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PREFACE 
 

The Leaders of the 17 partners
1
 of the Major Economies Forum on Energy and 

Climate (MEF) agreed on 9 July 2009 that moving to a low-carbon economy provides 

an opportunity to promote continued economic growth and sustainable development 

as part of a vigorous response to the danger posed by climate change.  They identified 

an urgent need for development and deployment of transformational clean energy 

technologies, and established the Global Partnership to drive such low-carbon, 

climate friendly technologies. 

 

Plans were created to stimulate efforts among interested countries to advance actions 

on technologies including advanced vehicles; bioenergy; carbon capture, use, and 

storage; buildings sector energy efficiency; industrial sector energy efficiency; high-

efficiency, low-emissions coal; marine energy; smart grids; solar energy; and wind 

energy.  These plans include a menu of opportunities for individual and collective 

action that may be undertaken voluntarily by interested countries, in accordance with 

national circumstances.  Further actions may be identified in support of these plans in 

the future. 

 

                                                      
1
  Australia, Brazil, Canada, China, the European Union, France, Germany, India, Indonesia, Italy, 

Japan, Korea, Mexico, Russia, South Africa, the United Kingdom, and the United States.  The authors 

of the Technology Action Plan: Wind Energy would like to express their gratitude to the experts of the 

MEF countries and those of the IEA.  This plan benefited significantly from their expertise. 
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OVERVIEW  
 

For more than 3,500 years, wind turbines have supplied mankind with power.  In the 

context of the transition towards a low carbon economy, wind power has the potential 

to help reduce greenhouse gas (GHG) emissions significantly and become a major 

modern and sustainable energy source.  Wind power is free, inexhaustible, and 

secure.  Wind turbine operation needs no fuel, emits no carbon dioxide (CO2) 

emissions or residues, can be installed quickly (once permits are obtained), and 

allows total site restoration when decommissioned.  

 

The advantage of wind technology is that it is ready to be deployed on a massive 

scale at reasonable low costs.  Wind power is a mature technology that has already 

achieved competitiveness on land in circumstances where the cost of carbon is 

reflected to some extent and where the wind resource is of high quality and is close to 

overall competitiveness with conventional electricity generation.  Costs are expected 

be further reduced by massive, policy-driven deployment, which allows for increasing 

market pull, technology progress and economies of scale.  Support costs are offset by 

the external costs of inaction, including environmental, climate change and healthcare 

costs.  Additional benefits that result from investing in wind technology include long-

term energy security, avoided costs of energy imports, economic growth and new jobs 

in dynamic renewable energy markets, spillover innovation effects in the whole 

economy, and know-how transfer and investments in developing markets.  

 

Countries are currently employing a range of policies and practices to overcome 

barriers for wind development and deployment. 

 

HIGHLIGHTS OF THE WIND ENERGY  
TECHNOLOGY ACTION PLAN  

1.  GHG Emissions and Mitigation Potential 

¶ Fossil fuel-based power generation accounts for 41% of global energy-related 
CO2 emissions, and its emissions are expected to increase by almost 50% from 
now to 2030,2 considering business-as-usual policies.  Wind power will help to 
reduce GHG emissions in the power sector. 

¶ Rapid wind deployment is required to cost-effectively meet abatement targets.  
The IEA estimates in its BLUE Map (2008) scenario that wind could contribute 5,200 
terawatt-hours (TWh) of electricity generation per year in 2050, corresponding to a 
12% share of global electricity generation.  Thereby, about 3.3 gigatonnes (Gt) of 
CO2 emission reductions could be achieved in 2050.  The wind industry expects 
figures that are nearly twice as high.  In 2020, wind energy could contribute 
approximately about 1 Gt of the additional CO2 emission reductions needed by 2020 
to remain on track towards the 2°C target, according to the IEA BLUE scenario. 

2.  Development and Deployment: Barriers and Best Practice Policies 

¶ Barriers to the development and deployment of wind technologies include 
economic, technological, grid and system integration, and attitudinal hurdles.  

                                                      
2
 In an International Energy Agency (IEA) reference case under business-as-usual policies. 
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¶ Best practice policies to foster the growth of wind power aim to increase demand; 
improve consumer confidence and public awareness; enable grid access and 
system integration; provide sufficient and affordable financing; improve planning and 
reduce administrative burdens; ensure legal certainty; support technology research, 
development, and demonstration; and expand technology cooperation. 

3.  Actions to Accelerate Development and Deployment 

¶ Supporting innovation: 

- Follow a combined approach of RD&D and consequent deployment policy to 
benefit from cost reductions due to technology progress along the learning 
curve and economies of scale effects, as well as from spillover effects between 
research and mass-scale testing. 

- Pursue a balanced set of instruments that ensure support of new, innovative 
concepts and all promising renewables technologies for a broad technology 
basket for future energy security. 

- Increase and coordinate public sector investments in RD&D in line with the 
LôAquila declaration, while recognizing the importance of private investment, 
public-private partnerships, and international cooperation, including regional 
innovation centers. 

¶ Accelerating deployment: 

- Set ambitious concerted targets and establish reliable support schemes to 
provide long-term investment security for wind energy; formulate these targets 
as minimum targets to achieve sustainable market development without ñstop-
and-goò cycles. 

- Internalize external costs for all energy technologies in order to enhance 
demand-pull technology progress. 

- Ensure sufficient grid capacity through extending and upgrading the grid 
and/or optimized grid operation, and through facilitating technologies and 
concepts that enable system and market integration of high shares of wind 
electricity. 

- Promote strategic dialogue with investors to access untapped financing 
sources and establish public-private partnerships to accelerate investment in 
developing and emerging countries. 

- Follow a holistic approach in planning activities to integrate renewable energy 
into the overall system and balance rival interests. 

¶ Facilitating information sharing: 

- Support transparent consumer information on the effect that their green power 
purchase agreements have on the deployment of additional renewables 
installations. 

- Develop jointly a global wind atlas with all relevant information to attract cross 
border investments. 

- Make information accessible and facilitate know-how transfer by training, 
workshops, and Internet libraries/databases. 

- Support international institutions, such as IRENA, that focus on capacity 
building in cooperation with existing institutions (e.g., REEEP). 
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1. WIND ENERGY:  

GHG EMISSIONS PRODUCTION 

AND M ITIGATION POTENTIAL  
 

GHG Emissions from the Power Sector 

The power sectorôs current reliance on fossil fuels and rapid projected growth raise 

grave concern over the impact of sector emissions on climate and the environment.  If 

business continues as usual, the power sector is projected to account for 44% of total 

global emissions in 2050.  Today, power generation accounts for 41% of global 

energy-related CO2 emissions, with such emissions projected to increase by almost 

50% by 2030 (IEA 2009d).
3
  The burning of fossil fuels in member countries of the 

Major Economies Forum (MEF) accounts for 78.8% of the global CO2 emissions 

(with wide variance among member countries) (IEA 2009a). 

 

Wind technology offers an opportunity to produce clean electricity because wind 

turbine operation does not need any fuel.  Only a small amount of carbon dioxide 

(CO2) is generated by producing the technology and by enhancing the necessary 

transmission infrastructure, which would occur with the production and integration of 

other electricity technologies as well.  

 

Wind power, therefore, holds great promise for helping to reduce the greenhouse 

gases emitted by the power sector. 

 

Mitigation Potential for Wind Energy  

Market Development: Current Status 

Wind technology markets have experienced dynamic growth.  During 2008, 27 GW 

of additional wind capacity was installed worldwide, resulting in a cumulative global 

wind capacity of 121 GW (IEA 2009c; Figure 1).  This corresponds to a roughly 

tenfold increase in wind power capacity in the last 10 years and a 60-fold increase 

over the last two decades.  This global installed capacity is estimated to generate 

about 260 TWh of electricity annually (GWEC 2008a), which equals 1.0-1.5% of 

global electricity production.  To put this figure into perspective, the currently 

installed wind capacity worldwide can already provide electricity to approximately 90 

million households
4
 and reduce CO2 emissions annually by 163 megatonnes (Mt) 

(IEA 2009c).  

 

                                                      
3
  Increase projected in a Reference case under business-as-usual policies. 

4
   Each consuming 3,000 kWh per year 
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Future growth rates continue to look very promising.  The estimated global technical 

potential for wind energy (i.e., the energy that could effectively be harnessed given 

current technological progress) is seven times higher than global electricity demand 

(DLR 2009, Greenpeace 2008).  Significant wind energy potential is still untapped.  

Today, only five leading markets (United States, Germany, Spain, China, and India) 

account for approximately 75% of the total installed wind capacity (IEA Wind 2009).  

This global installed capacity represents only about 0.2% of the estimated technical 

potential for wind (DLR 2009, Greenpeace 2008).  On land, only a tiny fraction of the 

areas with highest wind potential have been exploited so far (IEA 2008c).  In 

addition, the offshore market is just about to take off.  Moreover, excellent wind 

resources are spread throughout the world (Figures 2 and 3). 

FIGURE 1. ANNUAL INSTALLED GLOBAL WIND CAPACITY,  
1991 - 2008 

 
Source:  IEA 2009c, modified 

FIGURE 2. TECHNICAL POTENTIAL FOR ON- AND OFFSHORE WIND ELECTRICITY 

FOR DIFFERENT REGIONS UNTIL 2050 

  
     Source:  DLR 2009 




























































































































































