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From The Editor

Dear Members and Friends of WWEA,

This Quarterly Bulletin is especially dedicated to the World Wind Energy Conference 2013 which took place this 

summer in Havana, being the first of its kind ever held in Central America - and Cuba as a renewable energy pioneer 

was a perfect host. As you will see from the reports, the almost 600 WWEC2013 delegates discussed the most 

prevailing areas of wind energy utilization. Without doubt, the WWEC2013 has been a milestone for wind power in 

Latin America. On the occasion of the WWEC2013, Vergnet Eolien has received this year’s World Wind Energy Award. 

This award has sent out a very strong signal that also medium sized wind turbines have a market that needs to be 

supplied. 

With a summary of the REN21 Global Status Report and the World Wind Energy Report 2012, this bulletin includes the 

key global statistics for wind and renewable energy. Good news have reached us also from Africa, as you can read in 

this Bulletin: The Government of Kenya has very ambitious plans in expanding the use of wind power, and Uganda has 

been able to establish as the first country worldwide a Get FIT programme.

The regional focus of this bulletin covers three countries: 

- WWEA’s Turkish Vice President Prof. Tanay Sidki Uyar suggests a 100% renewable energy strategy for Turkey. 

- Prof. Kasthurirangaian describes the current status of wind power in India, the second largest wind market in Asia. 

- Surprisingly for some, the analysis of the wind potential of Nepal has revealed that even this relatively small country 

has a huge wind power potential. 

A very exciting technology approach has been suggested in the last article: How to create a small wind cadaster. It 

is well known from solar energy, and many municipalities around the world have already created a solar cadaster, 

which indicates for every single building whether it is suitable for solar or not. Based on the research described in this 

article, we can expect that such map will also soon be possible for small wind turbines in urban areas, something 

which could lead to the breakthrough of small wind in cities. 

With best wishes,

Stefan Gsänger
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T
he World Wind Energy Association and 

the Center for the Study of Renewable 

Energy Technologies (CETER), welcome 

the presence of those 560 participants 

from 42 countries attending this 

Conference, from wind and all other renewable energy 

technologies.

The Conference covered all aspects of wind utilization, 

related policies, manufacturing, development, operation 

as well as economic and social issues, with a special focus 

on how to accelerate the deployment of wind power in the 

Caribbean region.

The Conference appreciates the support of 

the governments and governmental as well as non-

governmental organizations, especially the Government 

of Cuba including the Ministry for Energy & Mines, 

CUBASOLAR, the German Federal Ministry for the 

Environment, Nature Conservation & Nuclear Safety, IRENA, 

UNESCO, UNDP, IDB, GIZ, the International Renewable 

Energy Alliance, REN21, the World Future Council, OLADE 

and all organizations and individuals enhancing the 

Conference.

The Conference welcomes in particular the strong 

WWEC2013 
Conference Resolution 

commitment and important contributions of the 

International Renewable Energy Agency, IRENA, to the 

event.

The conference applauds the scientifically 

substantiated statements made that a 100 % renewable 

energy supply can be reached worldwide in the foreseeable 

future and it encourages all renewable energy stakeholders 

to join the Global 100% Renewable Energy Campaign which 

was launched during the event. 

The Conference appreciates that the French wind 

turbine manufacturer Vergnet Eolien has been awarded 

with the World Wind Energy Award 2013 for the capacity 

that it has shown to adapt the wind technology to the 

needs of millions of people, in rural areas and in developing 

countries. Vergnet has become the most successful 

manufacturer of wind turbines in France, a manufacturer 

which has introduced in the Caribbean market its machines 

adapted to the Caribbean conditions.

The Conference appreciates the Special Recognition for 

Dr. Fidel Castro Ruz. The Conference recognizes Dr. Castro’s 

leading role in the introduction of wind power and renewable 

energy. Almost two decades ago, Dr. Castro started to shift 

Cuba’s energy supply towards renewable energy and energy 
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efficiency. No other country in the Caribbean region has so far 

presented a similar progressive renewable energy programme 

like Cuba. Already in the early 1990s, Cuba created the first 

renewable energy programmes. In 1999, the first grid-

connected wind farm was installed, and in 2005, the “Energy 

Revolution” was launched. It has also to be appreciated that 

most of the so called developed countries hesitate to present 

similarly ambitious programmes even if they have a much 

better economical basis than Cuba to push renewable energy 

on a large scale. In this context, the Conference appreciates in 

particular that other countries can see Cuba as a pioneer in 

renewable energy and the Conference hopes and expects that 

many other countries will also launch similar programmes in 

the future.

The Conference also appreciates the Special 

Recognition for Dr. Prof. Conrado Moreno Figueredo. Since 

1975, Prof. Moreno has been involved in academic and 

research activities related to wind energy, such as wind 

energy assessment and the design and manufacturing of 

wind turbines. With this long history, he is one of the most 

experienced wind scientists and professor not only in Cuba, 

but in the region. Since 2005, he has been a member of the 

National Wind Energy Group.

The Conference recognizes that the Caribbean region 

is currently heavily dependent on fossil fuel combustion, 

with petroleum products accounting for an estimated 90% 

or more of energy consumption, so the environment in the 

region is very vulnerable to climate change. The Conference 

encourages all Governments in the Caribbean, Central and 

Latin America to remove the barriers to renewable use in the 

region and develop a comprehensive long-term strategy that 

includes community power and local integration of renewable 

energies as key components.

The Conference recognizes that training and 

education have to be key elements of a strategy that aims at 

mainstreaming wind power and support this initiative.

I would prefer: "The Conference recognizes that 

training and education are key elements of any strategy 

that aims at mainstreaming wind power and fully support 

this initiatives.

Havana, 5 June 2013

The WWEC2013 Chairpersons

He Dexin, WWEA President

Prof. Dr. Conrado Moreno, CETER 
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T
he General Assembly of the World Wind 
Energy Association elected earlier this week 
He Dexin, Chairman of the Chinese Wind 
Energy Association, as WWEA President for 
the coming two years. The WWEA General 

Assembly took place in Havana, on the occasion of the 12th 
World Wind Energy Conference WWEC2013. 

Prof. He underlined: “Amongst my priorities for my 
second term as WWEA President will be to enhance the 
exchange and cooperation between WWEA and other 
international renewable energy organizations, such as 
IRENA. We will also continue our work for opening up new 
markets for wind power, with a special focus on the so-
called developing countries.”  
In the aftermath of the WWEA General Assembly, the WWEA 
Board appointed the following positions: 

As Vice Presidents were elected: 
- Prof. Dr. Chuichi Arakawa, Japan

- Heinrich Bartelt, Germany

- Prof. Dr. Everaldo Feitosa, Brazil

WWEA General Assembly confirms 
He Dexin as WWEA President

- Prof. Dr. K. Kasthoorirangaian, India

- Prof. Dr. Conrado Moreno, Cuba

- Prof. Dr. Galal Osman, Egypt

- Prof. Dr. Choong-Yul Son, South Korea

- Volker Thomsen, Canada

- Dr. Ibrahim Togola, Mali

- Prof. Dr. Tanay Sidki Uyar, Turkey

As Honorary Vice Presidents have been 
appointed: 

Shahid Hamid, Pakistan 
Peter Rae AO, Australia
Treasurer: Volker Thomsen, Canada 
Co-optations: 
CIS Representative: Andrej Konechenkov, Ukraine

Community Power Representative: Paul Gipe, USA

Director Commercial Operations: Heinz Dahl, 

Canada/Australia

ISES Representative on WWEA Board: Dieter Holm

 IAWE Representative on WWEA Board: Prof. Yukio 

Tamura
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From a speech of the Commander in Chief held during 
the UN Environment Conference in Rio de Janeiro in June 
1992: 

“One important biological species is on risk to 
disappear because of the rapid and increasing destruction 
of its natural living conditions: human being. Now as we 
become aware of this problem, it is almost to late to avoid 
it.”

Existing renewable energy installations in Cuba: 
At the end of 2012, there were 34’658 installations 

in Cuba which used renewable energy: 9476 solar panels, 
10595 solar heaters, 9343 wind pumps for water, 827 
biogas plants, 187 small hydroelectric plants, 647 ovens 
which produce bricks with wood, 70 turbo generators and 
114 boilers, 4 wind farms with 20 wind turbines. 

The current status and perspectives of the different 
renewable energy sources is as follows: 

Sugarcane biomass:

Previous:
The sugar industry has 470 MW installed
The installed boilers work with low pressure, due 

to this the efficiency is very low (less than 40 kWh/ton of 
sugar cane)

In 2020, a potential of 32 million tons of sugarcane 
would exist in the country which could be used (currently: 
15 million tons)

Ongoing projects: 
Bioelectric plant in the central plant Jesús Rabí, 

municipality of Calimete, province Matanzas
Bioelectric plant in the central plant Ciro Redondo, 

province Ciego de Ávila

Project Jesús Rabí: 
installation of a block of 20 MW
Equipment to be installed: 
Storage system for biomass
Boiler of 100 t/h, 62 bar
20 MW turbogenerator
chemical treatment plant for water
electrical interconnection substation 

Results to be achieved: 
Achieve an annual electricity generation of 139,2 

GWh, with 290 days of operation, and feed into the national 
electricity system (NES) 93,2 GWh (to be complemented 
with biomass from forests in period of low availability of 
sugar cane)

Substitute per year approximately 27’449 tons of fuel.
Discounted re-payment period is about 7 years, 

resulting from fuel savings. 

Solar PV Energy

Previous: 
9’164 offgrid solar panels with a total capacity of 2,8 

MW are installed in total, 5 small units are connected with 
the NES. 

The potential of solar radiation in the country is at 
around 5 kWh per square meter and day

Ongoing projects: 
10 MW are under construction in 7 areas: in 

Guantánamo, Santiago de Cuba, Camagüey, Villa Clara, 
Cienfuegos, Isla de la Juventud and in Havana. Already in 
operation is on installation of 1 MW in Cienfuegos

During the WWEC2013 in Havana, Cuba, in June 2013

Highlight of the Speech by the Minister 
of Energy and Mines of Cuba,
ING. ALFREDO LOPEZ VALDES
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Results to be achieved: 
Achieve an annual electric generation of 15,5 GWh, 

during 25 years.
Substitute per year around 4’948 tons of fuel. 
Discounted re-payment period is about 12 years, 

resulting from fuel savings. 

Wind energy

Previous: 
4 experimental wind farms have been installed, with a 

total capacity of 11,7 MW. Out of this, the wind farms in the 
North of Holguín have reached a capacity factor of 27 %. In 
the country, at this moment a potential of 633 MW has been 
identified, with capacity factor higher than 27 %, resulting 
from the average wind speeds as measured during three 
years. 

Ongoing projects: 
51 MW wind farm in Playa Herradura, municipality of 

Jesús Menéndez, province Las Tunas. 

Progress: 
Installation of 34 wind generators of 1,5 MW each. 

Expansion of a substation, construction of two new 
substations, and 47 kilometers of transmissions lines (110 
kV).

Results to be achieved: 
Achieve electric generation of annual 153 GWh, during 

20 years. 
Substitute per year around 40’163 tons of fuel.
Discounted re-payment period is about 6 years, 

resulting from fuel savings. 

Wind farm projects under evaluation
In addition, the following projects are currently 

implemented: 
A biogas plant of 2,5 MW in the rum factory in Santa 

Cruz del Norte
6 industrial biogas plants at pig farms for electricity 

generation.
14 biogas plants at pig farms for other purposes
100 biogas plants at cattle farms 
The following projects are currently evaluated: 
400 MW PV
Sugarcane biomass: 420 MW
Hydropower: 55 MW
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Non-sugarcane biomass: 47 MW
Biogas programmes: 27 MW
Windmills: 16’500 units
A plant for gasification of forest 

biomass of 0,5 MW in Isla de la 
Juventud

Wooden biomass gasification 
plants in the sawmills Macurije and 
Pons in Pinar del Río

Production and installation of 
6’532 solar heaters.

Production and installation of 423 wind mills.
Currently the necessary investments are under 

investigation which are necessary in the national industry 
for the production of parts and components of the 
renewable energy systems. 

On 11 December 2012, the Presidential Decree Nr 3 
was announced which, amongst others, expressed: 

“First: Constitute a Government Commission with the 
task to elaborate a proposal for a policy for the utilisation 
and future development of renewable energy sources, 
in the period between 2013 until 2030, to be chaired by 
the Vice President of the Council of Ministers, Ramiro 
Valdés Menéndez, and as second chair the Vice President 
of the Council of Ministers and Minister for Economy and 
Plannification, Adel Yzquierdo Rodríguez, and including 
the chairs of the following units of the Central State 
Administration and other entities: 

Ministry of Energy and Mines
Ministry of Agriculture
Ministry of Exterior Commerce and Foreign Investment
Ministry of Industry
Ministry of Tourism
Ministry of Science, Technology and Environment
Ministry of Food Industry
Permanent Commission for Implementation and 

Development 
Unión Eléctrica
Grupo Azucarero 
Instituto Superior Politécnico José Antonio Echeverría 
Universidad de La Habana
Universidad Central “Martha Abreu”

Universidad Carlos Rafael Rodríguez 
Second: Enable the Chief of the Government 

Commission to call representatives of other units and 
entities for meetings which may be required, and with topics 
which have to be analysed. 

Third: In order to deal with specific topics of the 
Government Commission, the following working groups will 
be established: 

• Wind group

• Hydropower group

• Solar photovoltaic group

• Sugarcane biomass group

• Group for integrated study of the manufacturing of 
components, parts pieces, materials, and heat production 
systems. 

• Group for wooden biomass, bio digestors, and wind 
mills. 

• Group of legal norms. 
Fourth: The Government Commission has the following 

main objectives: 
Reduce the dependence on fossil fuels with the result 

of energy independence for the country. 
Reduce the high cost of energy for consumers, which is 

due to fuel prices and the inefficiency of the electric system 
which directly affects the competiveness of the economy in 
general. 

Contribute to environmental sustainability, taking into 
account that in the country fossil fuel combustion is one of 
the major sources of environmental contamination. 
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H
avana/Bonn (WWEA) – The Board of 
the World Wind Energy Association 
has decided on the occasion of the 12th 
World Wind Energy Conference 2013 in 
Havana, Cuba, to give the World Wind 

Energy Award 2013 to Vergnet Eolien.
The WWEA Board recognises Vergnet’s contribution 

to the introduction of wind technology that is adjusted to 
the needs of millions of people in rural areas and in the so 
called developing world. Vergnet has become the first major 
successful wind turbine manufacturer from France with an 
international scope.

Vergnet is providing adjusted technology for which 
there is a major need in many countries, for example on the 
Caribbean islands. While many of the large wind turbine 
manufacturers showed little interest in the market for 
medium-sized wind turbines, Vergnet has shown vision and 
courage by offering this needed technology.

According to the experience for example from a wind 
farm installed in Cuba in 2007, Vergnet’s wind turbines 
produce excellent results under Caribbean conditions and 
with the specific de-centralised grid structure.

Considering the huge need for and correspondingly 
bright prospects of wind power in decentralised 
applications, WWEA hopes and expects that Vergnet Eolien 
can play an even more significant role in many regions that 
still suffer today from a shortage of electricity.

WWEA would like to underline that the association 
sees it as a major task to foster the development of adjusted 
wind technology. For this purpose, WWEA is working 
closely with companies such as Vergnet and to extend its full 

World Wind Energy Award 2013 
goes to French Wind Turbine 
Manufacturer Vergnet Eolien
Special Recognitions for Dr. Castro and Prof. Moreno

support and cooperation in fostering new wind markets, e.g. 
in the Caribbean region and many other new wind markets 
all over the world.

With the award, WWEA would also like to encourage the 
government of Cuba and of other countries in the Caribbean 
region and in Latin America to support the development of the 
domestic wind sector and the related industries.

 The World Wind Energy Award – previous winners: 
2012: the initiators of the Hepburn Wind Farm, 

Australia’s first community wind farm; 
2011: the Egyptian wind turbine manufacturer Sewedy 

Wind Energy Group SWEG under the leadership of Ahmed 
El Sewedy;

2010: the Founding Member States of the International 
Renewable Energy Agency IRENA;

2009: the Hon. George Smitherman, Deputy Premier 
and Minister of Energy and Infrastructure of Ontario;

World Wind Energy Award 2013 for Vergnet
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 2008 jointly to: Ms Jane Kruse, and Dr. Preben 
Maegaard, Denmark, Paul Gipe, USA;

2007 jointly to: the Hon. Ms Dilma Vana Rousseff, 
today President of Brazil, former Chief of Staff Minister of 
Brazil and former Minister for Mines and Energy, Ms Laura 
Porto, Director of the Department of Renewable Energy of 
the Ministry of Mines and Energ, Mr Valter Luiz Cardeal, 
Director of Engineering and interim President of Eletrobrás, 
Dr. Sebastião Florentino da Silva, Coordinator of the Proinfa 
Programme at Eletrobrás;

2006: the Chinese wind turbine manufacturer 
Goldwind under the leadership of Mr Wu Gang;

2005 jointly to: Hon. Vilas Muttemwar, Indian Minister 
for Non-Conventional Energy Sources, and Dr. Pramod 
Deo, Chairman of the Maharashtra Electricity Regulatory 
Commission;

2004 jointly to: the German Minister for the 
Environment, Hon. Jürgen Trittin, and the German 
Parliamentarian Dr. Hermann Scheer;

2003: the Indian wind turbine manufacturer Suzlon 
under the leadership of Mr Tulsi Tanti;

2002: Prof. Dr. Amin Mobarak, Chairman of the 
Industry and Energy Committee of the Egyptian Parliament.

Special Recognitions
The Board of the World Wind Energy Association 

has decided also to give a Special Recognition to two 
personalities for the achievements that Cuba has made 
in wind power mainly in two areas: in science as well in 

government. Hence, a Certificate of Recognition was given 
to Dr. Fidel Castro Ruz as the political leader and to Prof. 
Dr. Conrado Moreno as the leading scientist, for initiating 
decisive step that enabled Cuba to use wind power, as part 
of a general switch to more renewable energy on the island.

Dr. Fidel Castro Ruz
Almost two decades ago, Dr. Castro started to shift 

Cuba’s energy supply towards renewable energy and energy 
efficiency. No other country in the Caribbean region has so far 
presented a similar progressive renewable energy programme 
like Cuba. Already in the early 1990s, Cuba created the first 
renewable energy programmes, including the establishment 
of CETER. In 1999, the first grid-connected wind farm was 
installed, and in 2005, the “Energy Revolution” was launched. 
WWEA hopes and expects that many other countries will also 
launch similar programmes in the future.

 

Prof. Dr. Conrado Moreno
Since 1975, Prof. Moreno has been involved in wind 

research activities, such as wind energy assessment and 
the design and manufacturing of wind turbines. He is one of 
the most experienced wind scientists not only in Cuba, but 
worldwide. His work resulted in the installation of wind parks, 
a comprehensive wind map of Cuba, and other important 
achievements. He has published numerous articles and books 
and, as a professor, he has given many courses on wind energy 
in Cuba and other countries and taught thousands of students 
about the basics of wind technology.

Special Recognition for Fidel Castro handed over to his representative Special Recognition for Prof. Conrado Moreno
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T
he Small Wind Conference presented Paul Gipe 
with its first Lifetime Achievement Award on 
19 June 2013 at its annual award ceremony in 
Stevens Point, Wisconsin. 

Billed as a gathering of installers, manufacturers, 
dealers and distributors of small wind turbines, the 
conference is the premier small wind event in the United 
States. 

The conference, organized by the Small Wind 
Conference Coordinating Committee, has been held annually 
since 2005 in central Wisconsin, a hot bed of small wind 
activism. 

Originally conceived as a venue for promoting the 

Small Wind Conference Gives 
Gipe Lifetime Achievement Award

safety and reliability of small wind turbines, the conference 
has grown dramatically since its inception. This year the 
conference drew participants not only from across the USA 
but also from Canada, Columbia, China, Mexico, South Africa, 
and Great Britain. 

 Traditionally, the conference presents two awards: 
one for advocacy of small wind turbines, and another for a 
model dealer of small wind turbines. 

The 2013 conference named Megan Amsler, of Cape & 
Islands Self-Reliance in Falmouth, Massachusetts as its Small 
Wind Advocate of the year for her work bravely fighting 
back against the threats and intimidation of virulent anti-
wind activists in her community. 

The conference named Roger Dixon of Skylands 
Renewable Energy in New Jersey as the Small Wind Turbine 
Installer of the year for his work ensuring that the state 
included small wind in its incentive programs. 

This year the conference added a new category for 
lifetime achievement. 

Before naming Gipe as the recipient of the new award, 
conference organizer Mick Sagrillo read an extensive 
passage from Robert Righter’s 1996 book Wind Energy in 
America: A History on Gipe’s pioneering role in the early 
days of the wind industry in the US. 

The passage included a photo of a bearded, cigar-
smoking Gipe perched atop crates of used wind turbines, 
which Sagrillo dutifully flashed on the conference screen to 
the amusement of attendees. Gipe was attired far differently 
at the conference than in the 1976 photo. At the conference, 
Gipe was dressed in a business suit. 

 The Small Wind Conference coordinating committee 
is composed of six small wind experts: Roy Butler, Trudy 
Forsyth, Jenny Heinzen, Mick Sagrillo, Brent Summerville, 
and Ian Woofenden. 

Award recipients are presented with a plaque, hard hat, 
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and the treasured “wrench,” a 24-inch, precision-machined, 
Klein adjustable wrench that has become a symbol of the 
conference and of small wind installers and advocates 
everywhere. 

The Small Wind Conference precedes the long-running 

Midwest Renewable Energy Fair, an annual event held in 
nearby Custer, Wisconsin. 

Small wind turbines are defined as wind turbines less 
than 200 square meters in swept area (up to 16 meters in 
diameter) and less than 100 kW in capacity.

Photo by Fu Junming
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T
he World Wind Energy Association (WWEA) 
congratulates the Government of Uganda 
on the launch of the Global Energy Transfer 
Feed-in Tariff (GET FiT) Programme in 
cooperation with its international partners. 

The WWEA has been at the forefront in urging governments 
to devise such policies. The GET FiT Uganda programme 
will set a commendable precedent for other governments 
to exploit their renewable energy resources in a sustainable 
manner.

WWEA President He Dexin: “WWEA congratulates the 
participating governments and international organisations 
for such a milestone. Developing countries not only in Africa 
urgently need the support to introduce renewable energy 
on a large scale, and the GET FiT Uganda programme is an 
excellent step toward achieving this target.”

WWEA Secretary General Stefan Gsänger: “Around 
a decade ago, WWEA started pushing for bilateral and 
multilateral feed-in tariff programmes for developing 
countries. We highly welcome that now such a programme 
will be implemented. We encourage further governments to 
implement such programmes as part of their development 
aid programmes. We urgently need a Global Feed-in Tariff 
Programme which should be an integral part of the Green 
Climate Fund.”

WWEA welcomes introduction of 
GET FiT in Uganda
A Global FIT programme for renewable energy could provide millions of people with 
modern electricity services

The GET FiT Uganda programme was launched in 
Kampala on 31 May 2013. The programme has been jointly 
developed by the Government of Uganda, the Electricity 
Regulatory Agency (ERA), KfW and Deutsche Bank. 
Moreover, it is being supported by the Government of 
Norway, the United Kingdom, the Government of Germany 
and the World Bank. The programme is expected to leverage 
more than EUR 300 million of private capital in renewable 
energies in Uganda to meet the growing energy demand in 
the country in an environmentally-friendly and economically 
viable way.

The initial concept of supporting national feed-in 
legislation with international funds had been originally 
presented by WWEA ten years ago, and later by WWEA 
together with its REN Alliance partners, e.g. during the UN 
Climate Change Conference COP15 in Copenhagen in 2009 
and in a position paper on the Green Climate Fund in 2011.

A Global Feed-in Tariff programme could not only 
provide electricity to millions who are currently lacking 
access to modern electricity services and boost a multi-
billion investment programme in new technologies. It could 
also be a basic component in the world community’s efforts 
to achieve effective climate change mitigation; hence the 
Green Climate Fund should open a special facility for GET 
FiT.
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A 
high-level government delegation from 
Kenya has been on a study tour through 
Europe, facilitated by WWEA and as part 
of a major programme organized by 
Windforce Management which aims at 

analyzing and improving the conditions for wind power in 
Kenya in general.

The Kenyan government is planning to massively 
increase the use of renewable energy in the country, and 
in particular to attract investment in wind power. The 
government delegation has visited Germany and Denmark 
in order to optimize its national wind power strategy by 
learning in both countries from wind power practitioners 
from industry, government, and science.

The delegation comprised representatives from the 
Energy Ministry of Kenya, the Kenya Power and Lighting 
Company and the Energy Regulatory Commission of 
Kenya. During the tour, the delegation visited wind 
companies including developers, operators and equipment 
manufacturers, government agencies and international 
organizations and associations as well as research and 
training institutes. The study tour is part of a major 
programme organized by Windforce Management Ltd 
(India) who have been contracted to analyze wind data from 
wind data measuring masts and to propose a  wind energy 
development plan and prospectus for Kenya .

Mr. Stefan Gsänger, WWEA Secretary General: “We 
are very pleased about Kenya’s ambitious plans in wind 
power and that we can help the government of Kenya with 
practical advice from our members on how to implement 
wind technology in Kenya, both for grid-connected as well 
as for off grid applications. Given that Kenya is setting up 
the right policies in the near future, the country is about to 
become the wind power hub of Eastern Africa. Considering 
the potential market size of several thousands of Megawatts, 
Kenya may soon attract domestic as well as international 

Kenya will scale up 
its wind power programme
Government of Kenya plans to massively scale up its wind power programme 
in the near future
Government Delegation on study tour to learn from European success stories

investors in this sector on a large scale. We are more than 
happy to support Kenya in this process and make wind 
power available for the benefit of the people of the country.”

Mr. Isaac Kiva, Acting Director for Renewable 
Energy at the Kenyan Ministry for Energy: “Kenya 
intends to increase its power sector in the near future 
substantially, primarily by expanding the use of renewable 
energy. Wind power has to play a key role in this, and we 
have been glad to hear from the practical experience in 
Germany and Denmark. Kenya has just announced a plan 
to increase the power generation by an additional 5000 
Megawatts in the next 40 months, and wind energy will 
form a substantial portion of this new capacity. The study 
tour helped us to understand and appreciate the necessary 
policy and regulatory frameworks, as well as other key 
drivers for effective wind energy development programmes. 
Key elements of the tour were the understanding of 
advancements in wind energy grid integration technologies 
and arrangements, which make it possible to inject higher 
percentages of wind than previously conservatively stated.”

Dr. Jami Hossain, Chief Mentor and co-founder of 
Windforce Management: “After conducting an elaborate 
country study of wind resources in Kenya, we felt it was 
necessary to connect the policy makers and the main stake-
holders in Kenya with the international wind industry. 
Lessons learned in leading countries like Denmark and 
Germany in areas of technology, grid integration and 
regulatory frameworks can be guiding factors for the 
evolving wind sector in Kenya. We are thankful to WWEA for 
stepping in to facilitate and conduct the study tour. The wind 
power potential in Kenya is tremendous and our study has 
identified many excellent sites in the country which could be 
used to significantly enhance availability of power in grid-
connected and off grid modes. With excellent leadership and 
interest from the Ministry of Energy, we see Kenya emerging 
as a hub of wind energy development in East Africa.”
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1 Full report available on www.ren21.net/gsr

A
ccess to modern energy 
enables people to live better 
lives—providing clean heat 
for cooking, lighting in the 
streets and in the home, 

cooling, water pumping, as well as basic 
processing and communications. Yet over 
one billion people still lack access to modern 
energy services.

As a result of the UN Secretary General’s 
Sustainable Energy for All Initiative and the 
upcoming Decade of Sustainable Energy for All, 
achieving universal energy access has risen to 
the top of the international agenda. However, 

given that the world recently passed 400 ppm 
of atmospheric CO2—potentially enough to 
trigger a warming of two degrees Celsius 
compared with pre-industrial levels—meeting 
growing energy needs in a climate-constrained 
world requires a fundamental shift in how 
those energy services are delivered. Renewable 
energy, coupled with energy efficiency 
measures, is central to achieving this objective. 

Renewables already play a major role in 
the energy mix in many countries around the 
world. As REN21’s Renewables 2013 Global 
Status Report1 reveals, the installation of 
renewables has been steadily increasing.  By 

Status of Renewable Energy 
World-wide
By Laura E. Williamson, Communication and Outreach Manager of  REN21
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the end of 2011(the latest year for which data 
are available) renewables provided 19% of 
the global final energy consumption. Useful 
heat energy from modern renewable sources 
accounted for an estimated 4,1% of total final 
energy use; hydro power made  up about 3,7%; 
and an estimated 1,9% was provided by power 
from wind, solar, geothermal, and biomass, and 
by biofuels.

1. Continued renewable energy 
growth

Total renewable power capacity 
worldwide exceeded 1’470 GW in 2012, up 
about 8,5% from 2011. Hydropower rose 3% to 
an estimated 990 GW, while other renewables 
grew 21,5% to exceed 480 GW. Globally, wind 
power accounted for about 39% of renewable 
power capacity added in 2012, followed by 
hydro-power and solar PV, each accounting for 
approximately 26%.

Renewables made up just over half of 
total net additions to electric generating 
capacity from all sources in 2012. By year’s 
end, they comprised more than 26% of global 
generating capacity and supplied an estimated 
21,7% of global electricity, with 16,5% of 

electricity provided by hydropower. Industrial, 
commercial, and residential consumers are 
increasingly becoming producers of renewable 
power in a growing number of countries.

Demand continued to rise in the 
heating and cooling sector, which offers an 
immense, yet mostly untapped, potential for 
renewable energy deployment. Already, heat 
from modern biomass, solar, and geothermal 
sources represents a significant portion of 
the energy derived from renewables, and the 
sector is evolving slowly as countries begin to 
enact support policies. Trends in the sector 
include the use of larger systems, increasing 
use of combined heat and power (CHP), 
the feeding of renewable heat and cooling 
into district schemes, and the growing use 
of modern renewable heat for industrial 
purposes.

After years of rapid growth, biodiesel 
production continued to expand in 2012 but 
at a much slower rate; fuel ethanol production 
peaked in 2010 and has since declined. Small 
but growing quantities of gaseous biofuels 
are being used to fuel vehicles, and there are 
limited but increasing initiatives to link electric 
transport systems with renewable energy.

Most renewable energy technologies 
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continued to see expansion in manufacturing 
and global demand during 2012. However, 
uncertain policy environments and declining 
policy support affected investment climates 
in a number of established markets, slowing 
momentum in Europe, China, and India.

Solar PV and onshore wind power 
experienced continued price reductions 
due to economies of scale and technology 
advances, but also due to a production 
surplus of modules and turbines. Combined 
with the international economic crisis and 
ongoing tensions in international trade, these 
developments have created new challenges for 
some renewable industries, and particularly for 
equipment manufacturers, leading to industry 
consolidation. However, they also have opened 
up new opportunities and pushed companies 
to explore new markets. Renewables are 
becoming more affordable for a broader range 
of consumers in developed and developing 
countries alike.

Renewables are picking up speed across 
Asia, Latin America, the Middle East, and Africa, 
with new investment in all technologies. The 
Middle East and North Africa (MENA) region2 
and South Africa, in particular, witnessed the 
launch of ambitious new targets in 2012, as 
well as the emergence of policy frameworks 
and renewables deployment. Markets, 

manufacturing, and investment shifted 
increasingly towards developing countries 
during 2012.

The top countries for renewable power 
capacity at year’s end were China, the United 
States, Brazil, Canada, and Germany; the top 
countries for non-hydro capacity were China, 
the United States, and Germany, followed by 
Spain, Italy, and India. By region, the BRICS 
nations (Brazil, Russia, India, China and South 
Africa) accounted for 36% of total global 
renewable power capacity and almost 27% of 
non-hydro renewable capacity. The EU had the 
most non-hydro capacity at the end of 2012, 
with approximately 44% of the global total.

2.Status of wind power

It was another record year for wind 
power, which again added more capacity 
than any other renewable technology despite 
policy uncertainty in key markets. At least 44 
countries added a combined 45 GW of capacity 
(more than any other renewable technology), 
increasing the global total by 19% to 283 GW. 

The United States was the leading market 
and added more capacity from wind power than 
any other technology. China however remains 
the leader for total installed capacity. Wind 

2 For further information 
see MENA Renewables 
Status Report available 
at www.ren21.net/
REN21Activities/
RegionalStatusReports.
aspx
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power is expanding to new markets, aided 
by falling prices. Almost 1,3GW of capacity 
was added offshore (mostly in northern 
Europe), bringing the total to 5,4 GW in 13 
countries. As their shares of variable wind and 
solar power increase, a number of countries 
(including Denmark, Germany, and Spain) 
have begun to enact policies and measures to 
successfully transform their energy systems to 
accommodate even larger shares.

3. An evolving policy landscape

At least 138 countries had renewable 
energy targets by the end of 2012. As of early 
2013, renewable energy support policies were 
identified in 127 countries, more than two-
thirds of which are developing countries or 
emerging economies. The rate of adoption of 
new policies and targets has remained slow 
relative to the early to mid-2000s. As the sector 

has matured, revisions to existing policies have 
become increasingly common.

In response to rapidly changing market 
conditions for renewable technologies, tight 
national budgets, and the broader impacts 
of the global economic crisis, some OECD 
countries undertook extensive revisions to 
existing laws, some of which were imposed 
retroactively. Others, mainly emerging 
economies and developing countries, increased 
support for renewables, and several countries 
around the world adopted ambitious new 
targets.

Most policies to support renewable 
energy target the power sector, with feed-in 
tariffs (FITs) and renewable portfolio standards 
(RPSs) used most frequently. An increasing 
number of countries turned to public 
competitive bidding, or tendering, to deploy 
renewables.

In the heating and cooling sector, 
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promotion policies and targets continued to 
be enacted at a slower rate than in the power 
sector, although their adoption is increasing 
steadily. As of early 2013, 20 countries had 
specific renewable heating targets in place, 
while at least 19 countries and states mandated 
the use of renewable heat technologies. 
Renewable heating and cooling are also 
supported through building codes and other 
measures.

Biofuel blend mandates were identified 
at the national level in 27 countries and in 27 
states/provinces. Despite increasing pressure 
in major markets such as Europe and the 
United States, due to growing debate over 
the overall sustainability of first generation 
biofuels, regulatory policies promoting the use 
of biofuels existed in at least 49 countries as of 
early 2013.

Thousands of cities and towns around 
the world have developed their own plans and 
policies to advance renewable energy, and 
momentum accelerated in 2012. 

4. Investment trends

Global new investment in renewable 
power and fuels was USD 244 billion in 2012, 

down 12% from the previous year’s record. 
The decline in investment—after several years 
of growth— resulted from uncertainty about 
support policies in major developed economies, 
especially in Europe (down 36%) and the 
United States (down 35%). Nonetheless, 
considering only net additions to electric 
generating capacity (excluding replacement 
plants) in 2012, global investment in renewable 
power was ahead of fossil fuels for the third 
consecutive year. 

The year 2012 saw the most dramatic 
shift yet in the balance of investment activity 
between developed and developing economies. 
Outlays in developing countries reached USD 
112 billion, representing 46% of the world 
total; this was up from 34% in 2011, and 
continued an unbroken eight-year growth 
trend. By contrast, investment in developed 
economies fell 29% to USD 132 billion, the 
lowest level since 2009. The shift was driven 
by reductions in subsidies for solar and wind 
project development in Europe and the United 
States; increased investor interest in emerging 
markets with rising power demand and 
attractive renewable energy resources; and 
falling technology costs of wind and solar PV. 

Solar power was the leading sector by 
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far in terms of money committed in 2012, 
receiving 57% of total new investment in 
renewable energy (96% of which went to solar 
PV). Even so, the USD 140,4 billion for solar 
was down 11% from 2011 levels, due to a 
slump in financing of CSP projects in Spain and 
the United States, as well as to sharply lower 
PV system prices. Solar was followed by wind 
power (USD 80,3 billion) and hydropower 
projects larger than 50 MW (estimated at USD 
33 billion).

Despite the economic downturn in 2012, 
expansion and innovation did continue in the 
wind sector. Local-content requirements have 
not only spawned trade disputes but also led 
turbine manufacturers to build factories close 
to growing markets for competitive advantage. 
Chinese companies are taking package 
deals (including government-backed loans) 
to emerging markets and are establishing 
subsidiaries and partnerships with local 
companies to deploy their excess capacity. 
Manufacturers are also assuming more risk 
to increase their share of the growing market 
for turbine maintenance, which is expected 
to provide relatively stable margins.  Over 
750 million jobs were calculated to have been 

created directly and indirectly in the wind 
sector.

5. Conclusion

Renewables already play a major role 
in the energy mix in many countries around 
the world. In 2012, prices for renewable 
energy technologies, primarily wind and 
solar, continued to fall, making renewables 
increasingly mainstream and competitive with 
conventional energy sources. In the absence of 
a level-playing field, however, high penetration 
of renewables is still dependent on a robust 
policy environment. We stand on the cusp of 
renewables becoming a central part of the 
world’s energy mix. As technical constraints 
are overcome, stable policy frameworks are 
the key enabling element of higher shares of 
renewables.

Integrated policy approaches that 
conjoin energy efficiency measures with 
the implementation of renewable energy 
technologies, for example, are becoming more 
common; their rapid global adoption will be 
crucial for a sustainable energy future.  Wind 
will play a central role in this transition. 

About REN21

REN211 is the global 

renewable energy policy multi-

stakeholder network that 

connects a wide range of  key 

actors including governments, 

international organisations, 

industry associations, science 

and academia, and civil society, 

with the aim of  facilitating 

knowledge exchange, policy 

development, and joint 

action towards a rapid global 

transition to renewable energy. 

REN21 promotes renewable 

energy in both industrialised 

and developing countries 

that are driven by the need 

to mitigate climate change 

while advancing energy 

security, economic and social 

development, and poverty 

alleviation. REN21 has its 

headquarters at UNEP, the 

United Nations Environment 

Programme in Paris/France. 

For more information see www.

ren21.net



22

Report ISSUE 1  March 2013

World Wind Energy 
Report 2012

The worldwide wind capacity reached 

282’275 Megawatt, out of which 44’609 Megawatt were 

added in 2012, more than ever before. 

Wind power showed a growth rate of 19,2 %, the 

lowest rate in more than a decade.

All wind turbines installed by the end of 2012 

worldwide can provide 580 Terawatthours per annum, 

more than 3 % of the global electricity demand. 

The wind sector in 2012 had a turnover of 60 billion 

Euro/75 billion USD.

Altogether, 100 countries and regions used wind 

power for electricity generation; Iceland has become the 

100th country that is using wind power. 

China and USA both installed around 13 Gigawatt 

of new wind turbines; USA added most of it in second 

half of the year in a rush to avoid the anticipated PTC 

(Production Tax Credit) expiration. 

Continents: 

Asia accounted for the largest share of new 

installations (36,3 %), followed by North America (31,3 %) 

and Europe (27,5 %). Latin America stood for 3.9 % and 

Australia/Oceania for 0,8 %. Africa (0,2 %) is still a tiny 

wind market. 

Latin America and Eastern Europe continue to be 

the most dynamic world regions while Africa showed 

stagnation, with only Tunisia and Ethiopia installing new 

wind farms. 

Asia:

China continued to be by far the largest Asian 

market and added 13 Gigawatt, however, significantly 

less than in the previous year. 

India was again the third largest market for new wind 

turbines worldwide, adding 2,5 GW. The third largest Asian 

wind market, Japan, still grew very slowly and installed 

less than newcomer Pakistan.

North America: 

The US market set a new record and became the 

world’s largest market for new wind turbines, adding 13 GW. 

The Canadian market slowed down and grew at a 

rate below the global average. 

Europe: 

Germany continued its role as the largest and most 

stable market in Europe with 31 GW, followed by Spain 

with 22,8 GW. 

UK took over from Spain - which installed even less 

than Italy - as the second largest European market for 

new turbines. 

Italy, France and the UK continued to be the 

medium-sized markets, with total capacity between 7,5 

and 8,5 GW. Poland, Romania and Sweden became 

major markets for new turbines. 

The share of offshore wind in the overall capacity 

increased to 1,9 %, from 1,5 % in 2011. 

Policy uncertainties in major markets represent a 

major barrier for wind penetration. 

WWEA expects a global capacity of more 

than 500’000 Megawatt by the year 2016. Around 

1’000’000 Megawatt are possible by the year 2020. 

Executive Summary
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General Situation: New Record in New 
Installations 

Without doubt wind power has become a pillar of the 
energy systems in many countries and is recognised as a 
reliable and affordable source of electricity. 

In the year 2012, the worldwide wind capacity reached 
282’275 Megawatt, from 236’749 Megawatt in 2011, 
196’944 Megawatt in 2010 and 159’742 MW in 2009. 

The market for new wind turbines reached a new 
record: 44’609 Megawatt were installed in 2012, an increase 
of 12 % compared with 2011 when 39’805 Megawatt were 
erected. 

The contribution of wind power to the energy supply 
has reached a substantial share even on the global level. 
All wind turbines installed around the globe by the end of 
2011 could potentially contribute 580 Terawatthours to the 
worldwide electricity supply, more than 3 % of the global 
electricity demand. 

In the year 2012, one hundred countries were 
identified where wind energy was used for electricity 
generation. The 100th entrant on the list is Iceland, a 
country which has already almost 100 % of its energy 
supply coming from renewable energy. 

46 countries installed new wind turbines, four less 
than in the previous year and six less than in 2010. 

The turnover of the wind sector worldwide reached 
60 billion € (75 billion US$) in 2012, after 50 billion € (65 
billion US$) in the year 2011. 

Lowest Worldwide Growth Rate in More 
Than a Decade 

Although the year 2012 brought a new record in new 
installations, the markets have cooled down in relative 
terms. 

A very good indicator for the vitality of the market 
development is the average growth rate. The growth rate is 

New Installed Capacity [MW] 

World Total Installed Capacity [MW] 
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the relation between the new installed wind power capacity 
and the installed capacity of the previous year. 

After an average growth of 30 % in the past decade, the 
growth has decreased substantially in the past three years: 
In 2012, the global growth went down to 19,1 %, the lowest 
rate in two decades. Already the year 2011 had a very low 
rate, with 20,3 %. 

For the first time, the long-term trend showing that 
the installed wind capacity doubles every third year finally 
ended.. In 2009, there was a global wind capacity of 160 GW, 
compared with 282 GW in 2011. 
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Strongest Growth in Latin America and 
Eastern Europe 

Latin American and Eastern Europe continue to 

represent the world regions with highest growth rates. 

Hence the trend towards more geographical diversification 

has continued, as in the last two to three years, strong 

growth occurred mainly in Eastern European and Latin 

American markets, while the more traditional markets 

in Western Europe, North America and Asia have seen 

rather modest growth.
In 2012, only one country showed a growth rate of 

more than 100 %: Romania, with 131 %. Ukraine had 82 % 
growth, Poland 54 %, and Estonia and Finland both 46 %. 

Four Latin American countries showed high growth as 
well: Argentina with 80 % ,Brazil with 75 %, Nicaragua with 
62 % and Mexico with 45 %. On average, Latin America had 
a growth rate of 56 %.

Such rates are low compared with the past, when e.g. in 
2009 four countries more than doubled their wind capacity. 

Growth substantially above the average could, however, 

also be found in the UK as well as in Sweden. 
Africa continues to be a major matter of concern, as it 

not only represents the continent with the smallest capacity 
but also had the lowest growth rate of all regions, with 
only 7 %. Only two African countries, Tunisia and Ethiopia, 
installed new wind turbines in the year 2012.  

Top Wind Markets 2012: Diversity in Big 
Five Markets 

For many years, the wind industry has been driven 
by the Big Five markets: China, USA, Germany, Spain, 
and India. These countries have represented the largest 
share of wind power during the last two decades. In 2012, 
they represented 207 GW, or 73 % of the worldwide 
wind capacity, only slightly less than in the previous year. 
However, their market position remained strong as they 
added 32 GW, 10 % more than in the year 2011 (29 GW), or 
72 % of the new installations. 

At the same time, the top 10 markets increased their 
capacity additions from 35 GW to 37 GW (83 % of the 
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total new capacity) while their overall wind capacity share 
decreased from 87 % in 2011 to 86 % in 2012. 

Among the top markets, China and USA have both 
played a very strong role. The two countries accounted for 
29% each of the world wind market 2012. China showed a 
significant decrease of its global market share, which peaked 
in the year 2012 when every second new wind turbine 
globally was installed in this country. 

The US market surprised in the second half of 2012. 
The main cause was without doubt the anticipated expiry 
of the production tax credit, the main driver of wind power 
investment in USA. 

India and Germany both showed robust development 
and an increase of 2,4 GW, while the Spanish market grew 
only by 5 %, or 1,1 GW. 

Twelve countries (compared with ten in 2011) can 
be seen as major markets, with turbine sales in a range 
between 0,5 GW and 2,5 GW: India, Germany, the United 
Kingdom, Italy, Spain, Brazil, Canada, Romania, Poland, 
Sweden, France, and Turkey. 

Fourteen(four more than in 2011) markets for new 

turbines were of a medium size between 100 and 500 MW: 
Mexico, Australia, Belgium, Austria, Denmark, Bulgaria, 
Norway, Portugal, Ire-land, Ukraine, Puerto Rico, the 
Netherlands, Greece, and newcomer Pakistan. 

By the end of 2012, 24 countries had installations 
of more than 1 GW, two more than in 2011. Romania and 
Mexico are the new entrants of the Gigawatt club. In the year 
2005, this club had only 11 members.

Today forty-seven countries have wind farms with 
an overall capacity of 100 MW or more, compared with 43 
countries one year ago. In the year 2005, only 24 countries 
had more than 100 MW installed capacity. 

In 2012, two Latin American countries installed major 
wind farms for the first time: Puerto Rico (125 MW) and 
Venezuela (30 MW). 

New on the list is also Iceland, the 100th country, with 
a 1,6 MW wind farm. This is a remarkable step, as Iceland 
is blessed with geothermal and hydropower resources and 
managed in the past years to convert its energy supply 
almost 100 % to renewable energy. 
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Installed Capacity by Country Size 

In order to understand the actual commitment of a 
country to wind power and its progress in wind power 
utilisation, it is worthwhile not only to look at the total 
figures, but also to put the installed capacity in relation to 
the size of a country. Then it becomes clear that some of the 
smaller countries have made remarkable progress in wind 
power utilisation as well and it reveals the potential of wind 
power utilisation. 

Denmark is the leader in terms of installed wind power 
capacity per person: the country has an installed wind 
capacity of 752 Watts per inhabitant. Of the major countries, 
also Spain, Portugal, Sweden, Germany, and Ireland rank 
amongst the top ten. The USA ranks 12th, with close to 200 
Watts per inhabitant. per person, and China ranks 36th, with 
56 Watts per inhabitant. per person, both far behind their 
absolute position but still above world average. India is 
at position 52 with 15 Watts per person, below the global 
average. 

By land area, two small countries, Guadeloupe and 
Aruba, have the top position, again followed by Denmark 
and Germany. Also the Netherlands, Portugal, Spain, Belgium 
and the United Kingdom are amongst the top ten. 

However, neither China, USA nor India are amongst 
the top 20: China holds position 27 (7’800 Watt per square 
kilometre), India ranks 32 (5’600 Watts/sqkm), and the USA 
is at number 30 (6’100 Watt/sqkm). 

This geographical distribution reveals that countries 
with large land areas still have a huge potential which they 
could use to harvest wind power. The global average is 

currently 1,9 kW/sqkm. 
If all countries had the same density today as Germany 

or Denmark, the world would see a total installed capacity 
of 12’000’000 MW, more than enough to cover the world’s 
entire electricity demand. 

The global average is 40 Watt of wind capacity per 
person. If all countries had the same installed capacity per 
person as Denmark today, the global capacity would be 
approximately 5’000’000 MW. 

Offshore Wind:  
British Dominance 

The market for offshore wind turbines has been quite 
unstable during the past years. In 2012, the growth of the 
offshore wind sector again gained momentum and grew by 
54 %, after a quite weak 2011 with only 14 % growth. By the 
end of 2012, the cumulative offshore wind capacity reached 
5’416 MW, out of which 1’903 MW were added during that 
year, compared with new installations of 397 MW in 2011 
and 1’162 MW in 2010. 

In 2012, the growth in offshore wind was well above 
the average growth rate of the onshore wind sector and, 
accordingly, the share of offshore wind in the total wind 
capacity worldwide went up from 1,5 % in 2011 to 1,9 % 
in 2012. The share of offshore wind in new installations 
jumped up to 4,3 % in 2012, up from only1,0 % in 2011. 

Thirteen countries had offshore wind farms, eleven of 
them in Europe, and two in Asia. Only five countries added 
major offshore wind farms in 2012: the United Kingdom, 
Belgium, China, Germany and Denmark. 

Installed Capacity per Capita [W/cap] Installed Capacity per Land Area 
[kW/sqkm]
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The UK represented 74 % 
of the offshore market (46 % 
in 2011) and added 1’423 MW 
of offshore wind turbines. 
The country has a exceptional 
role and a dominant position 
in the offshore wind sector. 
More than one in three wind 
turbines installed in the UK 
was in the sea. More than half 
of the world's offshore wind 
turbines are currently installed 
in British waters. 

Denmark kept its second 
position in total offshore 
installations, however, with a 
very modest growth of only 7 %. 

Belgium became the second largest market for new 
offshore turbines in 2012, almost doubling its installed 
capacity from 195 MW to 380 MW. 

China has now become one of the biggest players 
in offshore wind, almost doubling its offshore capacity. 
However, offshore wind still has only a minor share in China: 
0,5 %. China plans to install 5 GW in the coming years. 

In spite of very ambitious targets, the deployment 
of offshore turbines in the German North and Baltic sea 
still remain far behind expectations: as in China, offshore 
turbines represent only a marginal share of the total wind 
capacity, less than 1%. 

Other counties like Japan or Korea have ambitious 
offshore wind programmes, however, both countries are 
facing major technical challenges in particular due to deep 
water which requires innovative technical solutions.

Continental Distribution: 
Asia about to take over Leading Position 
from Europe

Europe is still the continent with most wind farms, 
accounting for 38 % of the total wind capacity. However, 
due to modest growth rates in the past years, Europe lost its 
dominant position - still in 2006, Europe represented 66 % 
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of the global wind capacity. In terms of new capacity, Europe 
accounted in 2012 for 27,5 %. 

Asia has steadily increased its share in the global wind 
industry and has now come very close to Europe, with 35 % 
share. Asia’s share in new turbines, however, dropped from 
53,7 % to 36,3 %.

  It can be expected that in the year 2013, Asia will take 
over Europe in total capacity. 

After several years of decline, the North American 
share increased again,, mainly due to the very strong 
performance of the US market. The share of North America 
in new wind turbines recovered from the quite low 17 % in 
the year 2010 and 21 % in 2011 and reached 31 % in 2012. 
By the end of 2012, 23,4 % of the global wind capacity was 
installed in North America. 

Latin America saw major progress and increased its 

share in new capacity from 1,2 % in 2010 and 2,9 % in 2011 

to 4 % in 2012. In total capacity, Latin America improved 

from 1 % (2010) to 1,4 % in 2011 and to 1,8 % in 2012. 
Africa’s share in the total capacity stayed in 2012 at 

a very low 0,4 %, only 0,2 % of the new wind turbines was 
added on this continent. Although one out of seven people 
are living in Africa, only one out of 500 wind turbines have 
been installed on this continent so far. 

Africa
All wind turbines installed in Africa in 2012 had a 

capacity of 1’074 MW (0,4 % of the global capacity), out of 
which only 71 MW were added (compared with 73 MW in 
the year 2011).

New capacity included new wind farms in only two 
countries, Ethiopia and Tunisia. 

Although Africa was already on a comparatively low 
level, the 2012 growth rate of 7 % was again lower than 
in the previous year and far below the global average of 
19,1 %. 

The three leading wind countries can be found in 
Northern Africa: Egypt (550 MW installed capacity) and 
Morocco (291 MW), as well as Tunisia (104 MW). 88 % 
of the African wind capacity are installed in these three 
countries, slightly less than in 2011. 

Ethiopia was the only Sub-Sahara country with major 
installations, and a total capacity of 51 MW (21 MW new in 
2012). Also Cap Verde installed in total 38 MW, however, no 
new turbines were erected in 2012. 

Although most North African countries have announced 
ambitious wind power programmes, including recently 
Algeria, the actual progress in 2012 was not very big. The 
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Arab Spring will most likely result in more stable political 
environment rather in the longer term, and currently the 
investment conditions are not yet ideal. 

In general, new political support schemes will be 
necessary to support the financing of wind farms in Africa. 
Governments should implement feed-in tariff programmes, 
like announced for Egypt. 

A special consideration should be given to small scale 
and hybrid systems for rural electrification so that hundreds 
of millions of Africans in unserved areas can eventually 
benefit from modern electricity services. 

For the purpose of overcoming basic finance barriers, 
the establishment of a Global Fund for Renewable Energy 
Investment, including a Global Feed-in Tariff Programme 
would offer huge opportunities for many African countries. 
Such a fund could be established within the framework of 
the Green Climate Fund. In this context it is very encouraging 
to see that first steps have been taken, on a bilateral basis, to 
implement international support schemes for national feed-
in legislation. 

Asia
Asia continued to be the continent showing the 

strongest increase in 2012, adding 16,2 GW, after 21,2 GW in 
2011. 

The total installed wind capacity in Asia reached close 
to 100 GW, 35,4 % of the global capacity. The continent had 
only the fourth highest growth rate of all world regions, with 
19,4 %, the growth was smaller than in 2011 (34 %), 2010 
(51 %), and 2009 (67 %). 

In total, only six Asian countries and regions installed 
new wind turbines during the year 2012: China, India, Japan, 
South Korea, Turkey (most wind farms are on the Asian part 
of this country), and Pakistan. China, like in 2011, accounted 
for 75 % of the Asian wind capacity, followed by India with 
18 % (after 19 % in 2011). All other countries have market 
shares of less than 3 %. 

The prospects for the Chinese market are still positive: 
China still aims at a total wind capacity of 100 GW in 2015 
which will most likely be overfulfilled. In the coming years, a 
stable market size (similar like in 2012) is expected). 

Due to the decrease in the Chinese wind market, the 
Chinese wind industry is currently in a highly competitive 
situation with strong pressure on prices and has just started 
to export to other markets. It can be expected that this will 
have a major impact on many wind markets around the 
world. 

India as the third largest market for new turbines 
in 2012 of the world showed an increase of 2’441 MW in 
2012 (after 2827 MW in 2011), reaching a total capacity of 
18,3 GW. In general, the Indian wind market has a very good 
future potential, however, policy uncertainties and unpaid 
electricity bills have damaged investors’ confidence. 

Japan (total capacity 2,6 GW, 87 MW added) continued 
to be number three wind country in Asia. The expected 
shift towards more renewable energy after the nuclear 
accident in Fukushima has, however, not yet materialised in 
a major take-off of the Japanese wind market, although an 
attractive feed-in tariff has been adopted in 2012. Still, long 
permission processes remain a major hurdle against a rapid 
take-off of wind power in the country.

Turkey, geographically predominantly in Asia, again 
showed strong growth, adding 506 MW (after 525 MW in 
2011) and reaching 2,3 GW of wind capacity. The private 
sector in the country shows strong interest in wind power 
investment, while the government still seems to favour more 
expensive nuclear power, although wind power is one of the 
cheapest electricity sources in Turkey. 

South Korea showed again only modest growth in 
2012: The country added 76 MW, reaching a total capacity 
of 483 MW, after 406 MW in 2011. In the mid-term, major 
investments are expected in offshore wind farms along the 
Korean coastline. 
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Pakistan made a major step ahead and installed for 
the first time two major wind farms, with a total capacity 
of 100 MW. In light of the urgent need for electricity in the 
country and a feed-in tariff scheme in place, further projects 
are expected to get online in the year 2013 and beyond. 

Australia and Oceania
The region of Australia and Oceania increased its 

installed capacity by 358 MW which equals a growth of 
16,1 %, after several years of very modest growth.

Only Australia added new capacity in 2012, reaching 
2’584 MW. After the first community owned wind farm, 
Hepburn wind, winner of the World Wind Energy Award 
2012, started operation, the community power concept has 
got a major momentum. Similar projects are now under 
development and can be expected to contribute to higher 
social acceptance and, hence, indirectly to increased political 
support for wind power in Australia. 

Europe
The wind capacity in Europe grew from 94 GW in 

2011 to 107 GW in 2012. This equals a growth rate of 
13 % (compared with 11 % in 2011) and helped Europe to 
maintain its number one position in terms of total capacity. 
Europe added 12,7 GW in 2012 (after 8,6 GW in 2011), 
a new record for the continent and a similar market size 
like China or the USA. 34 European countries had wind 
installations, more than on any other continent. 

Germany continued to be biggest wind market on 
the continent, adding 2,4 GW and reaching a total capacity 
of 31 GW. As the largest industrialised country which has 
so far decided to shift completely to renewable energy, 

Germany has an important role: In case the “Energiewende” 
is successful, it will serve as an example for many other 
countries to follow. The German energy industry is in a 
process of fundamental transformation, and the traditional 
energy companies are about to be replaced by many small 
and medium sized generators. However, the traditional 
sector is still fighting against becoming obsolete and the 
national elections in 2013 will play an important role about 
the country’s energy future. 

The second largest European market for wind turbines 
was for the first time the United Kingdom, which installed 
1,9 GW and reached a total capacity of 8,4 GW, enough to 
take over global rank 6 from Italy. However, 75 % of the new 
British wind farms were installed offshore, an exceptional 
situation. 

Spain, over many years clearly number two on the 
European market, lost in 2012 again market shares: 21 % of 
the European wind mills can now be found in the country, 
after 23 % in 2011. Still the future support scheme for wind 
power in the country is unclear, a big burden for the Spanish 
wind sector which runs risk of losing its top international 
position.

Six countries, Italy, Spain, Romania, Poland, Sweden 
and France, had a market size of around 1 GW: Italy became 
the third largest European wind turbine market with 
sales of 1,3 GW, followed by a rather weak Spain (1,1 GW), 
and the “new” medium markets Romania, Poland (both 
0,9 GW), Sweden and France (both 0,8 GW). In particular the 
development in France slowed down (from 1 GW in 2011) 
and is a matter of concern. The country plans to reduce its 
dependence on nuclear power, and wind power would be 
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the perfect answer to this. 
As indicated above, some of the world’s fastest growing 

wind power markets could be found in Eastern Europe in 
the year 2012, in particular Poland, Romania, Bulgaria, the 
Ukraine, Estonia or Croatia. 

Amongst the CIS countries, Ukraine became the leader, 
with an installed capacity of 276 MW and an increase by 
83 %. In order to boost the development also in other CIS 
countries, WWEA has set up a CIS Committee which will 
focus on the promotion of wind power in the region. 

Several of the today leading European wind power 
nations, especially Denmark, Germany and Spain, have 
developed their wind industry without external pressure. 
However, the legislation by the European Union and its 
mandatory renewable energy targets have had a very 
positive impact on the renewable energy policies of many 
EU members states, which have the legal obligation to fullfill 
the binding 2020 targets. 

Before this background, the current discussion has 
major importance: Which targets will the European Union 
set for the year 2030. Naturally, also the climate legislation 
will have at least an indirect impact on the prospects of 
renewable energy in Europe – and of course far beyond.

Latin America
In 2012, Latin America became the most dynamic 

continent for wind power investment, mainly due to Brazil 
and Mexico. The growth rate of 56 % was the highest 
worldwide. 

Still the continent accounted for only 1,8 % of the 
globally added wind turbines, however, the share is 
significantly increasing, and the share of new wind turbines 
reached already 4 %. 

Eight Latin American countries installed new wind 
turbines in the year 2012: Brazil (1077 MW new), Mexico 
(419 MW), Argentina (104 MW, there might be some 
turbines not yet feeding the grid), Puerto Rico (125 MW), 
Nicaragua (40 MW), Uruguay (24 MW), Venezuela (30 MW) 
and Ecuador (17 MW). 

With the exception of Brazil and Mexico, most Latin 
American wind markets can still be regarded as in a state of 
infancy. 

The Brazilian wind power market is by far the most 

advanced, not only because of its size but also because Brazil 
has managed to attract several wind turbine manufacturers 
to set up factories in the country. Together with the domestic 
content requirements and the very low prices coming out of 
the auctions, the business environment for wind investors 
in Brazil is very rough. It remains to be seen whether the 
country will succeed in consolidating its wind power sector 
in the longer run. 

A growing interest in wind power can be observed 
in the Caribbean and Central American countries. The 
WWEC2013 in Cuba has attracted very big attention and will 
have a positive impact on the agenda of the policymakers in 
the region. 

North America
In the year 2012, North America re-gained old strength 

and showed growth rates above the global average. 
The USA set a new record with 13 GW of new 

installations, after 6,7 GW in 2011. The main driver was 
the Production Tax Credit which was expected to expire 
by the end of 2012. Due to such pressure, many investors 
rushed in order to connect their wind turbines still in 2012 
and to benefit from the PTC. As the PTC got extended at the 
beginning of 2013 without such sharp deadlines, it can be 
expected that the growth of the US market will be much 
more modest in the year 2013. 

Still there are major regulatory uncertainties in North 
America: The long-term future of the national support 
scheme in the US is unclear. Some groups have suggested to 
phase out the PTC in the near future, without substitution. 
This proposal has received quite controversial response 
throughout the industry.

The Canadian market cooled down in 2012 and saw an 
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increase in its capacity by modest 18 %, adding 936 MW, to 
a total of 6’201 MW. In particular the ongoing attacks on the 
Ontario Green Energy Act weakened the Canadian market, 
as Ontario is the biggest wind province. 

A weakness of the North American markets was that, 
although the industrial basis became stronger, a major share 
of the wind turbines and related equipment had still to be 
imported from outside the region. 

The Canadian market cooled down in 2012 and saw an 
increase in its capacity by modest 18 %, adding 936 MW, to 
a total of 6’201 MW. In particular the ongoing attacks on the 
Ontario Green Energy Act weakened the Canadian market, 
as Ontario is the biggest wind province. 

A weakness of the North American markets was that, 
although the industrial basis became stronger, a major 
share of the wind turbines and related equipment had still 
to be imported from outside the region. There are only few 
domestic wind turbine manufacturers in USA as well as in 
Canada.

Future challenges and prospects 
worldwide

Six major drivers will have a decisive impact on the 
mid-term and long-term prospects of wind power: 

The ongoing debate on climate change and how to find 
emission free energy solutions. 

The depletion of fossil as well as nuclear resources, 
especially reflected in the increasing oil prices which 
represent a huge burden for the developing countries.

An increasing number of local communities, regions 

and countries are proving practically that 100 % renewable 
energy is possible. 

The increasing awareness regarding the hazardous 
risks related with the utilisation of nuclear energy, driven by 
reports on the nuclear disaster in Fukushima. 

The increasing awareness regarding the potentials and 
actual contributions of wind and other renewable energies 
to an energy supply which is economically, socially as well 
as ecologically sustainable. 

Further improvements in wind energy and related 
technologies, including backup and storage technologies. 

In order to make use of the full potential of wind and 
other renewable energies, it will be of crucial importance to 
strengthen the related frameworks, institutions and policies. 

The world community as well as national governments 
will have to set up additional policies in favour of wind 
energy. 

Special consideration has to be given to the deployment 
of renewable energy in the so-called developing countries. 

Incentives for decentralised and integrated 100 
% renewable energy supply need to be created, again 
especially but not exclusively for developing countries. 

Another key issue for the prospects of wind power in 
this context will be social acceptance. Recent studies from 
Scotland, Germany, the USA and Australia suggest that 
social acceptance is significantly higher in the case of wind 
farms which are owned by the local community where the 
wind farm is located. Obviously in such cases opposition 
against wind power is also significantly lower. In general, 
acceptance of wind farms is high, however, people who see 
themselves as owners of a wind farm naturally have an even 
more positive attitude. 

Policymakers have to draw the right conclusions 
from such results and introduce legislation that favours 
community based ownership models of wind farms. 

It will be of crucial importance that renewable energy 
eventually move into the center of the debate at the UN 
Climate Change conferences. Some experts have already 
proposed to create a completely new global forum for the 
worldwide expansion of renewable energies. 

In order to provide more financial resources on an 
international level, WWEA has suggested, together with our 
partners of the International Renewable Energy Alliance, the 
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creation of a Global Fund for Renewable Energy Investment. 
A core element of such a fund should be a global feed-

in tariff programme as a primary tool to kick-start markets 
for grid-connected wind power in the developing world

Forecast 2020

In spite of the need to reinforce national and 
international policies and to accelerate the deployment of 
wind power, it can be observed that appetite for investment 
in wind power is strong and many projects are in the 
pipeline. 

Further substantial growth can especially be expected 

in China, India, Europe and North America. 
High growth rates can be expected in several Latin 

American, in particular in Brazil, as well as in new Asian and 
Eastern European markets. In the mid-term, also some of 
the African countries will see major investment, after all in 
Northern Africa, but also in South Africa. 

Based on the current growth rates, WWEA revises 
its expectations for the future growth of the global wind 
capacity: 

In 2016, the global capacity is expected to reach up to 
500`000 MW. By the end of year 2020, at least 1’000’000 MW 
is expected to be installed globally.
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Position 
2012

Country/Region

Total 
capacity  
installed 
end  2012

Added 
capacity 

2012

Growth 
rate 
2012

Position 
2011

Total 
capacity  
installed 
end  2011

Total 
capacity  
installed 
end 2010

Total 
capacity  
installed 
end 2009

Total 
Capacity  
installed 
end 2008

[MW] [MW] [%] [MW] [MW] [MW] [MW]
1 China 75'324,0 12'960,0 20,8 1 62'364,0 44'733,0 25'810,0 12'210,0
2 USA 59'882,0 12'999,0 27,6 2 46'919,0 40'180,0 35'159,0 25'237,0
3 Germany 31'308,0 2'415,0 7,7 3 29'075,0 27'215,0 25'777,0 23'897,0
4 Spain 22'796,0 1'122,0 5,2 4 21'673,0 20'676,0 19'149,0 16'689,0
5 India 18'321,0 2'441,0 15,4 5 15'880,0 13'065,8 11'807,0 9'587,0
6 United Kingdom 8'445,0 1'897,0 40,3 8 6'018,0 5'203,8 4'092,0 3'195,0
7 Italy 8'144,0 1'273,0 20,9 6 6'737,0 5'797,0 4'850,0 3'736,0
8 France 7'473,4 757,0 14,1 7 6'549,4 5'569,4 4'483,4 3'313,7
9 Canada 6'201,0 936,0 17,8 9 5'265,0 4'008,0 3'319,0 2'369,0
10 Portugal 4'525,0 145,0 10,8 10 4'083,0 3'702,0 3'357,0 2'862,0
11 Denmark 4'162,0 217,0 6,0 11 3'927,0 3'734,0 3'465,0 3'163,0
12 Sweden 3'745,0 846,0 33,8 12 2'798,0 2'052,0 1'448,2 1'066,9
13 Japan 2'614,0 87,0 4,5 13 2'501,0 2'304,0 2'083,0 1'880,0
14 Australia 2'584,0 358,0 16,1 16 2'226,0 1'880,0 1'877,0 1'494,0
15 Brazil 2'507,0 1'076,5 75,4 20 1'429,0 930,0 600,0 338,5
16 Poland 2'497,0 880,0 54,5 19 1'616,4 1'179,0 725,0 472,0
17 The Netherlands 2'391,0 119,0 2,7 14 2'328,0 2'269,0 2'223,0 2'235,0
18 Turkey 2'312,0 506,0 28,5 17 1'799,0 1'274,0 796,5 333,4
19 Romania 1'905,0 923,0 130,6 24 826,0 591,0 14,0 7,0
20 Greece 1'749,0 117,0 7,5 18 1'626,5 1'208,0 1'086,0 989,7
21 Ireland 1'738,0 125,0 6,6 15 1'631,0 1'428,0 1'310,0 1'027,0
22 Austria 1'378,0 296,0 27,1 21 1'084,0 1'010,6 995,0 994,9
23 Belgium 1'375,0 297,0 27,6 22 1'078,0 886,0 548,0 383,6
24 Mexico 1'348,0 419,0 45,1 23 929,0 521,0 416,8 85,0
25 Norway 703,0 166,0 35,2 28 520,0 434,6 431,0 429,0
26 Bulgaria 684,0 168,0 36,0 29 503,0 499,0 176,5 157,5
27 New Zealand 622,8 0,0 0,0 25 622,8 506,0 497,0 325,3
28 Chinese Taipei 563,8 0,0 0,0 26 563,8 518,7 436,0 358,2
29 Egypt 550,0 0,0 0,0 27 550,0 550,0 435,0 390,0
30 Korea (South) 482,6 76,3 18,8 30 406,3 379,3 348,4 278,0
31 Hungary 329,4 0,0 0,0 31 329,4 295,0 201,0 127,0
32 Morocco 291,0 0,0 0,0 32 291,0 286,0 253,0 124,0
33 Finland 288,0 89,0 46,2 34 197,0 197,0 147,0 143,0
34 Ukraine 276,0 125,0 82,7 38 151,1 87,4 90,0 90,0
35 Estonia 269,0 86,0 46,2 36 184,0 149,0 142,3 78,3
36 Czech Republic 260,0 44,0 19,8 33 217,0 215,0 191,0 150,0
37 Argentina 233,2 104,0 80,5 42 129,2 54,0 28,7 29,8
38 Lithuania 225,0 46,0 25,7 37 179,0 163,0 91,0 54,4
39 Chile 190,0 0,0 0,0 35 190,0 170,0 167,6 20,1
40 Croatia 180,0 48,0 37,4 41 131,0 89,0 26,7 18,2
41 Costa Rica 148,2 0,0 0,0 39 148,2 123,0 123,0 74,0
42 Cyprus 147,0 13,0 9,7 40 134,0 82,0 0,0 0,0
43 Puerto Rico 125,0 125,0 ∞ New 0,0 0,0 0,0 0,0
44 Pakistan 106,0 100,0 1666,7 71 6,0 6,0 6,0 6,0
45 Tunisia 104,0 50,0 92,6 46 54,0 54,0 54,0 20,0
46 Nicaragua 102,0 40,0 61,9 45 63,0 63,0 40,0 0,0
47 Iran 100,0 0,0 0,0 43 100,0 100,0 82,0 82,0
48 Honduras 70,0 0,0 0,0 44 70,0 0,0 0,0 0,0
49 Latvia 68,0 21,0 119,4 56 31,0 30,0 28,5 26,9
50 Uruguay 52,0 23,6 28,4 50 40,5 30,5 20,5 20,5
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[MW] [MW] [%] [MW] [MW] [MW] [MW]
51 Ethiopia 51,0 21,0 70,0 58 30,0 0,0 0,0 0,0
52 Switzerland 50,0 4,0 9,9 48 45,5 42,3 17,6 13,8
53 Jamaica 47,7 0,0 0,0 47 47,7 29,7 29,7 20,7
54 Luxembourg 45,0 0,0 2,3 49 44,0 44,0 35,3 35,3
55 Cape Verde 38,3 0,0 0,0 51 38,3 2,8 2,8 2,8
56 New Caledonia 38,2 0,0 0,0 52 38,2 38,2 38,2 38,2
57 Dominican Republic 33,6 0,0 0,0 53 33,6 0,2 0,2 0,2
58 Philippines 33,0 0,0 0,0 54 33,0 33,0 33,0 25,2
59 Vietnam 31,0 0,0 0,0 55 31,0 31,0 8,8 1,3
61 Venezuela 30,0 30,0 ∞ New 0,0 0,0 0,0 0,0
60 Aruba 30,0 0,0 0,0 57 30,0 30,0 0,0 0,0
62 Guadeloupe 26,8 0,0 0,0 59 26,8 26,8 26,8 26,8
63 Reunion Island 23,4 0,0 0,0 60 23,4 23,4 23,4 23,4
64 Colombia 19,5 0,0 0,0 61 19,5 19,5 20,0 19,5
65 Ecuador 19,0 16,5 660,0 75 2,5 2,5 2,5 4,0
66 Russia 16,8 0,0 0,0 62 16,8 15,4 14,0 16,5
67 Guyana 13,5 0,0 0,0 63 13,5 13,5 13,5 13,5
68 Curacao 12,0 0,0 0,0 64 12,0 12,0 12,0 12,0
69 Cuba 11,7 0,0 0,0 65 11,7 11,7 7,2 7,2
70 Bonaire 10,8 0,0 0,0 66 10,8 10,8 0,0 0,0
71 South Africa 10,1 0,0 0,0 67 10,1 10,0 8,0 21,8
72 Fiji 10,0 0,0 0,0 68 10,0 10,0 10,0 10,0
73 Dominica 7,2 0,0 0,0 69 7,2 7,2 0,2 0,2
74 Israel 6,0 0,0 0,0 70 6,0 6,0 6,0 6,0
75 Faroe Islands 4,0 0,0 0,0 72 4,0 4,0 4,0 4,1
76 Slovakia 3,0 0,0 0,0 73 3,0 3,0 3,0 6,0
77 Vanuatu 3,0 0,0 0,0 74 3,0 3,0 3,0 3,0
78 Nigeria 2,2 0,0 0,0 76 2,2 2,2 2,2 2,2
79 St. Kitts and Nevis 2,2 0,0 0,0 77 2,2 0,0 0,0 0,0
80 Azerbaijan 2,0 0,0 0,0 80 2,0 0,0 0,0 0,0
81 Kazakhstan 2,0 0,0 0,0 78 2,0 0,5 0,5 0,5
82 Belarus 1,9 0,0 0,0 79 1,9 1,9 1,9 1,1
83 Iceland 1,8 1,8 ∞ New 0,0 0,0 0,0 0,0
84 Antarctica 1,6 0,0 0,0 80 1,6 1,6 1,6 0,6
85 Jordan 1,5 0,0 0,0 82 1,5 1,5 1,5 1,5
86 Indonesia 1,4 0,0 0,0 83 1,4 1,4 1,4 1,2
87 Mongolia 1,3 0,0 0,0 84 1,3 1,3 1,3 2,4
88 Madagascar 1,2 0,0 0,0 85 1,2 0,0 0,0 0,0
89 Martinique 1,1 0,0 0,0 86 1,1 1,1 1,1 1,1
90 Mauritus 1,1 0,0 0,0 87 1,1 0,0 0,0 0,0
91 Falkland Islands 1,0 0,0 0,0 88 1,0 1,0 1,0 1,0
92 Eritrea 0,8 0,0 0,0 89 0,8 0,8 0,8 0,8
93 Grenade 0,7 0,0 0,0 90 0,7 0,7 0,2 0,2
94 Peru 0,7 0,0 0,0 91 0,7 0,7 0,7 0,7
95 St. Pierre-et-Miquelon 0,6 0,0 0,0 92 0,6 0,6 0,6 0,6
96 Syria 0,6 0,0 0,0 93 0,6 0,6 0,6 0,4
97 Namibia 0,2 0,0 0,0 94 0,2 0,2 0,5 0,5
98 North Korea 0,2 0,0 0,0 95 0,2 0,2 0,2 0,2
99 Algeria 0,1 0,0 0,0 96 0,1 0,1 0,1 0,1

100 Bolivia 0,1 0,0 0,0 97 0,1 0,1 0,0 0,0
Total World 282'275,3 44'609,7 19,3 236'749,7 196'944,6 159'742,4 120'894,0
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Membership Application

To join simply fill in and return this form by fax
+49 228 369 4084, or sign up online at www.wwindea.org

We/I agree to the five WWEA principles* and join WWEA as
        * Available at www.wwindea.org

Ordinary member (association)

Membership fee: 1 % of the wind energy related annual budget based on the preceding year. The
minimum fee is 100 €, the maximum 15’000 €

Scientific member (scientific institutions)

Membership fee: If headquartered in a non-OECD country 100 €; in an OECD country 500 €

     Corporate member (commercial enterprise, public/governmental body)

Membership fee: Corporate members have to pay 0,1 % of their wind energy related annual turnover
based on the preceding year. The minimum fee is 100 € (if headquartered in a non-OECD country); in
an OECD country 1’000 €. The maximum fee is 15’000 €. Public bodies and similar organisations
might apply for special regulations.

Small wind companies with an annual turnover up to 100’000 € pay 150 €; up to 500’000 €: 300 €;
up to 1 Mio. €: 500 €, more than 1 Mio. €: 1’000 € respectively 0,1 % of their annual turnover.

Individual member

Membership fee: 80 € ** / 50 € for students
 ** Does not apply to individuals related to the wind energy sector.

Membership fee =  _________ €

Name/Organisation:
_________________________________________________________________________________

Website:
_________________________________________________________________________________

Address:
_________________________________________________________________________________

_________________________________________________________________________________

E-Mail:
_________________________________________________________________________________

Tel.: __________________________________ Fax: ______________________________________

Place, Date: _____________________ Signature: _________________________

Charles-de-Gaulle-Str. 5
53113 Bonn
Germany

T +49-228-369-4080
F +49-228-369-4084

secretariat@wwindea.org
www.wwindea.org

WWEA Head Office
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Wind Energy International 
2013/2014

5th edition of the international standard yearbook
Including

Country Reports with latest information on 100 countries 
providing a comprehensive overview of the status of wind 
energy all over the world

Special Reports on Policies, Industrial Trends, Financing, Grid 
Integration, Offshore, Small Scale Wind Systems, Community 
Power, Education, Trining & Capacity Biulding

I/We want to order ___ copy(ies) of the yearbook WEI 2013/2014
(non-members: 98 €, WWEA members: 68 €) * 

Wind Energy
International
2013/2014
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T
hree conditions required 
for implementation of 
100% renewable energy are 
the resource availability , 
technology and the decision 

makers who are on the solution side. 
Turkey has  solar and wind energy  

potential sufficient to supply at least 3 
times electricity and process heat required 
for Turkey's industrial, transportation and 
residential needs. Due to its location and 
as proved by  frequently faced earthquake 
disasters , Turkey - or Anatolia, as is preferred 
historically - is a country with immense 
geothermal resources, in addition to being 

rich in biomass and waterpower potential. 
Wherever there is a  settlement in Anatolia,  we 
find  rivers, agriculture and natural forests. We 
have enough resources to provide for 100 % 
renewable energy.

What else do we need? We need 
commercially available renewable energy 
technologies in the market which are 
preferably manufactured locally. We know that 
wind turbines, PV technologies are available 
in the market with moderate prices, and are 
competing with conventional technologies even 
without considering the external costs. We have 
already in Turkey certain parts of the wind 
turbines and PV cells and modules are being 

A 100 % Renewable Energy Strategy 
for Turkey
Prof. Dr. Tanay Sıdkı Uyar
Vice President, WWEA World Wind Energy Association
Head, Energy Section Marmara University
President, EUROSOLAR (European Association for Renewable Energy) Turkey 

Çanakkale wind farm in Turkey.  Photo: Stefan Gsänger
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manufactured locally. This was encouraged 
by the feed in tariff law of Turkey which gives 
additional 7 dollar cent /kWh if the technology 
is manufactured locally.

After the fossil power plants period  
(1850-1990) and nuclear waste heat power 
plants period (1973-1978) in the beginning 
1980s we see efforts for research development 
and  demonstration of renewable energy 
technologies in USA and other OECD countries. 
Today renewable energy technologies are 
available in the global market with moderate 
prices. Wherever resources are more available 
the renewable energy technologies are 
producing power cheaper per kWh.

As we know the decision making bodies 
who are conventional energy engineers and 
educated as believers of conventional energy 
are mainly conditioned to give more priority 
to fossil fuels and nuclear power. Ownership 
of conventional power resources was a sign of 
power and easy way of controlling the slaves. 
We have seen in human history many bloody 
wars for conventional energy resources.The 
external costs of conventional energy resources 
is another important issue to be considered. It 
was 1952 when 12 000 people died in London 
in 3 days because of the coal combustion in 
the city. The other typical example is the total 
amount of cancer deaths in USA reached to 5 
millon (25 000 /year) caused by coal power 
plants. I do not need to mention since you all 
know what happened in Three Mile Island in 
USA; in Chernobyl in USSR; and Fukhisima in 
Japan.

We should understand and tell every 
citizen of the world that renewable energy, 
mainly sun’s energy ( heat and light ) is 
responsible for the life on earth and available 
for  contributing  to the 100% renewable 
energy. We practice each day that the 
renewable energy means equality since every  
animal, human being and plant equaly receives 

the light and heat of the sun. Since the sun is 
not controlled by any power on earth, nobody 
can use it as a source of power to torture  
the slaves. This means renewable energy  is 
freedom. We also do not need to kill each other 
on earth to make use of renewable energy 
resources. Renewable energy means peace. The 
fourth important quality of renewable energy is 
its contribution to local employment. According 
to recent REN 21 report we know that there are 
about 5 million workers locally employed by 
renewable energy industry.

We as EUROSOLAR Turkey , a member of 
World Wind Energy Association, International 
Solar Energy Society, International Geothermal 
Association  and World Bioenergy Association 
organising IRENEC Conferences in Turkey each 
year to promote 100 % Renewable Energy 
(www.irenec2013.com).  We bring together 
the scientific workers, engineers, lectures, and 
public workers to share the global experiences 
gained so far in the direction of energy end 
use efficiency and 100% renewable energy 
implementation.

What we have learned so far from our 
guests is that the following issues are important 
and even determinant for realizing 100% 
renewable energy in a country:

The 100% Transition: Political 
Economy

The economics of renewable power and 
distributed generation.

The political economy of a 100 % transition: 
local, national, global.

Private or public? the role of the state in energy 
planning.

Energy policy: legal structures for renewable 
energy.

Energy policies: decision support models.
Internalization of external costs and harmful 

subsidies.
Renewable energy and energy security.
Carbon management and finance.
Global environmental change and ecosystems 

 Photo: Stefan Gsänger
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management.
Capacity building and training for 100% 

renewable energy.
Role of utilities in the transition.
Forces for change at the global level.
Best practices; Denmark, Germany, and 

elsewhere.

The 100% Transition to Renew-
able Energy, Energy End Use Efficiency

Efficiency in energy intensive processes.
Energy efficiency in industry.
Energy efficiency in the built environment.

The 100% Transition, Built Envi-
ronment

Zero energy and energy efficient buildings, zero 
carbon cities.

Zero waste plan.
Sustainable architecture and design.
The economics of district heating through RE.
Global best practice.

Power and Heat Generation from 
Renewables (Wind, Solar, Geothermal, 
Biomass, etc.)

Electricity and process heat production from 
renewable sources.

Distributed versus centralized generation.

The Grid
Renewable energy storage, grid connections, 

smart grids and power management.
Smart grid standardization, government policy 

and landscape.
Demand side management.
Best practice in smart grids.

Mobility
Renewable energy and energy end-use efficiency 

approaches in sustainable urban transportation 
planning.

Mobility management: intelligent 
transportation systems.

EV (electric vehicle) or NoV (no vehicle)?
Best practices.

Local Government, Community 
Power

Responsibility and delegated power of local 
authorities in protecting the environment.

Power production: rights of local authorities and 
private enterprises.

Community power; energy sector game changer?
Best practice in local ownership of renewable 

generation.

100% Transition; Education, Advo-
cacy and Finance

Educating the public and developing sufficient 
public support to make the transition.

Developing an effective media strategy
Developing an effective social media strategy
Identifying the investment moneys that are 

needed and how more support may be developed
Determining how the transition may be made 

without government action
Developing and sharing ideas on what business 

and other stakeholders can do
Developing and supporting proposals that will 

help in financing the transition such as a sustainable 
economic opportunity program; world solidarity fund; 
UNDP’s Thematic Trust Funds; Gef Funding; etc.

As we have discussed earlier , every 
country needs decision makers on the solution 
side. But everybody should be clear about what 
is the solution and what is the problem.We can 
not implement problem and solution together. 
As everybody agrees “fossil and nuclear age” is 
terminated in OECD and European countries. 
Each country for the benefit of their citizens is 
moving in the direction of solution and trying 
to realize that in a rapid transition program. 
But sometimes the problem is suggested and 
delivered as a solution to the other markets 
than OECD countries. The basic instrument 
which helps and facilitates the dislocation of 
inefficient and polluting technologies from 
one country to the other on the earth is export 
credits provided for inefficient and polluting 
technologies. This main irreversibility  needs to 
be handled for global implementation of feed 
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in tariffs and moving in the direction of energy 
end use efficiency and 100 % renewable energy 
locally, regionally and globally.

As all other countries Turkey also needs 
to take care of herself and is responsible for 
the decisions taken by her decision makers. 
Unfortunately existing structure of the related 
government offices are in favor of using 
coal and nuclear power plants to handle the 
difficulties encountered by TOP (take or pay 
agreements ) made by natural gas exporting 
countries. Turkey today is deeply dependent 
on natural gas imports. Turkish citizens money  
pays  for the natural gas which is not consumed. 

For Turkey to go 100 % renewable energy 
the following steps should be taken: 

All fossil fuel purchase agreements must 
be reconsidered and terminated as quickly 
as possible. No new fossil fuel purchase 
agreements should be signed. Best available end 
use technologies should be  used and import of 
inefficient and polluting technologies to Turkey 
must be stopped. Local manufacturers  of best 
available technologies should be supported 
and subsidized if necessary. Renewable energy 
potential of Turkey should be fully utilized. 
Any request for renewable energy investments 
should be welcomed and no artificial barriers 
should be allowed to delay renewable energy 
investments. Each MW of renewable energy 
installation  delayed means the same amount 
of problem is brought to the energy system of 
Turkey. Each MW renewable energy investment 
realized prevents the same amount of problems 
becoming a part of the Turkish Energy System.

Existing strategic plan of the Turkish 
Government includes construction of 20 000 
MW additional nuclear waste heat power  plant, 
20 000 MW additional Coal Power Plant and 
to increase the share of renewables (including 
big hydro) from 26% to 30%. When translated 
(excluding hydro) it means only 5% additional 
renewable energy by 2023.

A 100% renewable energy strategy for 
Turkey must include cancellation of all new 
intentions for building nuclear waste heat or 
fossil fuel plants. We should keep in mind that 
toxic industrial waste imported from outside 
Turkey is also used in cement factories and 
in power plants of ship yards dismantling old 
ships. These also should not be imported to 
Turkey.

The priority should be given to using 
best available end use technologies. The 
decision makers should support the solution 
by calculating the externalities of conventional 
polluting energy technologies. If Turkey moves 
in the direction of the solution targeting 100 % 
renewable energy by eliminating each problem 
faced earlier by industrialised countries, Turkey 
can go 100% renewable energy by 2020.

Çanakkale wind farm in Turkey.               Photo: Stefan Gsänger
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I
t was in 1985 when Danish 
Agency offered 55 kW 
Windmills for sample 
specimen installation in 5 
States of India namely Tamil 

Nadu, Maharashtra, Gujarat, Orissa and 
Andhra Pradesh. India’s march on the 
path of Renewable Energy had begun. 

Indian Institute of Tropical 
Metrology (IITM) was started in 1980 

India: Current Status in Wind Energy
By Prof. Dr. K. Kasthurirangaian

for identifying resources locations 
with a wind density of more than 
200 W per sq metre in the country 
where wind farms for generation 
of electricity could be located. IITM 
installed 127 wind monitoring stations 
in 127 locations in 10 States of India 
to collect wind data. The first volume 
“Wind Energy Resources Survey for 
India “ was published in 1990’s giving 

details of  wind energy potential in 
the country. Seven volumes of such 
data published in 1990’s identified 
200 locations in 8 States, most of them 
in western half of India. Tamil Nadu 
State had the maximum of 60 windy 
locations.

In Tamil Nadu State, for example, 
Tamil Nadu Electricity Board ( TNEB), 
the State owned utility which was 
named the single window authority to 
license, regulate and collect the power 
generated for sale or self use. TNEB 
encouraged local industries to invest 
in wind installations offering to collect 
energy from wind farms wherever they 
are located and deliver the energy at 
their industries where ever else they 
are located in the State for a wheeling 
charge of 2% of energy generated and 
bank the energy for a year again at a 
price of 2% of energy. 

Government of India for its part 
in 1992 offered to provide 100% 
Accelerated Depreciation (AD) for the 
amount invested in Windmills under  
the Income Tax Act; AD was reduced 
to 80% in 1994. Once invested in Wind 
Mill, for next 20 years, the life time 
of the Wind Mill there will not be any 
escalation in cost of energy. They found 
that Sample Wind Mills installed in 
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Kayatharu and Kethanoor by TNEB in 
Tamil Nadu did not give any problem 
to investor and were easy to maintain. 
Local Wind Turbine Manufacturing 
Companies likes Vestas, NEPC–Micon, 
TTG Husummer Came forward to 
install Wind Mills on a Turn Key basis 
like buying land, getting approvals, 
Supplying Machine, Installing and 
Commissioning Wind Mills within a 
period of 6 Months. 

Indian Renewable Energy 
Development Agency (IREDA) 
a government owned financing 
Company, came forward to lend up 
to 75% of cost of WTG at reasonable 
rate of interest. All these favorable 
factors put together induced Small and 
Medium Industries who use sizable 
quantum of power in their production 
to come forward to install Wind 
Farms. Tamil Nadu leading, States of 
Karnataka, Maharashtra, Gujarat & 
Rajasthan started adding Wind Mills 
year after year. 

Local Manufacturers like 
Enercon, Suzlon, RRB, Pioneer 
Wincon, Gamesa put up their modern 
manufacturing facilities, became 
developers themselves. Each of them 
purchased block of lands in windy 
locations planned large group of Wind 
Farms and sold installed machines to 
individual Private investors, installed 
connecting lines and Substations also 
when and where necessary to quicken 
the process. 

Electricity Regulatory 
Commissions, the quasi judicial 
bodies were established in each State 

to fix feed in tariffs, resolve disputes 
between investors, developers, utilities 
and the governments. 

Annual additions to Wind 
Energy installations in India rose 
from few hundred MW per year to 
3200 MW costing US$ 3840 Million 
in the financial year from April 2011 
to March 2012. The generation Based 
Incentive (GBI) of 50paise ( One 
U.S.Cent) incentive for every KW Hr or 
Unit of energy generated was awarded 
for Independent power producers who 
do not have any running business in 
India to avail Accelerated Depreciation. 

Ministry of New and Renewable 
Energy (MNRE) was established as a 
separate Ministry to look after growth 
of Wind and other forms Renewable 
Energy sources in the year 1992. MNRE 
established Centre for Wind Energy 
Technology (CWET) at Chennai to look 
after Research, Training, and Resource 
Mapping etc. RLMM Committee 
with chosen members from CWET, 
investing and Manufacturing Sectors, 
Power transmitting set up, IREDA etc 
regulates quality of machines to be 
installed in the Country. 

India has 19,500 MW of Wind 
Energy installations in 2013 among 
28,500 MW of Renewable energy set 
up. Wind generation in India is much 
dependent on Trade Winds, the South 

Westerly monsoon winds that 
occur between May and September of 
each year. In the State of Tamil Nadu 
which has installation of 7165 MW 
of Wind Mills daily generate Wind 
Energy to enable penetration of 78 

Million Units out of 250 Million Units 
consumed in the State, that is 31.08%. 

Withdrawal of incentives of 
Accelerated Depreciation (AD) and 
Generation Based Incentive (GBI) 
from 1.4.2012 by Indian Government 
reduced annual additions to 1700 
MW in the year 2012-13, a loss of 
investment of US $ 1800 Million. The 
Associations of Wind Power investors 
and that of Manufacturers are insisting 
on the Indian Government to reinstate 
AD & GBI. The restoration of GBI looks 
possible whereas the come back of AD 
is still debated. 

Installation of evacuation lines 
and infrastructure does not keep pace 
with additions of Wind Mills. As of now 
80% of total energy from Wind Mills 
are only evacuated and infrastructure 
for evacuating balance of energy is in 
the process of being put up. 

Even though offshore Winds 
are available, Mapping of the Wind 
resources are in the process and 
procedures for putting up are under 
formulation. 

On the whole, India has capability 
of Manufacturing, installing and 
maintaining WEG installations. Lack of 
policy support from Government, has 
taken away the vibrancy of working 
from Wind power industry in the 
Country. Present rate of additions is 
around 2000 MW per year. Country 
looks for good days ahead. 
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Wind Energy Potential of Middle Hills of 
Nepal Himalaya
Ram P. Regmi and Sangeeta Maharjan
Atmospheric Resource and Environmental Research Laboratory, Central Department of Physics, 
Tribhuvan University, Nepal

 ABSTRACT 
------------------------------------------------

Regional scale spatial and seasonal 

distribution of wind energy potential of Middle 

Hill areas of Nepal Himalaya have been 

assessed at 1km x 1km grid resolution with 

the application of Weather Research and 

Forecast Model (WRF) complemented with 

observations. Wind energy could be the most 

promising source to fulfill the clean energy 

needs of Middle Hills, particularly, during the 

long dry season (October to May). Western 

and Far-Western Regions of Nepal possess 

high potential compared to Central and 

Eastern Regions. The wind resource available 

in the Far-Western and Mid-Western Regions 

can be utilized for mega scale wind power 

generation.

1 Introduction 

Rural Nepal and local towns are in need 
of reliable and environmentally friendly 
energy sources that could break their principle 
dependency on traditional energy sources for 
the protection of their fragile ecosystem and 
help promote activities to achieve economic 
prosperities. The total energy demand of the 
country is still being fulfilled by nearly 77% 
by fuel wood, 9% by agricultural residues and 
dung and the remaining 14% is supplied by 
electricity and imported petroleum products 
and coal. Rural energy consumption makes up 
about 86% of the total national consumption 

Figure 1: Pictures of women engaged in firewood 
collection (a), firewood burning (b), wind 
monitoring initiatives (c), small-scale wind power 
development (d), and a typical rural town that can 
be wind electrified (e).
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of energy. The societal burden of ill human 
exposed to various harmful pollutants emitted 
from fuel wood and kerosene is also of serious 
concern in rural areas. 

Very recently, there has been some 
scouting like initiatives in wind monitoring 
and small-scale utilization of wind energy 
to fulfill the electricity need of rural villages. 
An accurate assessment of wind resource 
in Nepal’s complex terrain is a challenging 
task and is yet to be realized. Himalayas raise 
steeply from the plains, via a series of folds, 
up to the height of several thousand meters, 
a large number of small-scale subdivisions 
and sub-climates exist in the region. The local 
circulations associated with these complex 
topographic and climatic featuresinteract in a 
complicated manner. These interactions need 
to be sufficiently resolved for wind energy 
development. Thus, the prevailing wind 
power density over the four different regions 
of Middle Hills of Nepal Himalaya has been 
numerically simulated. 

In this article we present seasonal 
variation and spatial distribution of wind 
power density over four different regions of 
Middle Hills of Nepal Himalaya as predicted 
by a yearlong simulation of wind fields with 
WRF model. The study has been initiated as a 
generous support for the Nepal Government 
plan to develop 20MW of wind power in and 
around the Kathmandu valley, the capital valley 
of Nepal, and its possible extension in other 
parts of the country. 

2 The study area 

The study has been conducted in several 
regions of Nepal in order to identify the 
promising sites for wind energy development. 
Out of several regions studied, so far, we would 
like to present the findings of four regions, 
namely, Dadeldhura, Palpa, Kathmandu, and 

Remechhap areas located in the Middle Hills 
of Nepal Himalaya of Far-Western, Western, 
Central and Eastern Development Regions. The 
study areas, respectively, capture Amargadi 
(29.31N, 80.59E), Tansen (27.7N, 85.3E), 
Kathmandu Metropolitan City (27.7N, 85.3E), 
and Manthali (27.33N, 86.08E) Municipalities 
as well as several other small towns and 
densely populated villages. Figure 2 show the 
topographical complexities and municipal 
sites. It is expected that findings of these areas 
help understand the regional distribution and 
seasonal variation of wind power density in the 
country. 

Figure 2: Bird-eye view 
of study areas located in 
the Middle Hills
of Nepal Himalaya: Far-
Western (a), Western (b), 
Central (c),
and Eastern (d) 
Development Regions, 
respectively. Wind
power density has been 
calculated over the areas 
shown above.
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3 Method of study 

The prevailing wind resource over the 
four different areas in the Middle Hills of Nepal 
Himalaya has been numerically simulated and 
mapped with the application of mesoscale 
meteorological model Weather Research 
and Forecast (WRF) model (Skamarock et 
al, 2008) using default physics options. The 
model was initialized with 1°×1° NCEP/
FNL meteorological and 25 categories land 
use and 30 second terrain elevation data by 
United States Geological Survey (USGS). The 
domain system consists of a triply nested two-
way interacting mesh. Each domain includes 
51km×51km×34 grid points, and horizontal 

grid sizes are9.3 , and 1km for the coarse, fine, 
and the finest domains, respectively. A yearlong 
simulation for the year of 2012 was carried 
out for all the four areas with the same domain 
system and model configurations. Seasonal 
mean wind power density maps for dry 
(October to May) and wet (Jun to September) 
have been developed at the resolution of 
1km×1km over 51km×51km areas of all the 
four regions without appreciating the land use 
restrictions. The wind power distribution has 
been calculated using the formulation

where Ρ is the power density in watt per 

square meter, and  and  are the air density 
and the wind speed, respectively, as calculated 

Figure 3: Wind power 
distribution over 
the Far-Western 

Development Region 
during Dry Season (a) 

and Wet Season (b); and 
(c) and (d) show the 

same for Dry and Wet 
Seasons, respectively, 

over the Western 
Development Region at 

30 m AGL.



Regional Focus

47  

ISSUE 1  March 2013

from the model for each and every 51×51 grid 
points of the finest domain.

4 Results 

Simulations for dry and wet seasons 
were carried out to understand the seasonal 
change in the prevailing wind power density 
distribution over the different regions of Nepal. 
The simulation results show that the regional 
scale mountain-plain wind system over the 
region develops in combination of several 
types of local flows such as valley, upslope, and 
plain-to-plateau winds as discussed elsewhere 
(Regmi et al., (2003). Model predicts very little 
day-to-day variation in the wind pattern over 

the study areas within a season except for days 
of abnormal weather. However, significant shift 
can be seen in both the wind direction and 
speed of wind as the season switches from dry 
to wet season.

a. Wind power density distribution 
Figure 3 shows the wind power density 

distribution over the Far-Western and Western 
Regions of Nepal during the dry and wet 
seasons at 30 meter above the ground (AGL). 
And, Figure 4 shows the same for the Central 
and Eastern Regions. The wind power density 
distribution shows that Far-Western Region 
of Nepal possesses an excellent potential (see 
Figure 3a) and a very good potential prevails 

Figure 4: Wind power 
distribution over the 
Central Development 
Region during Dry 
Season (a) and Wet 
Season (b); and, (c) and 
(d) show the same for 
Dry and Wet Seasons, 
respectively, over the 
Eastern Development 
Region at 30 m AGL.
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over Western Region during the long dry 
season. However, wind power potential of both 
the regions is not much encouraging during the 
wet season. In contrast, the Central and Eastern 
Regions possess very poor throughout the year 
(see Figures 4a-d). Importantly, findings of this 
study largely negates the proposed Nepal’s plan 
to develop 20 MW wind power from around the 
Kathmandu valley and opens eyes to explore 
for the same over Far-Western and Western 
Regions of Nepal.

b. Wind Class and Area Coverage 
Table 1 shows the seasonal and regional 

distribution of area over which a particular 
wind class prevails at 30 m AGL. It appears 
that 100 km-2 area in the Far-Western and 30 
km-2 area in the Western Region’s study areas 
possesses Class 6 wind power density during 
the Dry Season. Similarly, 68 and 76 km-2 
areas possess Class 5, 142 and 185 km-2 areas 
possess Class 4, and 219 and 287 km-2 areas 
posses Class 3 wind power densities in the Far-
Western and Western Region’s study areas, 
respectively. No wind power density above 
Class 3 appears over the area of study in the 
Central and Eastern Regions. This indicates that 
Nepal may concentrate its efforts to monitor 

and to develop wind power in Western and 
Far-Western Regions rather 5 than in Central 
and Eastern Regions. It is important to note 
that present study has been conducted in some 
selected areas of different regions. A truly 
regional assessment may reveal more potential 
than conceived, so far.

5 Conclusions 

Seasonal variation and spatial distribution 
of wind power density prevailing over 
the different regions of Nepal have been 
numerically simulated with the application of 
the WRF model. The study revealed that Far-
Western and Western Development Regions of 
Nepal possess an excellent potential for wind 
power development at least during long dry 
season (October-May) whereas the situation 
over Central and Eastern Development 
Regions are not encouraging. However, this 
study is a limited time one and covers some 
intuitively selected areas based on the general 
public information of windy sites. Limited 
computational resource prevented us to carry 
out long-term and countrywide assessment 
that may give better picture of wind power 
potential of Nepal. 
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Table 1: Wind classes at 30 m AGL and seasonal area coverages. 
Wind Class Wind Power Density (Wm-2) Seasonally Available Area (km2) 

Far-Western region Western Region Central Region Eastern Region 
Dry Wet Dry Wet Dry Wet Dry Wet 
1 0-160 1643 2594 1520 2572 2493 2595 2531 2593 
2 160-240 429 7 503 22 92 6 70 8 
3 240-320 219 0 287 6 16 0 0 0 
4 320-400 142 0 185 1 0 0 0 0 
5 400-480 68 0 76 0 0 0 0 0 
6 480-640 100 0 30 0 0 0 0 0 
7 640-1600 0 0 0 0 0 0 0 0 
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The World Wind Energy Association（WWEA）, Chinese Wind Energy Association（CWEA）, Chinese Wind Energy Equipment Association 
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The official conference languages will be English and Chinese. 
For more information about the conference, please visit: www.wwec2014.net (fully online from end of September on) 
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• Market planning, obstacles and countermeasures
• Wind power market trends, challenges and opportunities
• International frameworks and support schemes for wind power
• International trade and investment policy
• Distributed wind power application
• Reasonable allocation of wind power generation and demand
• System integration, optimization and grid connection
• Wind energy utilization and building / environment
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• Market potential and policy requirement of small & medium wind 
• Financing, insurance and risk control, etc.
• Wind power development in extreme climate and special conditions
• Hybrid power generation system, independent system and Micro-grid
• Design and manufacture of key components
• Wind power equipment quality and reliability
• Wind resources evaluation and prediction
• Wind farm planning, construction and maintenance & operation
• Standard, test, certification system and labeling
• Energy storage, heating
• Development and application of MW class, multi-MW wind power equipment
• International cooperation, capacity building, education and training
Abstracts format:
All abstracts should be written in English, be concise and clearly state results, objectives or key components of the paper. They should not 

exceed 500 words and should contain a list of key words. Abstracts should be submitted before 15 November 2013 to: wwec2014@wwindea.org 
When approved, an electronic copy (in doc format) of the full paper must be submitted before 31 January 2014 to: wwec2014@wwindea.org.
 Important Dates:
• Call for Papers:                  16 September 2013
• Deadline for Paper Abstract Submission:                15 November 2013
• Deadline for Paper Abstract Review Process:                     15 December 2013
• Notification of the Accepted Papers to the first Author:                       31 December 2013
• Deadline for Submission of Full Papers and Pre-registration of Authors:                 31 January 2014
• Deadline for the receipt of presentation material electronically:              1 March 2014

Organized by:
World Wind Energy Association WWEA
Chinese Wind Energy Association CWEA
Chinese Wind Energy Equipment Association CWEEA
China National Renewable Energy Center CNREC

13th World Wind Energy Conference & Renewable Energy Exhibition WWEC2014
“Distributed Wind Power – Matching Generation and Demand”
Shanghai, China, 7-9 April 2014
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WWEA Head Office
Charles-de-Gaulle-Str. 5, 53113 Bonn, Germany
Tel. +49-228-369 40-80
Fax +49-228-369 40-84
wwec2014@wwindea.org 
www.WWindEA.org
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Chinese Wind Energy Association   
Ms. Shen Dongsheng     
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Tel:+86-10-68596009
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MP Zhongmao Deray (Shanghai) International Pte Ltd.
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I
n the research project WIND-AREA at the 
University Frankfurt am Main, a method was 
developed to automatically calculate the potential 
for small wind turbines in urban and rural areas.  
The results revealed the presence of good and 

very good sites for small wind turbines in the study area. 
This is very important because the wind condition at the 
site influences the performance of a wind turbine, which 
is proportional to the third power to the wind speed. For 
example, the performance of a wind turbine installed on 
a site with average wind speed of 6 m/s is 8 times higher 
than at a site with average wind speed of 3 m/s. So it is very 
important to find sites with high wind speeds to run a small 
wind turbine economically. Therefore with WIND-AREA a 
method was developed to find the most suitable sites for 
small wind turbines. 

WIND-AREA –Automated 
calculation of potential areas for small 
wind turbines based on high-resolution 
remote sensing data
By Anne Fuchs, M. Eng.  & Prof. Dr. Martina Klärle

Initial situation 
In Germany we have a well-developed net of wind 

measurement stations from Deutscher Wetterdienst (DWD). 
But this net cannot provide wind measurements for every 
site. As a consequence additional wind measurements are 
necessary to find an economical site for wind turbines. 
These measurements are very costly. 

As orientation for site location for large wind turbines, 
the DWD and some federal states have created wind 
speed maps, which show the average annual wind speed 
of Germany for the area of the federal state. In these wind 
potential analysis, obstacles such as buildings and vegetation 
are considered by roughness values. So the varying wind 
speeds in lower air layers can’t be simulated precisely. For 
that reason these wind speed maps can’t be a good support 
for finding an economical site for small wind turbines. To 

Figure 1: method of WIND-AREA
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support planners of small wind turbines, wind speed maps 
that show wind speeds, and that reflect the influences of 
obstacles, land cover and topography, are needed. That is 
what WIND-AREA will do.    

Methodology 
To calculate the varying wind currents in the lower 

air layers exactly, high-resolution data has to be used for 
the simulation. Therefore a digital surface model to map all 
buildings, vegetation and the topography of the study area 
should be used. To consider the regional wind conditions 
additionally regional wind data is used. With a flow model 
the two data source are intersected and the wind currents in 
the study area are simulated. 

Incoming data
To determine the sufficient resolution for the digital 

surface models, two simulations with the same settings in 
the same study area were executed. The simulations were 
based on a 1 m x 1 m and a 3 m x 3 m surface model. The 
following figures show the results: 

Figure two shows that the results of these two 
simulation display different wind speeds. The third figure 
shows the difference of the two simulations with a maximum 
of 0.93 m/s. High differences are at the edges of roofs. This 
is due to the better mapping of the contours of the house by 
using a higher- resolution digital surface model. Because of 
this a very high-resolution digital surface model should be 
used to simulate wind currents in lower air layers. 

To regard the influences of land cover in the simulation, 
roughness values were used. These values are a parameter 
of the deceleration of the wind speed on the earth surface 
respective to the land use. 

To simulate the wind currents in a study area some 
regional wind data is used.  The data should include 
information about wind direction and wind speed. 
Additionally the wind data should be based on a long-term 
measurement, due to the seasonal and annual variation of 
the wind conditions.

Flow model
Based on the digital surface model the wind currents 

will usually be calculated for 12 sectors. The results are 

Figure 2: Wind stream Simulations with different resolution base data
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wind fields of the sectors 0°, 30°…300°, 330°. These wind 
fields were intersected with the regional wind data. So the 
wind speed and the wind direction of every site in the study 
area could be determined in different height layers. 

Results of WIND-AREA
The results of WIND-AREA are potential maps, which 

show the average annual wind speed of different air layers. 
Based on these maps, good and very good sites for small wind 
turbines can be displayed as shown in the resulting map. 

An additional result is a site map, which shows the very 
well, well and poorly suited sites for small wind turbines. 

The opportunity to install small wind turbines in 

rural and also urban areas provides significant potential to 
expand the scope of renewable energy technologies. The 
facilities can supplement photovoltaic systems or be an 
alternative for it.  Small wind turbines can supply single- 
and multi-family-houses as well as businesses. 

The wind potential maps and the site maps give all 
users an orientation about the wind condition in the study 
area. Planners of small wind turbines can use these maps to 
determine the best site for their facility. The maps should 
help to reduce the installation costs for small wind turbines 
and to run the facilities economically as a consequence of 
appropriate site selection.  

Figure 3: Simulated wind currents around a building Figure 4: wind potential map

Figure 5: site map for small wind turbines
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