intermittency: It Comes and Goes, Then Comes Again 

Windôs intermittent nature leads 

to probably the chief problem 

with wind power: its unpredict-

ability. Because it cannot be 

counted, it must be either sup-

plemented or stored. Wind may 

therefore work in conjunction 

with conventional power 

sources on an electrical grid, relieving them when it is available and saving on the consumption 

of nonrenewable fuel. It may also be stored for later use. 

Most wind turbines are linked to the electrical grid, where windôs intermittent nature can be a 

problem. The key is to balance wind with other means of generating energy that may be more 

dependable but less environmentally friendly. Explains one source, ñwind farms have the capa-

bility of helping stabilize weak grids or areas where loading is variable and heavy. They can be 

equipped with control mechanisms that allow them to provide reactive power for distribution 

system maintenance, even when they are not generating active powerò (Welander). Energy fa-

cilities, then, must ñcarefully plan how to integrate wind into the mix of power sourcesò (Schnei-

der). Just what percentage can be safely given to wind is still being worked out. One important 

test case is Denmark, which balances wind and hydroelectric power in a way that ñallows the 

two renewable-energy sources together to provide cheap and reliable power to the grid at all 

timesò so that ñDenmark currently gets about a fifth of its electrical energy from the windò 

(Schneider). Similarly, the American Wind Energy Association estimates that wind could theo-

retically provide 20% of U.S. energy (FAQs 8). 

 

Beyond balancing with other energy sources, wind power can also be stored so that the energy 

resources captured on a blustery day can be later used during a dead calm. Air compression, wa-

ter elevation, and batteries are three forms of storage. With compressed-air energy storage, ñthe 

basic strategy is to use excess electric power to run compressors that inject air into underground 

storage fieldsò (Schneider) where it can be held until needed to feed generators. With pumped 

hydro, ñwater generates power as it flows through turbines from a reservoir at high elevation to a 

lower one. The same water can be pumped back upward using the electricity available at times of 

 
http://www.alibaba.com/catalog/10871603/Wind_Energy_Wind_Turbi
nes_Wind_Power_Stations.html  
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lessened demand, allowing the excess energy to be storedò (Schneider). Finally, an Irish wind 

farm is installing ña vanadium redox flow battery, which in some ways resembles a giant fuel 

cell, except that it can be charged and discharged repeatedlyò (Schneider). 

Another potential use of windpower is in the production of hydrogen batteries, a process now 

performed mostly by electrolysis. Currently, however, such production is so energy inefficient as 

to be impractical (Heiman). 

The Birds and the Bats: The Facts of Life at Wind Facilities 

All energy generation has some impact on the 

environment, at the very least through the re-

sources consumed and habitat cleared in con-

structing power stations. With wind energy, 

perhaps the biggest concern is with birds and 

bats, whose flight paths may take them into 

collision with wind turbines and towers. 

Certain species may be prone, through their 

migratory paths, to collisions with wind 

farms. 

Harm to a single species concentrated in one 

area could have unforseen impacts. One rea-

son is that ñspecies that are important predators [and] species that are important prey sources can 

be keystone species in both natural and human-altered ecosystems. . . . Notably many raptors and 

insectivorous bats fill these rolesò (NRC 70). Bats also help to pollinate plants. Destruction of 

pecies crucial to the ecosystem is thus a concern. 

The number of bird fatalities due to wind power is relatively small. The US Fish and Wildlife 

Service estimates that 97-976 million bird collisions with buildings occur annually, at least 130 

million with high-tension lines, but only 20,000-37,000 with wind turbines (NRC 71). Only if a 

very specific bird species is endangered are bird collisions with wind energy facilities any envi-

ronmental concern. Indeed, ñthe National Academy of Sciences has published a study that says 

pesticides and collisions with cars or buildings kill more birds and bats. The Audubon Society 

has even endorsed wind turbinesò (Welander). Currently, ñamong bird species, nocturnal, mi-

grating passerines are the most common fatalities . . . probably due to their abundance, although 

numerous raptors fatalities have been reported, and raptors may be most vulnerableò (NRC 7). 

 The number of bat fatalities appears larger, although data collection is insufficient. Indeed, ñthe 

majority of empirical data from wind facilities around the world reside in unpublished reportsò 

so that ñknowledge of factors influencing bat fatality is unsatisfactoryò (Patterns of Bat Fatali-

 
A bird of prey killed at Californiaôs Altamont wind farm 
www.wired.com/news/planet/0,2782,69177,00.html 
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ties). Unlike birds, however, bats do seem particularly attracted to wind turbines: ñAlthough bats 

collide with other tall anthropogenic structures, the frequency and magnitude of fatalities is much 

lower than those observed at wind turbinesò (Patterns of Bat Fatalities). Bats appear to be drawn 

toward the spinning blades, or confused by them and unable to evade them. 

Still, the possibility of wind turbines wiping out a specific species seems remote. A synthesis of 

available reports shows that ñno study reported a species of bat listed as threatened or endan-

gered under the Endangered Species Act killed at a wind facility. However, there were few fa-

cilities operating within the range of threatened and endangered species such as the Indiana batò 

(Patterns of Bat Fatalities). Migratory bats appeared most at risk, a point which provides a reason 

for future vigilance. 

Fatality patterns provide clues to avoiding further harm to bat communities. A synthesizing re-

view found the ñpeak of turbine collision fatality in midsummer through fallò (Patterns of Bat 

Fatalities). Most bats were found to collide ñon nights with low wind speed (<6 m/sec). Curtail-

ing operations during low wind periods, particularly in late summer and fall, could reduce bat 

fatality substantiallyò (Patterns of Bat Fatalities). Another report also suggests mitigation efforts 

based on time: ñWe found that most of the bat activity near wind turbines occurs in the first 2 

hours after sunsetò (Behavioral Responses 131). Identifying patterns of bat migrations, and 

finding out why they are attracted to turbines, thus suggest future mitigation strategies. The more 

that researchers know, the better: ñFuture research should concentrate on determining the causes 

of collisions, potential population effects and development of mitigation strategies to avoid or 

minimize bat mortality at wind plantsò (Johnson). By turning off turbines or otherwise prevent-

ing collisions at peak periods of fatalities for endangered species, lasting harm to bat communi-

ties and the ecosystems with which they interact can probably be prevented. 

Aesthetics and Local Opposition: Can You Stop the Wind? 

Quality wind power depends on 

selecting the areas where the wind 

is most consistent and strong, but 

this is not necessarily where there 

are large numbers of people 

demanding energy. On the 

contrary, ñthe highest-quality 

largest-scale wind resources 

usually are far from the main 

centers of demand, i.e., where 

people live and workò (NRC 33). 

Building far away means 

 
Protest against wind turbines in South Gippsland, Australia  
http://www.abc.net.au/rn/talks/bbing/specials/wind/default.htm  



 Goffman: Capturing the Wind 

 

 
ProQuest Discovery Guides 
http://www.csa.com/discoveryguides/discoveryguides -main.php Released June 2008 

10 
 

additional costs and environmental impacts due to transportation, transmission lines, etc. 

On the other hand, building close to people has aesthetic impacts that can raise local opposition. 

Al though some find wind facilities attractive and dynamic, to others they are strange and 

unwieldy and detract from an areaôs local character. Frequently, they do not fit in with planning 

and zoning; ñthe turbines often are taller than any local zoning ordinance ever envisioned, and 

they are impossible to screen from viewò (NRC 143). At times they may disrupt an areaôs 

historic or even religious significance. Moreover, turbine noise can reach troublesome levels 

within a half mile radius, although generally no further (NRC 153). In addition, their flickering 

shadows can cause unsettling feelings, at least in northern Europe because of the obliqueness of 

the sunôs angle, although this is not a problem in the continental United States (NRC 160). 

All of these problems can generate local opposition to a given wind project, through what is 

sometimes called the ñNot in My Back Yard,ò or NIMBY , factor. For instance, North Carolina 

residents objected to a wind power project, raising ñquestions about the prospect of living near 

wind turbines that would dwarf the Cape Lookout lighthouse and stand taller than the Wachovia 

building in downtown Raleighò (Rawlins). More famous is the Cape Cod project ñto install 130 

windmills taller than the Statue of Liberty across a shallow 24-square-mile area about 6 miles off 

Cape Codò (Ebbert). Local opposition dramatized their objections through ña troupe of actors 

who wore fisherman's gear, a chef's hat, and a bird costume to represent, respectively, the com-

mercial, tourism, and avian interests they say would be hurt by the wind farm. The bird, wearing 

Band-Aids, begged fervently to be savedò (Ebbert). The project was also opposed by environ-

mental icon Robert F. Kennedy, who regularly vacations in Cape Cod, and led to division within 

the environmental movement. 

Wind, Wind Everywhere 

Local opposition may be 

slowing wind power in 

places, but only marginally. 

With its relatively low 

installation cost, providing an 

endless supply of virtually 

free energy, wind is proving 

to be the most competitive of 

renewable energies. The 

source of solar power might 

seem even more ubiquitous, 

but high installation costs 

have blunted its appeal. 

 
Wind turbines near Dhule, India  

http://www.nytimes.com/2006/09/28/business/worldbusiness/28wind.html?

_r=1&adxnnl=1&oref=slogin&adxnnlx=1211216551 -

1U++b+8Iz5hplhLDRrKPrA  
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Hydropower is cost competitive, but depends on the availability of rushing water; furthermore, 

the dams required to generate hydropower alter local hydrology, creating harmful environmental 

effects. Biofuels, such as ethanol, depend upon the availability of land that may have other uses, 

and such exotic-sounding alternatives as geothermal power work only where there is a 

dependable source of underground heat, notably in Iceland. 

The following chart gives a quick comparison of the advantages and disadvantages of various 

energy sources, both renewable and nonrenewable: 

 

Energy Source Comparison 

SOURCE ADVANTAGES DISADVANTAGES 

Oil Inexpensive until it runs 

out 

Causes local pollution and is a heavy contributor to 

global warming. Nonrenewable and may be nearing 

its peak availability. 

Natural gas Inexpensive and clean 

burning. Extensive 

reserves. 

Can be difficult to mine and storage is difficult. 

Flammable. Nonrenewable. Infrastructure not in 

place for fueling vehicles. 

Coal Inexpensive. Extensive 

reserves. 

Highly polluting in every aspect, from mining to 

local pollution to global warming. Nonrenewable. 

Difficult to use for personal transportation. 

Nuclear No local or global 

warming emissions 

Expensive start-up costs. Fear of nuclear accidents 

and terrorism. Wastes pose a long-term hazard. 

Difficult to use for personal transportation. 

Biofuel Available from farm 

products. Easily 

produced locally 

Takes energy input to create farm products. 

Displaces land that can be used for food or 

wilderness. Current biofuels, notably corn ethanol, 

may cause a net increase in greenhouse emissions. 

Solar Infinitely renewable. 

Easily produced locally. 

No emissions. 

With current technology and worldwide silicon 

shortage start up costs are extremely high. Panels 

take up a relatively large area; solar depends on a 

steady source of sun. 

Hydro Renewable. No 

emissions. 

Expensive start up. Depends upon availability of 

rapid water. Building dams alters hydrology 

resulting in population displacement and 

environmental costs. 

Wind Renewable. No 

emissions. Cost 

competitive. 

Depends upon wind availability. Intermittent. Best 

wind farm locations often far from human 

habitation. May harm birds and bats and have other 

local environmental effects. 

 

Given its advantages itôs not surprising that wind power is growing at an enormous rate. As one 

source explains, ñwind power produced in the United States in 2001 was comparable in price to 
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conventional power produced using natural gasò (Johnson). As energy prices increase and wind 

generation becomes more efficient, the balance leans increasingly in wind powerôs favor. 

Wind power is also competitive because of government subsidies. Notable in the United States is 

the Production Tax Credit (PTC), which ñprovides a 1.9 cent per kilowatt hour credit for elec-

tricity produced commercially from a wind energy facility during the first ten years of its opera-

tionò (Greenpeace 46). Although there is little additional federal policy, there is also an array of 

ñstate-based polices such as Renewable Portfolio Standards (RPS), Renewable Electricity Stan-

dards, and Renewable Energy Production Incentive (REPI)ò (Wind, UPI Space Daily) to spur 

wind energy development. And other countries less averse to government intervention, notably 

in Europe, have been far more ag-

gressive about comprehensive plan-

ning to build a potent wind energy 

network. 

Free market purists may dislike gov-

ernment incentives for wind power; 

theoretically, they contend, wind 

should be able to compete on its 

own. Yet wind is fighting against 

deeply entrenched energy interests 

with long-term subsidies of their 

own. Indeed, Greenpeace claims that 

ñconventional energy sources, such 

as coal and oil, receive an estimated 

$250-300 billion in subsidies per 

year worldwideò (15). According to 

one expert, ñ"It's kind of hard to say that wind energy wouldn't be pretty attractive in the absence 

of subsidies, because coal, oil, gas, nuclear, and hydroelectric power all get some form of sub-

sidization" (Averett).  

 

Despite any subsidies, and despite its competitiveness and cleanness, wind power remains far 

behind other means of energy generation. As of 2006, ñmodern technologies, such as geother-

mal, wind, solar, and ocean energy together provided some 0.8% of final energy consumptionò 

(Australian). Yet, given the problems with other sources and the advantages of wind, it is not 

surprising that the use of wind power is growing exponentially, notably in Europe but, in the past 

few years, also in China, India, and the United States. Indeed, ñglobal wind power capacity 

reached 94,100 megawatts by the end of 2007, up 27 percent from the previous year, and then 

topped 100,000 megawatts by April 2008ò (Sawin 1). This growth is occurring in spite of a 

shortage of parts for wind turbines. This shortage will not last; ñmanufacturers are now posi-

tioning themselves to increase production of gearboxes, rotors, and other components, and it is 

expected that this will eliminate the turbine shortage by sometime in 2009ò (Sawin 1). The use of 

wind power can be expected to accelerate in the coming decades. 

 
Source: Janet Sawin. Wind Power Continues Rapid Rise . 
Worldwatch Institute, April 2008  
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As of 2008 Europe remains the largest user of wind power, but it may not remain so for long. 

While itôs true thatñGermany remains the world leader in wind power capacity, with a total of 

22,247 megawatts, almost 24 percent of the global totalò (Sawin 2), other countries are leaping 

forward. China, notably, ñwas barely in the wind business three years ago but . . . in 2007 trailed 

only the United States and Spain in wind installations and was fifth in total installed capacityò 

(Sawin 2). India, too, has been a huge surprise in the last few years; it now ranks ñfourth overall 

for total installations, with an estimated 8,000 megawattsò (Sawin 2). 

 

Another country leaping forward in wind power use is 

the United States. According to the American Wind 

Energy Association, wind power generating capacity 

grew and astounding 45% in 2007, to total 16,818 

megawatts (Installed). The United States has also 

emerged as a major market for European wind manu-

facturers: ñEuropean wind energy companies have 

been making a beeline for the United States, which is 

fast emerging as an investment hub for wind energy 

generatorsò (Wind, UPI Space Daily). While early 

wind farms appeared mostly in California, the stereo-

typical environmental state, Texas is now the U.S. 

leader in wind power, with ñmore than 3,000 MW now 

installed, including three of the five largest wind farms 

in the U.S.ò (Welander). Texas is a sensible place for this explosion of wind power, given that it 

is ranked second in wind power potential, behind the smaller and less economically vibrant 

North Dakota (Welander). 

 

Despite the meteoric rise of wind power in the United States from almost none in 1980, it still 

generates less than 1% of total U.S. energy (NRC 1). Yet a U.S. Department of Energy Study 

says that wind can generate 20% of Americaôs power by 2030. The potential for growth, then, 

remains tremendous, not only in America but around the world. In coming years a wave of tur-

bines spinning dizzily in the distance should become a common sight. This will be the contribu-

tion of wind, a mythic, ubiquitous force from the primeval human past, to a sustainable human 

future. 
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