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HumanityHumanity’’s Top 10 Problems for s Top 10 Problems for 
the Next 50 Yearsthe Next 50 Years

1.1. EnergyEnergy
2.2. WaterWater
3.3. FoodFood
4.4. EnvironmentEnvironment
5.5. PovertyPoverty
6.6. Terrorism and WarTerrorism and War
7.7. DiseaseDisease
8.8. EducationEducation
9.9. DemocracyDemocracy
10.10. PopulationPopulation

Source: Nobel laureate, Richard Smalley



Wind Power is One Part of the 
Energy Supply Answer 



Environmental BenefitsEnvironmental Benefits

No No SOxSOx or or NOxNOx
No particulatesNo particulates
No mercuryNo mercury
No CO2No CO2
No water requiredNo water required
No wasteNo waste
Reversible Reversible 



Three ThemesThree Themes

StatusStatus
ProblemsProblems
SolutionsSolutions



#1 - Wind Power Status



World Wind Capacity 2005World Wind Capacity 2005
~58,000 MW~58,000 MW
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Source: Paul Gipe Associates



Wind Energy is a Real BusinessWind Energy is a Real Business
US$22 Billion in 2005US$22 Billion in 2005
O&M
5%

Electricity Sales
42%

Project Development
53%

Source: Paul Gipe Associates



Randy Swisher, AWEA Annual Meeting, Chicago 2005.



Installed Wind Capacity 2005Installed Wind Capacity 2005
Where Canada & US StandsWhere Canada & US Stands
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World Wind Generating CapacityWorld Wind Generating Capacity
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Capacity & Cost Trends in the U.S.Capacity & Cost Trends in the U.S.

Increased Turbine Size - R&D Advances - Manufacturing Improvements
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Increased Turbine Size - R&D Advances - Manufacturing Improvements
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Installed Capacity Installed Capacity –– USUS
12/31/05 12/31/05 –– 9,149 MW9,149 MW



Canada Mean Wind Energy Canada Mean Wind Energy 



Pincher Creek, Alberta  



Pincher Creek Wind DevelopmentPincher Creek Wind Development
Alberta, CanadaAlberta, Canada

~ 200 MWe June 2006





Wind Energy Resource of OaxacaWind Energy Resource of Oaxaca



Source: D. Elliott, M. Schwartz, G. Scott, S. Haymes, D. Heimiller, R. George, Wind 
Energy Resource Atlas of Oaxaca,  August 2003

Photo: Mathew Taylor

Isthmus of TehuantepecIsthmus of Tehuantepec

Class 3 – Class 7 =   >44,000 MW potential in Oaxaca*

* Assumptions: installed capacity per sq km = 5 MW; total land area = 91,500 sq km.



#2 #2 –– ProblemsProblems

Highlands County, VirginiaHighlands County, Virginia
Cape Cod, MassachusettsCape Cod, Massachusetts
Palm Springs, CaliforniaPalm Springs, California

Visual AestheticsVisual Aesthetics
You can do many things to makeYou can do many things to make
wind turbines less objectionable, wind turbines less objectionable, 

but but 
you cannot make them you cannot make them 

invisible.invisible.



Opposition in Opposition in 
Highland Highland 

County, VACounty, VA



Red Oak Knob, Virginia – June 2005

Simulation



Cape Wind ProjectCape Wind Project

•24 sq miles

•130 turbines

•Max height: 
>400 ft



Opposition at Opposition at 
Cape Cod (Nantucket Sound)Cape Cod (Nantucket Sound)



Cape Wind Opponent with Visual Simulation



Cape Wind VisualizationCape Wind Visualization



Palm Springs, CaliforniaPalm Springs, California

San Gorgonio Pass/Palm 
SpringsLos Angeles



Wind DevelopmentsPalm Springs



OppositionOpposition
at Palm Springsat Palm Springs



Visual Impacts Visual Impacts –– Palm SpringsPalm Springs



Impacts Upon Isolated Homes Impacts Upon Isolated Homes ––
Palm SpringsPalm Springs



Growing AcceptanceGrowing Acceptance



Wind Farm ToursWind Farm Tours



Sequence of AcceptanceSequence of Acceptance

Based on research by 
Maarten Wolsink





#3 #3 -- SolutionsSolutions

1.1. Move from NIMBY             PIMBY Move from NIMBY             PIMBY 

2.2. Recognize the Recognize the ““MoralityMorality”” of Wind Energy of Wind Energy 
LandscapesLandscapes

3.3. Develop Compatibility Rankings Develop Compatibility Rankings 



(PIMBY) (PIMBY) PleasePlease In My In My BackYardBackYard



Windy Rural Areas Need  Economic Windy Rural Areas Need  Economic 
DevelopmentDevelopment

http://www.ers.usda.gov/Briefing/Population/Popchange/map.htm


Saving the Family Farm Saving the Family Farm 
Dixon, IllinoisDixon, Illinois

Revenues to farmers are $3-5,000 per 
turbine per year



2. The Morality of Wind Energy 2. The Morality of Wind Energy 
LandscapesLandscapes

Wind Power Promotes Awareness of Energy Wind Power Promotes Awareness of Energy 
SuppliesSupplies



3. Develop Compatibility Rankings3. Develop Compatibility Rankings

Rank #1 properties would be those where it is not Rank #1 properties would be those where it is not 
only suitable but only suitable but overtly requestedovertly requested for wind for wind 
development, such as farms in Iowa or Kansas development, such as farms in Iowa or Kansas 
Rank #2 properties would Rank #2 properties would likelylikely be acceptable, such be acceptable, such 
as in southeastern Washingtonas in southeastern Washington
Rank #3 properties Rank #3 properties mightmight be acceptable in certain be acceptable in certain 
circumstances, such as near Palm Springscircumstances, such as near Palm Springs
Rank #4 properties would be completely Rank #4 properties would be completely offoff--limitslimits, , 
for example, on the top of Mt. Rushmore for example, on the top of Mt. Rushmore 



Wind Power Status, Problems 
and Solutions

Prof. Martin J. Pasqualetti
School of Geographical Sciences

Arizona State University

Thank you





Case Study: Prowers County, Case Study: Prowers County, 
ColoradoColorado

“Converting the wind into a much-needed commodity while providing good jobs, 
the Colorado Green Wind Farm is a boost to our local economy and tax base.”

John Stulp, county commissioner, Prowers County, Colorado

• 162-MW Colorado Green Wind Farm   
(108 turbines)

• $200M+ investment

• 400 construction workers

• 14-20 full-time jobs

• Land lease payments $3000-$6000 per   
turbine

• Prowers County 2002 assessed value 
$94M; 2004 assessed value +33% 
(+$32M)

• Local district will receive 12 mil tax 
reduction

• Piggyback model





Benefits of Wind PowerBenefits of Wind Power
Lamar, COLamar, CO

Courtesy: Craig Cox
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