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Keys to Achieving 20 Percent
Wind by 2030

Randall Swisher, Executive Director
American Wind Energy Association

ABSTRACT

	 As the leading source of carbon-free electricity generation that is 
rapidly deployable today, wind power can play a vital role in the criti-
cal early years of an effort to combat global warming and deliver stable 
electricity prices, promote our nation’s energy security, dramatically 
reduce water use, and foster jobs and economic growth.
	 A groundbreaking technical report released by the U.S. Department 
of Energy (DOE) in May examined the feasibility of wind providing 20% 
of U.S. electricity supply by 2030. The report was a collaborative effort 
with many contributors including DOE, the National Renewable Energy 
Laboratory (NREL), the American Wind Energy Association (AWEA) 
and consulting firm Black & Veatch. It assessed the challenges, evaluated 
the costs and quantified the benefits and found that 20% wind by 2030 
is an “ambitious but achievable goal.”

THE 20% WIND SCENARIO

	 U.S. electricity demand is expected to grow to 5.8 billion megawatt-
hours (MWh) annually in 2030, based on an assumption of load growth 
of 1.5% annually. To meet 20% of that projected demand, the wind 
industry must install more than 300 Gigawatts (300,000 megawatts) of 
new wind electric generating capacity—over 280 Gigawatts more than 
was operating in August 2008. To meet that milestone, installations of 
new wind electric generating capacity must steadily increase to 16,000 
MW of new capacity annually, or average 12,700 MW annually through 
2030.
	 In 2008, the wind industry expects to add more than 7,500 MW 
of new capacity—an amount that is actually ahead of schedule to meet 
the 20% by 2030 mark. The industry’s demonstrated ability to rapidly 



Applicable Discount

Georgia Residents
add 6% Sales Tax

Shipping Fees

TOTAL

 Indicate shipping address:

NAME (Please print)                                                         BUSINESS PHONE

SIGNATURE (Required to process order)                 EMAIL ADDRESS

COMPANY

STREET ADDRESS ONLY (No P.O. Box)

CITY, STATE, ZIP

MEMBER DISCOUNTS
A 15% discount is allowed to AEE members.

 AEE Member (Member No._____________________)

Make check payable
in U.S. funds to:

AEE ENERGY BOOKS

CODE: Journal 2009

10.00

TO ORDER BY PHONE
Use your credit card and call:

(770) 925-9558

TO ORDER BY FAX
Complete and Fax to:

(770) 381-9865

INTERNATIONAL ORDERS
Must be prepaid in U.S. dollars and must include an additional charge 
of $10.00 per book plus 15% for shipping and handling by surface mail.

INTERNET ORDERING
www.aeecenter.org

Send your order to:
AEE BOOKS 
P.O. Box 1026
Lilburn, GA 30048

Quantity Book Title Order Code Price Amount Due

Complete quantity and amount due for each book you wish to order:

Green Facilities Handbook: Simple & Profitable Strategies for Managers 0626 $110.00

BOOK ORDER FORM

 Select method of payment:
CHECK ENCLOSED
CHARGE TO MY CREDIT CARD

 VISA                 MASTERCARD              AMERICAN EXPRESS

CARD NO.

                         Expiration date          Signature

④

①

②

③

"

ORDER CODE: 0626

———CONTENTS———

GREEN FACILITIES HANDBOOK: 
SIMPLE & PROFITIABLE
STRATEGIES FOR MANAGERS 
Eric A. Woodroof, Ph.D.
Meeting a need in the marketplace for information on both how to operate 
a sustainable facility and also on carbon reduction, this book will explore 
why green business is good business, as well as the practical strategies to 
green your operations in specific areas. Written with the goal of helping 
you get started right away, the author’s approach is to showcase many of 
the profitable green ideas that businesses can implement quickly. Practical, 
economical tactics in the areas of water, cleaning, transportation, sustainable 
design, landscaping, recycling, solar, financing and marketing are examined 
in an engaging and easy to understand manner. These strategies are designed 
to allow you to increase your profits AND reduce your organization’s 
environmental impact, from the board room to the boiler room. The book 
addresses carbon reduction terminology, monitoring and reporting, as well 
as carbon trading and offset strategies. Financing and “green” marketing 
will also be covered.

PART I: 
Opportunities to “Green” Your Business
1 – Easy Way to “Green” a Business 
2 – Green Certification Checklist 
3 – Energy Conservation & Audits 
4 – How to Implement a Solar 

Photovoltaic Project 
5 – Green Transportation 6 – Water 

Efficiency Measures
7 – Sustainable Development & Green 

Landscaping
8 – Recycling Guide
9 – Green Cleaning

ISBN: 0-88173-607-4  

  6 x 9, 300 pp., Illus., 
Hardcover  $110.00 

PART II: Getting Projects Implemented 
10 – Financing Projects & Avoiding 

Delays 
11 – Get solar on Your Roof for Free: The 

Power Purchase Agreement 
12 – Key Tips for Solar Projects from the 

Solar Energy Power Association
13 – How Green Projects Affect Stock 

Prices 
14 – Overcoming the Barriers that Delay 

“Good” Projects
Index



Applicable Discount

Georgia Residents
add 6% Sales Tax

Shipping Fees

TOTAL

 Indicate shipping address:

NAME (Please print)                                                         BUSINESS PHONE

SIGNATURE (Required to process order)                 EMAIL ADDRESS

COMPANY

STREET ADDRESS ONLY (No P.O. Box)

CITY, STATE, ZIP

MEMBER DISCOUNTS
A 15% discount is allowed to AEE members.

 AEE Member (Member No._____________________)

Make check payable
in U.S. funds to:

AEE ENERGY BOOKS

CODE: Journal 2008

10.00

TO ORDER BY PHONE
Use your credit card and call:

(770) 925-9558

TO ORDER BY FAX
Complete and Fax to:

(770) 381-9865

INTERNATIONAL ORDERS
Must be prepaid in U.S. dollars and must include an additional charge
of $10.00 per book plus 15% for shipping and handling by surface mail.

INTERNET ORDERING
www.aeecenter.org

Send your order to:
AEE BOOKS 
P.O. Box 1026
Lilburn, GA 30048

Quantity Book Title Order Code Price Amount Due

Complete quantity and amount due for each book you wish to order:

Handbook of Energy Engineering, 6th Edition 0607 $110.00

BOOK ORDER FORM

 Select method of payment:
CHECK ENCLOSED
CHARGE TO MY CREDIT CARD

 VISA                 MASTERCARD              AMERICAN EXPRESS

CARD NO.

                         Expiration date          Signature

④

①

②

③

"

ORDER CODE: 0607

———CONTENTS———

HANDBOOK OF ENERGY 
ENGINEERING, 6th Edition 
Albert Thumann, P.E., C.E.M., and D. Paul Mehta, Ph.D.
Covering the latest codes and standards and the Energy Inde-
pendence and Security Act, this edition includes information 
on software packages from the Best Practices Program of the 
U.S. Department of Energy; and emerging technologies such 
as oxy-fuel combustion, high ef ciency burners, enhanced heat 
exchangers, and ceramic membranes for heat recovery. This 
reference will guide you step by step in applying the principles of 
energy engineering and management to the design of electrical, 
HVAC, utility, process and building systems for both new design 
and retro t projects. Topics covered include how to do an energy 
analysis of any system; electrical system optimization; state-of-
the-art lighting and lighting controls; thermal storage; cogen-
eration; HVAC and building system optimization; compressed 
air systems; third party  nancing and much more. The text is 
thoroughly illustrated with tables, graphs, diagrams and sample 
problems.

ISBN: 0-88173-581-7

6 x 9, 475 pp., Illus.
Hardcover, $110.00

 10. Control Systems 
 11. Computer Applications
 12. Thermal Storage 
 13. Passive Solar Energy Systems
 14. Energy Management 
 15. Compressed Air System Optimization
 16. Financing Energy Projects 

Appendix 
References 
Index

 1. Codes, Standards and Legislation
 2. Energy Economic Analysis 
 3. Energy Auditing and Accounting 
 4. Electrical System Optimization 
 5. Waste Heat Recovery 
 6. Utility System Optimization 
 7. Heating, Ventilation, Air Conditioning 

and Building System Optimization 
 8. HVAC Equipment 
 9. Cogeneration: Theory and Practice 



Vol. 24, No. 3     2009	 69

ramp up wind equipment manufacturing, delivery and project construc-
tion is a good sign. However, achieving the 20% vision will require 
stable policies that encourage investments in clean energy technologies 
and promote construction of the transmission infrastructure needed to 
deliver renewable energy to urban areas.

COSTS AND BENEFITS OF ACHIEVING 20% WIND
	 The report found that the 20% by 2030 milestone would cost 2% 
more than a “No New Wind” scenario because of higher upfront capital 
costs. This estimated additional investment would be equal to about 
0.06¢/kilowatt-hour (kWh), or about 50¢ per month for the average 
household.
	 However, the higher capital costs would be more than offset by 
carbon benefits, natural gas savings and other benefits, including:

•	 Improved U.S. energy security. By tapping into a vast, inexhaust-
ible, domestic resource, the U.S. can reduce its dependence on 
increasingly scarce conventional fuels like natural gas. Overall, 
natural gas consumption throughout the economy would be re-
duced 11%, and the use of natural gas for electric generation by 

Figure 1. Annual and Cumulative Wind Installations by 2030
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50%. Significantly reduced natural gas consumption will help lower 
gas prices, leading to fuel cost savings of nearly $130 billion ac-
cording to supplemental analysis.

•	 Reduced demand for fossil fuels. Wind could help trim electricity 
sector use of coal by 18% in 2030—avoiding more than 80 GW of 
new coal capacity - and significantly reduce pollution.

•	 Thousands of well-paying domestic jobs. In 2030, the wind in-
dustry would support 500,000 jobs—at least 150,000 direct, wind 
industry employees, plus more than 100,000 jobs in associated 
industries (e.g., accountants, lawyers, steel workers and electrical 
manufacturing) and more than 200,000 jobs through economic ex-
pansion based on local spending.

•	 A new income source for rural landowners. Royalty payments of 
more than $600 million by 2030 ($2,000-$4,000/megawatt installed) 
would be paid to farmers and ranchers who allow wind turbines 
to be built on their land.

•	 Increased local property tax revenues of more than $1.5 billion by 
2030.

•	 Reduced CO2 emissions. In the year 2030 alone, 825 million metric 
tons of CO2 emissions would be avoided—about 25% of the CO2 
that would have been emitted by the electric sector under the No 
New Wind scenario. This reduction is the equivalent of removing 
140 million vehicles from the road and could nearly level projected 
growth in electricity sector CO2 emissions. The 20% wind scenario 
would reduce CO2 emissions by a cumulative 7.6 billion tons by 
2030. Supplemental analysis shows that at an average carbon price 
of $22 per ton of CO2 , this would avoid nearly $100 billion in 
carbon cost.

	 Reduced water use in the electric sector. By 2030, four trillion gal-
lons of water, equivalent to a 40-year supply for the city of Phoenix, 
would be saved by offsetting the use of water in fossil fuel power plant 
steam systems.
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WIND’S MAINSTREAM STATUS

	 The decision to undertake the 20% wind study grew out of the 
wind industry’s impressive performance over the last decade, culminat-
ing in last year’s record-setting market success. In 2007, wind made up 
35% of all new electric generating capacity installed in the U.S., second 
only to natural gas. The first two quarters of 2008 have continued at a 
breakneck pace. With a cumulative total of 20,000 MW installed by Au-
gust 2008, the industry is on track for a 45% expansion for the second 
year in a row.
	 A combination of factors has contributed to this remarkable 
market growth:
•	 Wind technology has matured, steadily improving the performance 

and productivity of individual turbines.

•	 Fuel prices have risen sharply and become more volatile since the 
California electricity crisis of 2001. Because wind power uses no 
fuel, it offers stable and predictable energy prices.

•	 Demand for wind—and other renewable energy—is on the rise, as 
a result in large part to concerns about climate change. Consumers 
want clean, reliable and affordable electricity and utilities are work-
ing to diversify their resource portfolios to help stabilize prices.

•	 The domestic supply chain is expanding, with the industry open-
ing, expanding or announcing at least 41 new manufacturing facili-
ties in the U.S. in the last 18 months. In 2005, the average wind 
turbine installed in the U.S. utilized less than 30% American-made 
components. Turbines installed in 2008 use nearly 50% domestic 
components.

•	 The federal production tax credit (PTC) has been stable for several 
years in a row, enabling the wind industry to lay the groundwork 
for significant expansion in the coming years. The PTC levels the 
playing field for wind power with other electricity sources, which 
receive a wide variety of subsidies (many of them permanent in the 
federal tax code). It is set to expire at the end of 2008, threatening 
more than 75,000 jobs and $11 billion in investment planned for 
2009.



72	 Cogeneration and Distributed Generation Journal	

STATE-OF-THE-ART TECHNOLOGY

	 Modern turbines stand 400 feet tall and capture premium wind 
resources higher above the ground, increasing electricity output and 
turbine efficiency. The average turbine installed in 2007 had 1.6 MW of 
capacity—twice as powerful as turbines installed in 2005 (rated at 750 
kW). The largest land-based turbines operating today provide 3 MW of 
capacity each. Offshore projects use even larger machines, with 5-MW 
turbines planned for installation in the next two years. Several Gigawatt-
sized (at least 1,000 MW) projects are already in the development pipe-
line in California, Texas, South Dakota and Wyoming. (1 Gigawatt—or 
1,000 Megawatts—of wind can generate enough electricity to power the 
equivalent of more than a quarter of a million homes.)
	 Improved turbine design has led to a 70% reduction in capital cost 
since the early 1980s, according to Lawrence Berkeley National Labora-
tory (LBNL). LBNL has also recorded a 35% drop in operations and 
maintenance (O&M) cost and a 15% capacity factor improvement during 
the last 10 years. Turbines operating commercially before 1998 achieved 
an annual capacity factor of about 22%. On average, state-of-the-art 
turbines operating in 2004 and 2005 achieved 36% capacity factors.

Figure 2. Historic Impact of PTC Expiration on Annual Installation of Wind 
Capacity
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CHALLENGES AND OPPORTUNITIES

	 The 20% wind by 2030 scenario is certainly achievable, but it will 
require enhanced transmission infrastructure, improved siting and per-
mitting regimes, continued improvements in wind technology, as well 
as an expanded and improved U.S.-based supply chain. In each of these 
areas, technological progress paired with a policy framework that fosters 
renewables will enable the industry to overcome challenges and move 
toward achieving wind’s full potential.

Transmission and Integration Challenges
	 Significant investment is needed in the nation’s transmission 
system to access the best wind resource regions of the country, an in-
vestment that is needed anyway to relieve current congestion on the 
grid and improve reliability. In particular, a high-voltage transmission 
superhighway is needed to carry electricity generated in rural, windy 
areas of the Great Plains to load centers around the country. The cur-
rent state-based regulatory structure is ill-suited to develop this inter-
state transmission highway system. A national commitment and greater 
federal government involvement will be critical to success. Regional 
transmission planning and regional cost allocation policies are the most 

Figure 3. Evolution of Commercial Wind Technology
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important components of a workable structure to promote transmission.
	 The current practice of “reactive” transmission planning must be 
replaced with “pro-active” planning. Four states are leading the way 
on proactive planning: Texas, California, Colorado and Minnesota. The 
Texas model of Competitive Renewable Energy Zones (CREZ), in which 
transmission lines are planned to reach areas with the most economic 
wind resources, is extremely cost-effective and will provide low cost 
wind power in perpetuity for Texas consumers. For example, the Texas 
CREZ plan will lead to $4.9 billion in transmission investments to major 
wind resource areas. The benefit to electric consumers: $2.4 billion per 
year in reduced fuel costs. This Texas model should be replicated in 
many other areas and on the national level to achieve 20% wind.

Challenges of Power System Operations with
Variable Wind Energy
	 Studies and experiences of wind integration in Europe and the 
U.S. have demonstrated that wind energy can reliably supply 20% or 
more of a country’s electricity. Changes in the structure and operation 
of the electric grid can allow it to operate more efficiently and greatly 
facilitate the integration of wind energy. One low-cost change that can 
significantly improve grid reliability and reduce operating costs with or 
without wind energy is the consolidation of the 140 independent grid 
operating areas in the U.S. into a handful of large balancing areas. The 
implementation of open, transparent electricity spot markets with sub-
hourly re-dispatch intervals is also important to efficient grid operations 
with or without wind energy. Other changes that are helpful for wind 
integration include the use of state-of-the-art wind forecasting, flexible 
transmission services, and the deployment of more dispatchable capa-
bilities on the system such as hydroelectric plants, demand response pro-
grams, energy storage technologies and gas-fired combustion turbines.

Wind Turbine Technology Development Opportunities
	 For wind energy to achieve the 20% milestone with minimal cost 
impacts, capital costs must decrease by 10% and capacity factors must 
increase by 15% over the next few decades—a target that past per-
formance indicates is readily achievable. The wind industry does not 
require any technological breakthroughs to reach the 20% vision, but a 
sustained research and development effort will make it possible to reach 
these cost and performance goals.
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	 In the near term, wind technology R&D will focus on the following:
•	 Improving reliability of gearboxes, towers, blades and power elec-

tronics.
•	 Developing lighter drive trains, taller towers and enhanced rotor 

technologies.
•	 Developing new materials and more aerodynamic designs to fur-

ther improve blade performance.

Manufacturing/Supply Chain Challenges
	 General Electric has testified before the U.S. Senate that wind tech-
nology will be among the leading sources of new manufacturing jobs in 
the 21st Century. With the emergence of the U.S. as the world’s leading 
market for wind, there is huge interest among global wind manufactur-
ers in participating in the American market.
	 Recently (within the last 18 months since this article was written), 
at least 41 manufacturing facilities have been opened, expanded or an-
nounced in the U.S. to meet growing demand for wind components. 
As the wind industry’s domestic supply chain expands, technology 
advances and improved systems in the manufacturing process will lead 
to additional cost reductions. Experienced workers will be needed as the 
industry ramps up production. Specialized services, such as large-load 
transport and logistics planning, will need to expand as well.
	 Programs to conduct full-scale component and turbine testing prior 
to installation will improve endurance and reliability, mitigate risk and 
facilitate greater investment in wind.

Siting Challenges and Opportunities
	 As wind power’s contribution to electricity supply increases, con-
cerns about local siting, wildlife and environmental issues will grow 
and need to be addressed. Improved siting regimes and coordination 
are necessary to plan for and minimize potential impacts while harvest-
ing the nation’s most promising wind resources. These efforts should 
be undertaken through a partnership of federal, state and local govern-
ment, the wind industry and non-governmental organizations, using 
the best available science. Guidelines and policies must not hinder 
expanded wind project development unfairly in relation to other types 
of development. Also, government permitting and review capabilities 
should be scaled up to eliminate the potential for backlogs and avoid 
unnecessary delays.
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Opportunities to Meet Demand Growth Beyond 2030
	 The 20% by 2030 milestone is a landmark on the road toward 
achieving the full potential of our national wind resource. Beyond 2030, 
demand for electricity in the U.S. will continue to grow, and wind power 
will be a major contributor to a balanced mix of resources that satisfy 
our insatiable need for new generating capacity.
	 The prospect of plug-in hybrid electric vehicles holds great promise 
because the expense of their batteries would be covered by their fuel 
cost savings and they could provide many megawatts of storage for the 
overall electrical power system. This would also allow wind power and 
other renewable energy resources to displace consumption of foreign oil.
	 As new technologies (such as plug-in electric hybrid vehicles) 
increase demand even further, wind can be deployed as distributed 
generation, providing electricity that is customized to specific demand 
centers. DOE and other industry groups are exploring smart grid tech-
nology, which will provide new opportunities to customize generation 
and deliver power through made-to-order facilities. Smart grid technol-
ogy will open new doors for modular resources like wind, which can be 
installed incrementally depending on the type and amount of demand. 
Specialized technology will be needed to manage these kinds of changes 
and opportunities as they become available.

CONCLUSION

	 Wind power is a near-term solution to many of our nation’s energy 
security, economic security and environmental security concerns. Wind 
technology is proven, its costs are competitive and the benefits of deploy-
ing large amounts of wind are wide-ranging. Wind turbines have at least 
20-year lifetimes, so equipment installed in 2030 will continue generating 
and delivering pollution-free electricity using an inexhaustible, domestic 
resource through 2050. As we move toward the attainment of our 20% 
wind by 2030 milestone—a mile-marker on the road to achieving wind’s 
full potential—there is room to grow and improve as we stay focused 
on our goal of clean, reliable electricity to power America’s future.
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