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In 2001, eight econom ic developm ent and energy agencies from  Oregon, 

Washington, and British Colum bia com m issioned a study: Poised for Profit: How 

Clean Energy Can Power the Next High-Tech Job Surge in the Northwest. The 

resulting report revealed that the clean energy sector could be twice the size of the 

aircraft industry within 20 years. What’s m ore, it could generate tens of thousands 

of new jobs. That first report is available at www.clim atesolutions.org in the 

publications section. 

 

A new partnership has com e together to fund follow-on research to support a 

world-class clean energy industry in the Northwest. Poised for Profit II, launched 

in Novem ber 2002, is producing a series of reports containing critical inform ation 

for investors, entrepreneurs, and policym akers. These tools include: 

� Research and analysis to pinpoint the biggest and best opportunities 

� Surveys of investor and utility plans 

� Directories to research reports, related com panies and helpful program s, 
grants and support services. 

 

This docum ent is part of a research m odule called the Prelim inary Analysis of 

Near-Term  Opportunities. It reports on wind energy. Other docum ents in this 

m odule cover near-term  prospects in solar, fuel cells and Sm art Energy. 
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The Athena Institute would like to recognize the following com panies and 

individuals for their direct contributions to the Poised for Profit initiative in 

general and this report in particular. 

 

Clim ate Solutions for conceiving and catalyzing the project and providing 

oversight, with special thanks to Rhys Roth. 

 

Peter Arias of Reed Global and Stephen Widergren of Pacific Northwest National 

Laboratory for expert review and advice. 

 

The co-funders and m em bers of our Steering Com m ittee, who provide initial 

research targets, plus ongoing advice and assistance. In alphabetical order: 
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� Curt Nichols, Portland Office of Sustainable Developm ent 

� Howard Thurston, Oregon Institute of Technology  
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Can wind energy provide near-term  jobs and growth for the Pacific Northwest? 

This docum ent presents prelim inary findings, divided into four sections: 

�������� ������������ �!"�in which we describe the industry’s structure and the forces 
that serve to prom ote or retard its growth 

�������� ��������#��$� �%"�in which we explain the possibilities for econom ic 
developm ent and project future growth 

�������� 
�& #$�%��''��'��$(�	)�%%�$&�'"�in which we review the Northwest’s strengths 
and weaknesses 

�������� 
�& #$�%��**#��+$ � �'"�in which we provide a brief sum m ary of econom ic 
developm ent prospects 

 

Our conclusions and recom m endations will be provided to the Steering Com m ittee 

in a separate docum ent. 

 

What is a “near-term  opportunity?” As used in this report, it refers to a m arket 

niche that can generate hundreds of high-quality jobs within the next three to five 

years. In addition, that niche m ust create significant export opportunities, 

significant growth prospects for current com panies and significant reasons for 

“latent entrepreneurs” to start related businesses. 

 

�,*#���$��
#����Do not confuse wind’s value as an econom ic developm ent 

opportunity with its value as an energy source. The two issues are separate. 

Whether or not wind power develops into a regional cluster like software and 

sem iconductors, it should (and will) play an im portant role in generating clean, 

renewable energy for the Northwest. 

���	�����������
���
��
�
���
����"�������
�����������	����������	�
���	���
�����

The following paragraphs give a quick scan of our findings. You will find a 

detailed discussion of each point in the pages that follow. 

 

�)��! $(� $(+'��-� '�,��+��"����� .�%%-� $��&����(��$(�(#, $���(�/-��+�#*�0�Large, 

vertically integrated European com panies get roughly 85%  of all wind power 

revenues. With well-established European supply chains and with m ost 

installations taking place in Europe, these com panies have little reason to look to 

the Northwest for com ponents or system s. 

 

�)��! $(� $(+'��-�)�'�,�$-�1�.�#�'� $� �'�1��#�0�Wind energy is a clean, renewable 

resource. It is a proven technology that continues to undergo increm ental 
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im provem ent. Equally im portant, the cost of wind energy is roughly com parable to 

traditional power plants. Num erous governm ent incentives are in place to 

accelerate growth. The issue is not whether it will grow, but how fast. 

 

�''+�'���,� $��)���.#+%(�'%#!�*�#&��''0�The federal governm ent’s now-you-see-it-

now-you-don’t Production Tax Credit has led to boom /bust cycles and investor 

caution. Com pared to natural gas plants, wind farm s cost m ore to build (but less 

to operate). Wind is interm ittent, requiring use of the grid as a “battery.” Not all 

regions have good wind resources. The best sites are often far from  population 

centers, m aking it expensive to get the power where it’s needed. 

�

� $(�*�#(+.�'�,#���2#/'��$(��.#$#, .�(���%#*,�$��/�$�1 �'��)�$����( � #$�%�

*#!���*%�$�'"�/+���)#'��/�$�1 �'�#1��$�1%#!��#�( '��$����& #$'0�The biggest benefits 

com e from  turbine m anufacture, m ost of which occurs in Europe. All of the 

existing U.S. assem bly plants are far from  the Northwest. 

�

�)��#����%%�! $(��$��&-�/+' $�''� '����%��'��34���#(�-��$(�! %%�&�#!��#�356��/-�

7687"�! �)��)��% #$9'�')�����#��+�#*�0�Although som e analysts predict a m arket as 

large as $50B by 2012, the Athena Institute believes the actual figure will be closer 

to $30B. Even that sm aller figure represents m eaningful growth. M ost of that 

growth, however, will occur in Europe, which claim s 85%  of the m anufacturing 

and 75%  of the installations. 

 

�)��
#��)!�'��)�'�,#(�'��! $(�*#!����''��'0� The Northwest has a few sm all 

research program s and a wind-friendly attitude. None of our assets provides a 

significant econom ic developm ent advantage. Our best opportunity is the sm all 

turbine segm ent, which is, however, a m inor m arket with little revenue and little 

econom ic developm ent potential. 

 

�)��
#��)!�'��1�.�'�.)�%%�$&�'0 Our wind farm ing potential is sm all com pared to 

states such as M ontana, Texas and the Dakotas. Other hurdles include the lack of 

m ajor m arket players, the lack of Renewable Portfolio Standards and poor access 

to the best m arkets. 

 

�)��
#��)!�'��)�'�$#��: '� $&�! $(�.#$.�$���� #$'�#��.%+'���'0�Although the 

Northwest has several im portant wind farm s, those scattered operations do not 

constitute a cluster opportunity. The region currently has none of the 

characteristics of an em ergent cluster. Wind power is likely to becom e a significant 

Northwest industry only through an unexpected event, such as a breakthrough by 

a regional startup or the relocation of a m ajor com pany. 
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This section provides a brief overview of wind energy and the industry that has 

grown around it. It then exam ines the m arket drivers and m arket barriers that will 

influence its growth. 
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The wind turbine is the basic device for converting wind into electricity. (See 

Figure 1.) Propeller-like rotors on a tall tower turn the wind’s force into rotational 

energy. A gearbox transform s that rotation into faster speeds for a generator. M any 

turbines also have system s for speed control, positioning, braking, blade angle and 

em ergency shutdown.  

 

The electricity from  the generator is conditioned by power electronics and then is 

typically fed to the power grid. The electricity can also be used directly (to pum p 

water, for instance) or stored in batteries.  

 

�,�%%;'.�%���+�/ $�' generate less than 50 kW. Today’s sm all wind turbines are 

highly efficient and designed for a 20-40 year life span. They are typically used in 

rural and rem ote settings for off-grid power. 

 

�� % �-;'.�%���+�/ $�' generate m ore than 50 kW -- usually far m ore. Today’s 

utility-scale turbines are highly reliable. Their size and efficiency have increased 

steadily. M ost current m odels fall in the 500 kW to 2000 kW (2 M W) range. The 

trend is toward larger, taller turbines with ever-greater efficiency (and, therefore, a 

lower cost of power). GE Wind Energy is already shipping a 3.6 M W m odel and 

several com panies are prototyping 5 M W versions for off-shore wind farm ing. 
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� $(�1��,'�group together tens or hundreds of utility-scale turbines to generate 

bulk electrical power. (See Sidebar 1.) Electricity is fed into the local grid and 

distributed to custom ers just as it is with conventional power plants. The power 

generated by a turbine varies by the cube of the wind speed. A site with twice the 

wind speed generates roughly eight tim es the power -- a fact that helps to explain 

the growing interest in off-shore sites, since wind speeds over the ocean average 

30-50% higher than on loand. 

 

������	���
��
�
���	����
�
��������
���	��
�������
����
�����������
��

The wind power industry value chain is relatively straightforward (see Figure 2): 

� Com ponent m akers produce the individual parts 

� M anufacturers assem ble com plete system s 

� Consultants study, design and site wind farm s 

� Developers assem ble the land rights, the financing and the installation crew 

� Operators m aintain wind farm s, often m aking lease paym ents to landowners 

� Sm all system  resellers supply sm all-scale turbines for rural and rem ote uses. 
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M ost of the cost of a wind farm  is in the 

turbines, as shown in Table 1 at right. This is 

an im portant point to rem em ber for our 

discussion of econom ic developm ent. These 

installation costs have a rough correlation to 

the econom ic benefits from  different parts of 

the value chain. Although there is not a 

direct, one-to-one relationship, the relative 

im portance rem ains the sam e. Turbine 

m anufacturers receive the m ajority of the 

initial revenue. The regions that host the 

m anufacturing receive the m ajority of the 

econom ic benefits. 

 

The wind power industry has already undergone considerable consolidation. Giant 

com panies dom inate. Five com panies own 75%  of the m arket. (See Table 2.)  
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What’s m ore, the industry is vertically integrated to a high degree. Large wind 

turbine com panies such as Vestas are active in virtually all segm ents, from  R&D to 

m anufacturing to distribution to installation. This vertical integration m akes it 

harder for sm all com panies and startups to find a niche. 
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We note at least seven drivers at work in this m arket. In approxim ate order of 

im portance, they are: 

 

� $(� '�&���$��$(�.%��$0�Wind power is renewable and em its no greenhouse gases. 

According to DOE calculations, a 50 kW turbine produces about 120 kWh per year, 

avoiding roughly 91 tons of carbon dioxide that would have been produced by a 

fossil-fuel plant. 

 

�+/% .�*#% .-�'+**#��'�! $(�*#!��0�Thanks to its potential to reduce em issions, 

wind power has been greatly advanced by governm ent policies in the U.S. and 

abroad. The m ost im portant program  is the Renewable Portfolio Standard 

(RPS). Currently, m ost European nations and m ore than a dozen states have an 

RPS in place or due soon. (See Figure 3.) This quota requires utilities to get a 

certain percentage of their power from  renewable sources. Since wind is the m ost 

econom ical renewable, it gains the m ost from  these standards. Wind is often the 

only cost-effective option.  

 

Wind has also benefited from  substantial tax credits and incentives. M ost 

developed countries and m ost states have one or m ore incentives in place, 

including grants, rebates, tax credits, tax exem ptions and low-costs. 

 

Im portant:  Public policy incentives are a double-edged sword. As discussed later, 

they can distort or discourage a m arket if they are designed incorrectly or 

withdrawn suddenly. 
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� $(� '�/�.#, $&�.#'��.#,*�� � ��0�The cost of producing electricity from  wind 

has declined by m ore than 80%, from  about 38 cents per kilowatt-hour in the early 

1980s to a current range of 4-6 cents/kWh (leveled over a plant's lifetim e). In the 

not-too-distant future, costs could fall even lower than conventional sources, 

reaching an unsubsidized cost of 2.5 cents/kWh.  

�

When you look at the world like an econom ist and you consider all the costs, 

alternative energy sources begin to look m uch better. If you add together both 

generation costs and external costs (such as pollution), wind power is already 

com petitive with traditional sources, as shown in Table 3 below. However, current 

regulations do not consider all costs. In fact, m any existing policies create a 

subsidy effect for coal and nuclear generation. 
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Even without factoring in external costs, wind is cost com petitive in regions with 

higher-than average energy costs. Tax credits can m ake wind’s position even 

better. The federal Production Tax Credit equates to approxim ately a 1.1  

cent/kWh reduction. State and local tax credits can also be significant, som etim es 

reducing the cost of wind energy by another 0.5 cents/kWh. 

 

� $(�*#!��� '���%�� ��%-�1�'���$(���'-��#� $'��%%0�It can be difficult to find an 

appropriate site for a wind farm , as discussed below under m arket barriers. But 

once a site has been approved, it is relatively quick and easy to get a wind farm  up 

and running.  
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� $(�( ���' 1 �'���+� % �-9'�*#!���, :0 Just as pension funds need to diversify their 

investm ent portfolios, utilities need to diversify their power portfolios. Wind is a 

stable, m ature, predictable power source. It provides a valuable hedge against 

uncertainty when included in a portfolio with other generation sources. 

Hydropower, for instance, has seasonal and annual variations. Natural gas, to 

nam e another exam ple, is subject to swings in fuel prices. (See Figure 4.) Wind 

provides a hedge against such volatility. One study estim ated this hedge value is 

worth a half cent per kWh to the average utility. Although wind has its own risks, it 

should be part of a well-balanced portfolio. 

 

� $(�*#!���)�'�'*�. �%�/�$�1 �'�1#���.#$#, .�%%-�(�*��''�(��+��%�����'0�Wind 

turbines co-exist nicely with grazing and agricultural uses, allowing farm ers to 

add a new source of incom e (lease paym ents from  wind developers) while 

continuing their traditional activities. Wind power can provide a welcom e incom e 

stream  and im proved tax base to struggling rural com m unities. In m any cases, 

they can be sited on land of m arginal value. 

 

���&��*%�-��'�)������% (���(��)��,�����0�In the past three years, the wind power 

category has been further legitim ized by the entry of General Electric into the 

m arket (via purchase) and the gradual but continued expansion of large 

European players into the U.S. 
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Despite the good news and positive trends, the wind power m arket also faces 

challenges. In approxim ate order of m agnitude, they are: 

 

�)���/'�$.��#1���'��/%��$�� #$�%�*#% .-0 The uncertainty around national policy 

presents a m ajor challenge to the Am erican wind energy industry. The 1992 wind 
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energy production tax credit (PTC) provided a 1.5 cent-per-kilowatt-hour credit 

(adjusted for inflation). The PTC has been extended twice over the past five years, 

but each tim e Congress allowed the credit to expire before acting. The federal wind 

energy production tax credit expires again on Decem ber 31, 2002. At this point it is 

unclear whether a national energy bill will m ake it through Congress. If it does 

pass, a five-year extension of the credit is likely, but not guaranteed. 

 

This on-again, off-again uncertainty creates a boom /bust m entality and scares 

away m any investors. Likewise, the current debates over deregulation, regional 

transm ission organizations and standard m arket design create a chaotic clim ate 

for all types of energy, wind included. This chaos has led m any energy investors to 

stay on the sidelines.�

 

� � $&�.)�%%�$&�'�,���� ��( 11 .+%���#�&���! $(�1��,'��**�#��(��$(��+$$ $&0�A wind 

farm  location m ust m eet several tests. First and m ost obviously, it m ust have high 

wind speeds year round. Second, it m ust be near the end users or near 

transm ission lines. (The high cost of connecting a rem ote wind farm  to the grid 

can m ake a site unviable.) Third, it m ust m eet a variety of environm ental 

constraints, especially since the better sites are often in areas of natural beauty. 

Even in urbanized areas, today’s NIM BY atm osphere (Not In M y Back Yard) often 

m akes it virtually im possible to construct tall wind turbines or high-voltage lines 

to carry the power to where it is needed. 

 

� &)� $'��%%�� #$�.#'�'0�It typically costs 

twice as m uch to install a wind farm  

com pared to a gas turbine producing 

com parable power, as shown in Table 4 

at right. Once installed, the “fuel” is free, 

and the wind farm  gradually pays for 

itself. Despite the eventual payback, 

m any locales are not in a position to pay 

the higher up-front cost. Wind farm s are 

cash intensive at a tim e when countries, 

com panies and utilities are cash poor. 

 

�$���, ���$��*�#(+.� #$0�It is im possible to predict how m uch electricity a wind 

farm  will produce on any given day. Som etim es the wind farm ’s peaks and valleys 

coincide nicely with power needs. Other tim es and other places, the m atch is not as 

good. Utilities m ust use other power sources to m ake up for wind’s variability, 

creating significant challenges for certain regions at certain tim es of the year.  
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�� % �-��+�,# %��$(�/��� ��'0�Wind growth slowed in 2002 not only because of the 

tax credit issue, but also because of the upheaval in the electricity sector. The 

result was a slowing of all form s of power production, including wind. What’s 

m ore, som e utilities still m ake it difficult for wind farm s to interconnect to the grid 

or to use the grid as a “battery.” They often exact a steep penalty to account for 

wind’s variability -- even if that variability doesn’t cause problem s for their 

particular system . 
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This section outlines the prospects for the global wind industry and concludes with 

com m ents on its econom ic developm ent im plications. 
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Global wind power capacity has quadrupled over the past five years, growing from  

7,600 M W at the end of 1997 to m ore than 31,000 M W at the end of 2002 -- 

enough to power 7.5M  Am erican households. Wind is the world's fastest-growing 

energy source, with installed generating capacity increasing by an average 32%  

annually for the last five years. (Source: Am erican Wind Energy Association.) 

 

U.S. wind farm s stand at 6,000 M W of installed capacity, enough to power 1.5M  

Am erican households. U.S. wind capacity expanded by nearly 10% in 2002. The 

growth was down sharply from  2001. The AWEA blam es the uncertainty around 

the Production Tax Credit for the slowdown. 

 

Despite its rapid growth, wind still provides 

only a tiny fraction of the world’s total 

energy. Consultant and form er Shell 

International Renewables director Peter 

Langcake estim ates that wind produces 

0.2%  of today’s global electricity. Clearly, 

there is plenty of room  for expansion. M ost 

experts predict annual growth of 25%  or 

m ore for the next decade. The IC2 Institute 

at the University of Texas estim ates the worldwide m arket will reach $18.2B 

worldwide by 2010, $4.4B of which will be in the U.S. (See Table 5.) 

 

Other sources are even m ore optim istic. The European Wind Energy Association 

estim ates the global wind power m arket will reach $25B per year by 2010. The 

Business Com m unications Co research firm  believes the global wind industry was 

worth $5.5B in 2002 and predicts it will grow to $6.7B in 2003 and $16.1B in 2007 

-- an annual growth rate of 24%. The Clean Edge consulting firm s agrees that the 

global m arket was $5.5B in 2002 and predicts it will grow to $49B by 2012. 

 

At the Athena Institute, we are less optim istic about wind’s long-term  growth. We 

concur with the Energy Inform ation Adm inistration Annual Energy Outlook for 

2003, which concluded that “m id-term  prospects for wind power . . . are uncertain, 

depending on future cost and perform ance, transm ission availability, extension of 
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the production tax credit . . . and environm ental preferences.” Shortly after the 

publication of that study, Denm ark provided a case in point. Long the world’s 

num ber one proponent of wind power, the country announced it was scaling back 

its am bitious plans and now expects to build far fewer wind farm s in the future.  

 

Denm ark discovered what m any other regions m ay also figure out -- that it can be 

5-50 tim es cheaper to reduce carbon through sequestration than through 

alternative energy. Put sim ply, it is m uch cheaper to plant som e trees (or to pay a 

developing country not to cut them  down) than to replace fossil fuels with 

alternative energy. Likewise, it is also m uch cheaper to avoid carbon by using less 

energy through energy efficiency products and practices. 

 

Although we believe wind power will experience excellent growth, we doubt that it 

can sustain 25%  expansion year over year for an entire decade. We predict that the 

overall m arket will be $30B by the end of 2012. 

�+�#*���#, $���'��#�)���#(+.� #$��$(�	#$'+,*� #$�

Regardless of the exact m arket size, it’s im portant to realize that Europe 

dom inates both production and consum ption.�European com panies own roughly 

85%  of the m arket. The U.S. has only one of the top 10 wind turbine vendors, 

California-based GE Wind Energy with approxim ately 12%  of the global m arket. 

(See Table 2, page 9.)  

 

Europe dom inates the consum ption side as well. Seventy-five percent  of the 

world's wind power is generated in Europe, and the region continues to grow 

m uch faster than the U.S. In 2002, European countries installed 5,871 M W (worth 

$6.2B), growing its total capacity 33%  to 23,056 M W. By contrast, the U.S. grew 

only 10%, adding 410 M W to reach a total of 4,685 M W. Today, both Germ any and 

Spain generate m ore wind power individually than all of the U.S. com bined. (See 

Figure 5.)  
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�,�%%;'.�%���+�/ $�'�

The figures above represent utility-scale turbines. Sm all-scale turbines shipped 

about 13,400 units in 2001 with a cum ulative value near $20M , according to the 

AWEA. Those shipm ents brought the installed base to about 150,000 units. 

Am erican com panies are the leaders in sm all-turbine technology and installations 

(though none of the national leaders is based in the Northwest). We expect growth 

of 20% or m ore for this segm ent over the next five years. However, this growth is 

on such a sm all base that it still does not constitute a significant opportunity. 
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Wind power has significant econom ic developm ent potential, especially when 

com pared to power from  fossil fuels. One study conducted by the New York State 

Energy Office found that wind energy generated 27%  m ore jobs than the sam e 

am ount of energy produced by a coal plant and 66% m ore than a natural gas 

power plant. 

 

According to the IC2 Institute at the University of Texas , one M W of installed wind 

power creates jobs for 15-19 people. As shown in Table 6, this m ay result in 1.5M  

new jobs worldwide between now and 2020. 
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However, the jobs and the econom ic benefits do not necessarily stay in the 

region where the wind farm  is built. The best jobs and largest revenue stream s 

often flow to other areas.  

 

Table 7 describes the typical econom ic benefits and where those benefits flow. As 

you can see, the Northwest gets little profit from  m anufacturing or wind farm  

developm ent, because those activities are headquartered in other regions. The 

Northwest does receive short-term  construction jobs, long-term  m aintenance jobs 

and land lease paym ents. On the plus side, m ost of these benefits occur in rural 

areas, where econom ic developm ent is needed m ost. (See Sidebar 2, page 18.)  
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Construction jobs and lease paym ents are very welcom e, but they do not constitute 

a concentrated cluster. A cluster has a high m ultiplier effect, since the core 

industry attracts suppliers, service com panies and capital. The only significant 

wind power clusters are in Denm ark and Germ any. 
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When it com es to developing a vibrant industry cluster, the Pacific Northwest has 

only m odest assets and several significant challenges. (We em phasize that we are 

speaking of wind’s im portance to econom ic developm ent, not of its im portance as 

an energy source.) 

��������
��
�;�
��
���"��������
����
	�"����������
��
	��

The Pacific Northwest has only a few advantages that contribute to wind’s 

econom ic growth potential.  

� $(;1� �$(%-��� % � �'"�	#$'+,��'��$(��#% .-������'�

Northwest utilities are generally favorable toward wind power -- or, at least, less 

reluctant than utilities in som e other parts of the country -- and willing to add it 

to their portfolios. (See Sidebar 3.)  

 

 

Northwest consum ers are generally “green-conscious” and the region boasts a 

long list of green power, wind power, rural power and sustainable developm ent 

groups, associations, alliances, coalitions and initiatives. These efforts are 

dedicated to the advancem ent of wind and other renewable energy sources. (Note: 

m any of these program s apply to sm all-scale installations and rural developm ent. 

While laudable, these program s have little im pact on the creation of a viable 

industry cluster.) 

 

Washington and Oregon offer both tax incentives and net m etering for alternative 

energy such as wind. In addition, both states have som e form  of green power 

m arketing allowing consum ers to buy alternative energy at a sm all prem ium . 

Typically, consum ers can buy power from  renewable sources for 1 cent m ore per 

hour, or $7 to $8 per m onth. M any utilities have green power program s in place 

already. (See Figure 6.) Consum ers not served directly by their utility can 

%����	����33��!
���%�!���"���

�"#����������(��,�2������(���

�� � ���  �� 
�� ! 
�! � ����" 
����	��
� ������� 
��- 
���) $�
��� �	
���
F� ������� ��� �	�	�) $�� ����	�� �!	�� ���@ ���
��� � 	�� �
�������
�� �� ����
���) �� ��
�	��� 	�
�����
�
��) ������
������!���� 	
��� �� �����
�������� ) �����
������	
���	
��+ ��� ��G�����	��� ���3$�� ����%�H�����
= ����@ � ��� �� ���� �	�	�) �� ��
� ����� � ) ���� ���) �� � ���!�
� 	
��� �� ��$��
�� ������� � � � �) ������
���) �
���� ��!�
�� �� ��� $5 # # ���� � ������ ��

����� �	�	�) F� ������	� ����� ����5 >��!�	�� �
���� �� 	���
��
�� �� ����
���) �� ) �"# 3� �������
� � � ������ ������� �
���3# >$���� �
�	
���
���	� ��� � ��	� �
���I��	� �	� ������) �
�� ��!	�� ����
�� ��
��� � ��	�
���� 	���� 	
�$I�/ ����	��
= ���0 $����������� �# � ��$ � ��� �� �� ��� � � ��� �������= ���0 �
	� �����������!�
�- F� ���� �� ����� ��

	
������ � ��I��	� �
� 	�������� �� � �����
���� ����	
���������������� �� ����	
���
�� ��� ���!��	��I��



PAGE 20 WIND ENERGY PROSPECTS PRELIM INARY FINDINGS THE ATHENA INSTITUTE 

accom plish the sam e thing using a “Green Tag” program  sponsored by the 

Bonneville Environm ental Foundation.  

������%�
�'���.)���#&��,'��+**#���� $(��#* .'�

The Northwest has several research program s relevant to wind power. In addition 

to research devoted to wind itself, several regional institutions study grid 

interconnection and power engineering issues that apply to all form s of alternative 

energy. It is worth noting that regions can som etim es “force-feed” a cluster by 

establishing a m ajor research facility. Wind technology, however, is already so 

m ature that fundam ental research has less value than in areas such as fuel cells, 

solar and Sm art Energy. 

 

�)�����&#$��$'� �+���#1���.)$#%#&- hosts the Oregon Renewable Energy Center, 

which includes research into grid interconnection and other topics of relevance to 

wind power. In particular, OREC em phasizes the integration of technologies into 

energy system s of practical use to businesses and the public.�OIT also has an 

incubator that could be used to accelerate the growth and com m ercialization of 

wind technologies. 

 

�)�����&#$��������$ ���' �- has an energy extension program  in its College of 

Engineering that helps solve energy-related problem s for hom es and businesses.�In 

cooperation with the Bonneville Power Adm inistration, the Energy Resources 

Research Laboratory (ERRL) collects and m anages data from  BPA’s wind energy 

resource studies. 
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��') $&�#$��������$ ���' �-�operates the Energy Program  for the State of 

Washington. That program  includes a library, consulting and clearinghouse 

services for energy professionals worldwide, including m aterials on wind power. 

���%-��:*�� �$.��! �)����&��� $(����,'�

The presence of the country’s largest wind farm  (see Sidebar 1, page 8), along with 

a leading consultancy (see Sidebar 4, page 21), along with several other early wind 

projects has left us with som e expertise in understanding the challenges and 

opportunities of utility-scale wind farm ing. However, a good percentage of that 

expertise was “im ported” for the duration of the project.  

 

�����#$&��$���*��$�+� �%��$1��'��+.�+���

One of the secrets to econom ic developm ent is to unlock “latent entrepreneurs” -- 

those individuals inside com panies who have ideas for startups. Our 

entrepreneurial infrastructure is an asset in allowing those people to grow their 

ideas into new com panies. Washington State ranks high in m ost m easures of 

entrepreneur energy and infrastructure. Oregon typically ranks in the top third. 

The region is well-served by angel investors, venture capital firm s, law firm s, 

accounting firm s, banks, trade associations and serial entrepreneurs. Although 

this infrastructure is concentrated near Seattle and Portland, nearly all 

com m unities have local econom ic developm ent organizations to assist. 

�#��$� �%��-$��&-�! �)��-(�#��#!���#���-(�#&�$���#(+.� #$�

In theory, the Northwest’s hydro facilities could act as a “battery,” storing water 

when wind output is high and releasing m ore water when wind output is low. A 

recent report for the Northwest Energy Coalition concluded that our region’s 

“extensive storage hydro facilities . . . m ight enable a higher fraction of wind to be 

supported in the Northwest, especially com pared with other regions.” (Tellus 

Institute, Clean Electricity Options for the Pacific Northwest, October 2002.)  
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Som e experts believe that wind, solar and off-peak hydro power should be used to 

produce hydrogen through electrolysis. Should that occur, it would provide further 

incentive to build wind farm s. At the present tim e, it is m uch cheaper to obtain 

hydrogen by reform ing natural gas. The com bination of expensive renewable 

energy, expensive electrolysis and expensive hydrogen storage has m any cost 

hurdles to overcom e before it becom es a serious alternative for hydrogen 

production. 

 

Both of these concepts are just possibilities at this point, not realities. And both of 

them  speak only to the region’s ability to justify m ore wind farm s, not to its ability 

to create a m anufacturing cluster. 
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The Northwest would have to overcom e at least four m ajor challenges to becom e a 

global center for the wind industry. 

��.��#1��$��: '� $&�	#$.�$���� #$�

Perhaps the single greatest factor in cluster success is the existence of one or m ore 

successful pioneers that can serve as the “anchor tenant.” We have virtually no 

representation in any of the big m oney portions of the industry. None of the 

world’s top 10 m anufacturers has any significant presence in the region. None of 

the world’s top wind farm  developers are headquartered here.  
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Despite the region’s environm ental consciousness, neither Washington nor Oregon 

has passed a renewable portfolio standard. States that have adopted an aggressive 

RPS have discovered that it provides a powerful incentive for wind farm ing, since 

wind is alm ost always the least-cost renewable. In Texas and, m ore recently, in 

California, the adoption of an RPS has been followed by significant growth in wind 

farm ing. 

�##����������..�''�

As a result of our m odest wind resources and our lack of RPS program s, the 

Northwest is not a m ajor m arket in and of itself. Nor does it have a strong export 

relationship with those parts of Europe that are building m ost of the wind farm s -- 

Germ any, Spain, Scandinavia and the U.K. In 2002, Europe accounted for at least 

three-fourths of all wind installations according to BTM  Consult. European 

com panies perform ed virtually all of those installations using European-

m anufactured turbines. 
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Wind exhibits few crossovers with the region’s traditional high-tech strengths in 

software, sem i-conductor m anufacture and aerospace. In theory, our aerospace 

industry could provide relevant expertise in aerodynam ics, m anufacturing and 

advanced com posites. In theory, grid connectivity and controls could be an area of 

Northwest expertise. In practice, these crossovers have not occurred. 

�#(�'��� $(�
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According to the Tellus Institute’s October, 2002 report Clean Electricity Options 

for the Pacific Northwest, “m any of the region’s best wind resources are located in 

areas far from  m ajor electricity dem ands and lim ited in existing transm ission 

capacity.” Com bine these long distances with congestion and under-investm ent in 

transm ission, and som e of the area’s best sites m ay not be usable -- it m ay cost too 

m uch to get the power where it’s needed. Com bine these factors with a growing 

Not in M y Backyard m ovem ent, and the roster of viable sites shrinks even further. 

 

The Northwest has m ore than enough good wind sites to m ake a m eaningful 

contribution to the region’s power needs. The region does not, however, contain 

enough good sites to m ake it a likely candidate to export power.  Our potential 

pales com pared to areas such as M ontana, Wyom ing, Texas, and the Dakotas. A 

1991 PNNL assessm ent of U.S. wind energy potential found that Washington, 

Oregon and Idaho do not even rank in the top 20. (See Figure 7.) 
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Both Washington and Oregon are perceived as high-cost states. Washington in 

particular suffers from  a B&O tax that punishes startups. At the sam e tim e, neither 

state has the aggressive recruitm ent and incentives we see from  states such as 

Colorado, M ichigan, M assachusetts, Texas, Illinois, M issouri, Tennessee and New 

M exico. These factors m ake it less likely that the region will attract a significant 

m anufacturing operation that could anchor a cluster. 
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Our research failed to uncover any “naturally occurring” cluster opportunities in 

wind.  

 

The Pacific Northwest has several im portant wind farm s. Several m ore are in the 

pipeline. If they go forward, these wind farm s will provide short-term  construction 

jobs plus long-term  operations jobs and lease paym ents. They will also add 

beneficial clean, renewable energy to our power m ix.  

 

However, scattered wind farm s in rem ote regions will not produce a cluster. This 

does not m ean the Northwest should shy away from  wind farm s. It sim ply m eans 

that, in the absence of som e kind of intervention, we cannot rely on wind farm ing 

as long-term  industry of significance such as software or aerospace. 

 

Several factors could im prove the prospects for m ore jobs from  wind: 

��������)�#+&)�/-���
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The Northwest has few players in the wind sector. It is conceivable, however, that a 

firm  such as the Wind Turbine Com pany could break through to significant 

growth. (See Sidebar 5, page 24.) If WTC succeeds in its plan to becom e both a 

m anufacturer and a wind farm  operator, it could becom e the epicenter of a 

regional cluster. 

 

We are aware of at least one other regional com pany that is attem pting to get 

financing for a revolutionary turbine design. (The com pany is not yet public with 

its plans.) If it successfully com m ercializes this technology, it could cause a “shift” 

in the industry with resulting opportunities for the Northwest. Since the design 

depends on advanced com posite m aterials, it could also tap into synergies with the 

region’s aerospace sector. 


�%#.�� #$�#1�����2#����$+1�.�+����

Approxim ately two years ago, Vestas (the world’s leading wind turbine 

m anufacturer) considered m oving its U.S. headquarters to the Portland area. For 

a variety of factors, it decided not to m ake the m ove. Such a relocation would 

change the equation and raised the prospects for a m eaningful cluster.  


�$�!�/%���#��1#% #����$(��('�

If both Washington and Oregon were to pass aggressive RPS policies, regional 

wind farm ing would grow well beyond current plans. A sizable regional m arket for 

wind farm s m ight attract developers and m anufacturers (or at least significant 

branch operations).  
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M ontana, Wyom ing and (to a lesser extent) Idaho have enorm ous wind reserves. A 

regional plan to create a wind park to export power could have significant benefits 

to Washington and Oregon. For instance, it is likely that regional organizations 

such as the Bonneville Power Adm inistration would play a large role in the 

transm ission and export of this power. 

 

Such a schem e would require significant incentives. Northwest power prices are 

currently below national averages, m aking wind too expensive unless it is 

subsidized. Im plem enting this strategy would also require enorm ous investm ent in 

transm ission lines. Even today, power gets “trapped” in Alberta and M ontana 

because of overloaded grid interconnections. A m ulti-gigawatt wind facility would 

exacerbate the problem . It would require high-voltage lines from  the site to the 

grid, and m ajor reinforcem ent of grid interconnections. 

 

Such a park also presupposes an open m arket for power. Although the federal 

governm ent is attem pting to establish a standard m arket design, it is unclear when 

or even whether open m arkets will appear. 

����2#���#% .-��) 1��

Regional officials could greatly enhance the econom ic developm ent potential of 

wind if they were to adopt a com prehensive plan in its favor. 

 

Such a shift would begin with an aggressive RPS, as discussed above. Through the 

RPS, the wind park concept, and other policies, it would need to pledge the 

construction of at least 1,500 M W of new wind power. And it would need to 

dem and a strong local com ponent for all wind projects. Such requirem ents would 

bring a higher percentage of wind farm ing’s econom ic benefits to the region.  

 

Such policies have been successful in Europe. When Denm ark’s Vestas developed 

wind farm s in the Navarra region of Spain, it partnered with a Spanish com pany 

and sited several subsystem  plants in the area. Spain’s Castilla-La M ancha region 

is looking to install 2,000 M W and Portugal’s Galicia area is talking about a 5,000 

M W long-term  plan. Both regions are insisting on som e local assem bly as part of 

the package. 

 

That’s the theory. In practice, current regional policies work against such a 

scenario. The Pacific Northwest congressional delegation is staunchly against open 

m arkets. The Washington State legislature recently rejected an energy bill with a 

m odest RPS. And it is currently considering a new budget that elim inates the state 

energy office. (To the best of our knowledge, such an action would m ake 

Washington the only state without an energy office.) 
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To m ake such a shift, policy m akers would also have to ignore other, m ore 

prom ising candidates for their support. As noted in a separate report, Sm art 

Energy creates sim ilar environm ental benefits while prom ising m ore econom ic 

developm ent opportunities. 
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Athena analysts are experts in the growth of em erging m arkets.  They com bine this 

expertise with a system atic research m ethodology: 

� Extensive review of secondary data and industry reports 

� M ultiple interviews, discussions and research roundtables with regional and 
national players: energy com panies, utilities, investors and policy/program  
leaders 

� In-house technical sessions to m ap inform ation, generate m arket scenarios, 
and establish key findings 

� Review of draft reports to a com m ittee of advisors and industry experts 

 

This docum ent is part of the Prelim inary Analysis of Near-Term  Opportunities. It 

reports on the wind segm ent. Other docum ents in this sam e research m odule cover 

prospects in solar, fuel cells and Sm art Energy. 
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This report is not intended to represent a final decision. It is not for use to prom ote 

our region externally. It is an internal tool to help the Steering Com m ittee decide 

where to focus the next stages of the research. The role of this prelim inary analysis 

is to identify appropriate niches to investigate in m ore detail.�Follow-on research 

can then exam ine those niches in m ore detail. (See Figure 6.)  
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Clim ate Solutions is a public interest group that works to m ake the Pacific 

Northwest a global warm ing solutions leader. Since 1998, the group has targeted 

developm ent of a Northwest clean energy technology industry cluster as a globally 

significant contribution the Northwest can m ake to reduce greenhouse em issions 
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into the atm osphere. Clim ate Solutions generates leading-edge inform ation and 

knowledge on clean energy technology and econom ic opportunities it presents. 

The organization issues reports, organizes conferences and builds cross-cutting 

alliances to further the goal of rapid energy transition. 
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The Athena Institute is a research organization that helps executives and 

organizations find success in em erging m arkets such as Sm art Energy. Its M arket 

Power program  helps governm ents, regions and corporations understand and take 

advantage of new opportunities. Its Partner Assets program  assists regions and 

corporations looking to partnerships as a source of com petitive advantage. Its 

Strategic Leadership program  strengthens corporations and helps individual 

leaders position their com panies to win . Athena’s m ethodologies and insights 

have been im plem ented by m any organizations, ranging from  Fortune 1000 

corporations to public policy agencies. 
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���
� %%- is a noted expert, researcher, and advisor on com m ercial success in 

em erging m arkets. Her insights and predictions are regularly featured in articles, 

colum ns, and keynotes. M ost recently she was Vice President of Em erging M arkets 

for Ziff Davis M edia, where she provided strategic advice to leading technology 

com panies, including IBM , Peoplesoft, and m any others. She has designed and led 

num erous large-scale research projects, from  analysis of a single m arket, to 

investigating the econom ic im pact of regional policy and infrastructure changes.  

 

<�11�	�$ $ brings 20 years of experience in the financial services sector. As a stock 

analyst with Ham brecht & Quist, M ontgom ery Securities and Salom on Brothers in 

San Francisco, he provided in-depth high tech research coverage to institutional 

investors in North Am erica and Europe. Since 1995, he has worked as a venture 

capitalist and consultant to em erging growth com panies in the inform ation 

technology and distributed energy fields. 

 

<�''�����'� is an internationally known technology and business analyst. He has 

authored or co-authored m ore than a dozen books on technology topics, written 

hundreds of articles for leading publications and keynoted dozens of business 

events in the U.S. and abroad. He com bines two decades of professional experience 

in em erging m arkets with a personal interest in environm ental and energy issues. 

 

��� (��,(�% has a 25-year career heading international m arket research firm s. He 

was form erly head of m arket research for BIS Strategic Decisions for the Asia-
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Pacific region, a $30M  operation with ten offices in seven countries. (BIS has since 

becom e Giga Inform ation Group.) He has conducted 300+ m arket entry 

evaluations, identifying the sectors, custom ers and com m unication with the 

strongest potential for success. Clients have included Apple, IBM , Canon, S.C. 

Johnson, Forem ost, R. J. Reynolds, Heineken, Guinness, Bayer, BIC, Coca-Cola and 

Gillette, as well as regional developm ent authorities. 


