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From The Editor

Dear Members and Friends of WWEA,

This double edition of the WWEA Quarterly Bulletin is mainly dedicated to the UN Climate Change 
Conference COP19 in Warsaw. Although the COPs are dealing with one of the most pressing challenges that 
mankind is facing, the 19th COP ended like most of the previous COPs: without clear decisions about how the 
international community can come to a more sustainable global economy, which doesn't have a devastating 
impact on the climate.

However, although the main negotiations are still heading towards a dead end, the message becomes 
more visible that renewables MUST be part of the solution. Thanks in part to WWEA's activities, in 
cooperation with our REN Alliance and further partners, delegates are discussing methods and strategies to 
be used to deploy more renewable energy around the globe. In addition, the discussion on how to establish 
the Green Climate Fund is increasingly addressing the question of how to fund renewable energy as well. 

In this Bulletin you will find several articles related to this debate: 

• The World Future Council has presented detailed proposals toward a Green Climate Fund to help 
finance renewable energy developments. A summary is included in this Bulletin. 

• WWEA together with its REN Alliance partners has again presented concrete proposals on which 
international decisions should be taken to support the take-off of climate friendly renewables.

• The Global 100%RE campaign, co-initiated by WWEA, is also gaining more and more importance, as 
it raises awareness at the COP and beyond that a debate about whether and how to reach 100% renewable 
energy worldwide is possible and necessary.

On addition to the COP19, I am pleased that we can also present in this Bulletin information about 
developments in the wind power market in Finland and emerging international standards of conduct from 
Sweden. Finally, a very promising approach on how to improve wind resource assessment is presented by one 
of our members from Israel. I hope you will enjoy these reflections on the continued development of wind 
power around the world.

 

With best wishes

Stefan Gsänger
Secretary General of WWEA
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REN Alliance: How to follow the IPCC mitigation
scenario – intermediate targets for 2035

On 20 November, 2013, the REN 
Alliance presented during the UN 
Climate Change Conference COP19 in 
Warsaw key points of a program which 
would need to be implemented to 
reach the targets as recommended by 
the IPCC for 2035.

Marietta Sander, Executive 
Director of the International 
Geothermal Association: "Geothermal 
energy can significantly contribute 
to the 100% RE target. Geothermal 
resources are used for heat provision 
and power generation. Depending on 
the resource set-up and characteristics 
it can be one of the cheapest energy 
options."

Oliver Griffiths, Hydropower 
Development Director at the 
International Hydropower Association: 
“Hydropower can play a unique role 
in the future of integrated renewable 
energy. Not only is hydropower a 
reliable, constant and sizeable source 
of clean energy at the moment; it also 
has the potential to be the energy 
bank of the future - storing excess 
supply from other energy sources and 
releasing it at times of undersupply. 
This will be critically important in 
reducing and ultimately eliminating 

the need for fossil fuel back up power 
generation."

Dave Renné, President of 
International Solar Energy Society:  
Significant global scale-up of installed 
renewable energy capacity is occurring 
globally, due to declining system costs, 
increasing efficiencies and reliability, 
favorable policies, and access to 
financing.  We now have substantial 
evidence that demonstrates how these 
technologies can work together to 
ultimately supply 100% of our future 
energy demands, and support the 
emissions reduction targets called for 
in the IPCC reports.

Heinz Kopetz, President of 
the World Bioenergy Association: 
"Biomass as stored solar energy is 
already an important renewable 
energy source for heating, electricity 
and transport. In order to cover more 
than 50% with Renewables by 2035 
biomass has to be deployed much 
faster in the years to come, especially 
for the heating sector.”

Stefan Gsänger, Secretary General 
of the World Wind Energy Association: 
“Based on today’s technology, the 
world can easily reach the proposed 
emission targets - and even beyond 

that, a 100% renewable energy supply. 
The economics are clearly in favor 
of such scenario, as all renewable 
technologies have achieved substantial 
cost reduction and in particular 
onshore wind is one of the cheapest 
options of new electricity generation." 

THE REN ALLIANCE Programme 
for 50% Renewable Energy by 2035:

The IPCC’s 5th Assessment 
Report, “Climate Change 2013: The 
Physical Science Basis”, released in 
September 2013 stated that “it is 
extremely likely that human influence 
has been the dominant cause of 
observed warming since the mid-20th 
century”. This largely refers to the 
combustion of fossil fuels leading to 
increased levels of greenhouse gases, 
causing climate change.

The most aggressive 
Representative Concentration 
Pathway mitigation scenario issued 
by the IPCC (RCP 2.6) involves “peak 
and decline” emissions. This would 
see atmospheric concentrations of 
greenhouse gases increase for only a 
few more years and then decline, so 
that by the year 2100 atmospheric 
radiative forcing is roughly at current 
levels. It is possible to achieve such 
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a trajectory by transitioning to 
renewable energy, coupled with 
enhanced energy efficiency and a 
halving of fossil fuel combustion. With 
increased deployment of renewable 
energy for electricity, heating, cooling 
and transport fuels, well over 50% of 
the energy supply can be provided by 
renewable energy by 2035.

In addition to mitigating climate 
change, increasingly renewables offer 
a cost-competitive option that helps 
ensure energy independence and 
security worldwide. The resulting 
transformation of the energy system 
will create millions of jobs throughout 
the world, and stimulate growth in 
developing countries.

REN Alliance members support 
authoritative studies such as REN 21’s 
Renewables Global Futures Report 
(2013), which demonstrates that 
a 50% or more renewable energy 
supply by 2035 is clearly achievable 
based on current and projected rates 
of technology deployments resulting 
from innovative policy adoption. 
Further renewable energy penetration 
is possible with innovations in 
renewable transport fuels, where the 
REN Alliance confirms that research 
and development breakthroughs are 
feasible.

What needs to happen

The REN Alliance believes that 
a 50% renewable energy supply by 
2035, (and 100% soon thereafter), 
requires progress in the following 

areas:
• A reduction of the total primary 

energy demand in industrialized 
countries from behavioral change 
and energy efficiency measures, 
particularly in the building, industry, 
transportation and agricultural 
sectors. Similarly, the international 
community should facilitate the rapid 
uptake of energy efficiency measures 
in developing countries; 

• Continued strong growth of 
solar electricity and wind energy 
supply, supported by additional 
energy from biomass, hydropower and 
geothermal;

• Growth in decentralized energy 
supplies, strengthened transmission 
networks and increased uptake of 
small scale renewables in rural areas 
disconnected from grids;

• Large-scale deployment of mass 
energy storage capacity to compensate 
for the variability of wind and solar, 
and ensure reliability of supply. 
Pumped storage hydropower will play 
a lead role in this;

• New strategies to penetrate 
the heating sector with biomass, 
geothermal resources and solar;

• Innovation in renewable 
transport fuels from biomass, 
renewable electricity and hydrogen;

• Development and deployment 
of marine energy and enhanced 
geothermal systems.

Implementing the 
Transition

These changes require strong 
support from governments, and 

national and international institutions. 

The REN Alliance supports the 
following measures to achieve this:

Reinforce competitive advantage:
1. Quickly reduce and ultimately 

eliminate subsidies to all energy 
sources to “level the playing field”;

2. Quickly reduce investment 
in fossil-fuel-based power and heat 
generation;

3. Put a realistic price on carbon.
Ensure the route to market and 

enhance reliability of supply:
4. Extend, strengthen and 

‘smarten’ power transmission and 
distribution infrastructure, equipped 
with adequate interconnections, to 
create a robust and transnational 
energy market;

5. Provide preferential grid access 
for renewable technologies;

6. Continue to invest in energy 
storage, such as pumped storage 
hydropower.

Encourage innovation and 
broaden applications:

7. Encourage innovation of 
emerging technologies through public 
incentives or market mechanisms 
where appropriate;

8. Incentivize the uptake of 
renewable heat in district heating 
and cooling systems through public 
incentives or market mechanisms 
where appropriate;

9. Continue to fund research and 
development aimed at improving the 
scope of innovative technologies, while 
improving cost competitiveness;

10. Improve and increase 
education and training in renewable 
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ABOUT THE REN ALLIANCE PARTNERS:

The International Hydropower Association (IHA) 

is a non-profit organization, working with a network of 

members and partners to advance sustainable hydropower. 

IHA’s mission is to build and share knowledge on; the role 

of hydropower in renewable energy systems; responsible 

freshwater management; and climate change solutions. 

IHA champions continuous improvement in the hydropower 

sector through dialogue with all stakeholders: http://www.

hydropower.org

The International Solar Energy Society (ISES) works to 

achieve 100% renewable energy for all, used efficiently and 

wisely, by providing the global renewable energy community 

with a collective, scientifically credible voice and up-to-

date information gathered and synthesized by its talented 

members: http://www.ises.org

The World Wind Energy Association WWEA is an 

international non-profit association embracing the wind 

sector worldwide, with members in more than 100 countries. 

WWEA works for the promotion and worldwide deployment 

of wind energy technology. WWEA provides a platform for the 

communication of all wind energy actors worldwide: http://

www.wwindea.org

The International Geothermal Association IGA is a 

non-political, non-profit, non-governmental organization. 

The objectives of the IGA are to encourage research and 

the development and utilization of geothermal resources 

worldwide, through the publication of scientific and technical 

information among the geothermal specialists, the business 

community, governmental representatives, UN organizations, 

civil society and the general public: http://www.geothermal-

energy.org

The World Bioenergy Association (WBA) is the global 

organization dedicated to supporting and representing the 

wide range of actors in the bioenergy sector. Its members 

include national and regional bioenergy organizations, 

institutions, companies and individuals. The purpose of WBA 

is to promote the increasing utilization of bioenergy globally 

in an efficient, sustainable, economic and environmentally 

friendly way: http://www.worldbioenergy.org 

energy systems;
11. Promote energy conservation 

and awareness of climate change.
Promote a global dialogue:
12. Support global guidance 

and analysis from bodies such as 
the International Renewable Energy 
Agency (IRENA) to aid national-level 
decision making;

13. Provide the appropriate 
type and level of climate finance to 
developing countries;

14. Support the UN’s Sustainable 
Energy for All initiative to ensure 
reliable energy access even to the 
poorest of populations. 

Photo: Chen Fengyang
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The Global 100% Renewable Energy Coalition 
called upon national governments to commit
to 100% renewables

On 18 November, 2013, the Global 
100% Renewable Energy Coalition 
today called at the UN climate summit 
upon national governments to 
commit to 100% renewable energy 
targets and strategies. According to 
a joint statement from the coalition, 
“communicating and proving the 
urgency and feasibility of 100% 
renewable energy is key to breaking 
the climate deadlock.” Members of 
the coalition including World Wind 
Energy Association, World Bioenergy 
Association and the Fraunhofer ISE 
Institute criticized “the ongoing 
stagnancy of the climate negotiations 
and their struggle to agree upon and 
implement measures that effectively 
combat the climate crisis.” The 
organizations applauded the fact 
that “local, regional and national 
governments across the world are 
leading way.”

According to the coalition, 
communities, regions and countries 
from the US to Europe and Australia 
are already celebrating their recent 
transition to 100% renewable energy 
(RE) in energy supply. “The growing 
global movement shows that making 
the transition to 100% RE is primarily 
a political — not technical – challenge. 
The necessary technologies and 
knowledge already exist today,” says 
Stefan Gsänger, Secretary General of 

World Wind Energy Association. In the 
Energiewende frontrunner Germany, a 
national network of 100% RE regions 
includes 74 regions and municipalities 
that have already reached 100% RE. 
Entire nations like Denmark, Iceland, 
Scotland, Costa Rica, Maldives Islands, 
Cook Islands, Tuvalu, and Tokelau have 
set and already partly achieved this 
ambitious target.

“Climate change debates have 
become all too often associated with 
failing political negotiations and 
inadequate actions. Messaging is 
criticized for being long on problems 
and short on solutions. There is an 
urgent need to change this,” says Heinz 
Kopetz, President World Bioenergy 
Association.

The global alliance of civil society 
organizations, industry and academia 
founded the first global initiative that 
advocates 100% RE in order to connect 
the fragmented dots of renewable 
energy advocates and inspire change 
by showcasing good examples.

“The more organizations and 
institutions support this initiative, the 
stronger the impact on policy makers 
to heed this global movement. In 
many countries there seems to be a 
verbal consensus on the necessity of 
ambitious climate change mitigation 
policies without a convincing 
perspective of the necessary policy 

decisions to be reached in due time. 
One answer in breaking the inertia 
is the robust, global campaign for 
100% renewable energy,” says Anna 
Leidreiter, Coordinator of the Global 
100% Renewable Energy Campaign 
and Policy Officer at the World Future 
Council.

As the recently published IPCC 
report highlights, burning of fossil 
resources is the main reason behind 
a 40% increase in CO2 concentrations 
since the industrial revolution. The 
world's leading scientists not only 
call for a cap on greenhouse gas 
emissions, but also identify sustainable 
and efficient energy systems as 
the prerequisite for achieving the 
internationally agreed upon climate 
protection target. 

About us

This campaign is the first global initiative that 
advocates 100% renewable energy. This unique campaign 
builds on projects that are already taking place on 
national, regional and local levels and steers the global 
discourse on renewable energy towards 100% RE as the 
new normal. The campaign aims to establish a global 
network of 100% RE regions.

Founding partners of the campaign are the World 
Future Council, World Wind Energy Association, World 
Bioenergy Association, International Solar Energy Society, 
International Geothermal Association, Fraunhofer ISE, 
deENet, Climate Alliance, Renewables 100 Policy Institute 
and World Council for Renewable Energy.

To learn more and to join the campaign, please visit 
www.go100re.net or get in touch via info@go100re.net. 
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D
eveloping 
countries are 
most vulnerable 
to the devastating 
impacts of 

climate change. It is therefore of 
utmost importance to empower 
these countries to cope with the loss 
and damage already happening as 
a consequence of climate change. 
However, next to these necessary 
adaptation measures it is also 
important to mention, that the global 
south can accelerate the economic 
development along a green trajectory 
while reducing poverty through the 

The Green Climate
Fund of the United Nations 
– set to accelerate
the energy transformation
in developing countries
By Stefan Schurig and Anna Leidreiter

development of renewable energies. 
This has to be taken into account 
when discussing the design of newly 
emerging international funding 
mechanisms such as the Green 
Climate Fund (GCF)of the United 
Nations Framework Convention on 
Climate Change (UNFCCC). 

Developments in both 
renewable energy and energy 
efficiency technologies have been 
very promising in the recent past. 
Over time, the costs for solar, wind 
and efficient biomass have been 
reduced significantly and in some 

?
areas have already reached the 
same price level as fossil resources. 
Sound national policies that spur 
the energy transition and the 
development of renewable energy 
are therefore absolutely key. And 
it is by no means the exclusive 
privilege of the industrialised 
countries to be using hugely 
effective policies such as renewable 
energy feed-in tariffs (REFITs). 

According to a recent 
report of the World Resources 
Institute,between now and 
2050 countries in the Global 
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South will need an estimated $531 
billion per year1 of additional 
investment into energy supply and 
demand technologies in order to 
limit global temperature rise to 2° 
C above pre-industrial levels. To 
achieve this scale of investment, 
governments and international 
public finance institutions need 
to deploy limited public finance in 
ways that leverage private sector 
investment. Comprehensive national 
policy frameworks combined 
with international climate finance 
mechanisms are crucial.

In light of the magnitude of 
this challenge, it is critical to ensure 
that investments are cost effective. 
As mentioned above, REFITs have 
proven internationally to be an 
effective means to rapidly increase 
the generation of renewable 
electricity. However, the availability 
of domestic finance is often a key 
barrier to rolling out REFITs in the 
Global South. The GCF must play 
a central role in overcoming this 
challenge. 

The GCF aims to channel new, 
additional, adequate and predictable 
international climate finance 
resources to developing countries. 
Thematically, the GCF aims to 
achieve a resource allocation balance 
between adaptation and mitigation. 

On the mitigation side, it prioritises 
“supporting the development, 
transfer and deployment at scale of 
low-carbon power generation”. In 
order to achieve this and distribute 
its resources efficiently and fairly, the 
GCF needs to build partnerships with 
a wide range of institutions. 

“It is important that the GCF 
links its distribution mechanisms 
to national policies that meet the 
principles of results-based financing, 
long-term security and socio-
economic development.” 

Results-based financing is one 
of the core features of REFIT policies. 
Payments will be made only against 
performance. Which leads us to the 
question:

How can the GCF finance 
REFITs in the Global 
South?

The World Future Council 
suggests that the GCF must be 
designed in such way that it is 
compatible with national REFIT 
schemes.This requires a REFIT facility 
within the GCF in combination with 
an international REFIT committee 
that oversees the evaluation and 
distribution of funding requests. This 
REFIT facility could be embedded 
within the GCF’s Private Sector 
Facility (PSF), which would seem to 
be the most logical home within the 

1: World Resources Institute (2013),Mobilizing Climate Investment: The Role of International Climate 
Finance in Creating Readiness for Scaled-up, Low-carbon Energy, online at http://www.wri.org/
publication/mobilizing-climate-investment.

Photo: Chen Bo
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Conclusion:

The WFC proposal shows that the Green Climate Fund 

has great potential to accelerate the uptake of renewable 

energy in developing countries on the condition that it 

is coherent with national policy frameworks.As the key 

principle of the GCF should be to provide funds only against 

performance, national feed-in tariffs are the ideal tool to 

complement the GCF. 

(This text is based on the WFC policy paper ‘FIT for 

Renewables’ written by Axel Michaelowa and Stephan Hoch, 

perspectives. It can be downloaded here:

http://www.worldfuturecouncil.org/fileadmin/user_

upload/PDF/FINAL_PolicyPaperGCF_28thOct2013.pdf

current GCF design. 

Even in a medium-sized country, a 
REFIT can trigger very large renewable 
energy investments on a gigawatt 
(GW) scale, and the cost differential to 
conventional energy could reach several 
hundred million US dollars per year. 
Therefore, it is crucial that the share of 
the cost differential to be covered by the 
GCF be differentiated according to country 
groups. For instance, Least Developed 
Countries (LDCs) could be entitled to 
coverage of the full differential, while the 
portion covered would decline for middle 
income countries and advanced developing 
countries, respectively. The institutional 
setting would have to enable a transparent, 
but rapid adjustment of the REFIT support 
payment for these different recipients.

Can we build on past 
experience?

There is already some global 
experience in implementing REFITs, using 
international climate finance to promote 
renewable electricity generation.In 2009, 
the World Future Council was among the 
first to propose a “Renewable Energy Policy 
Fund”,financed by a range of innovative 
sources including Special Drawing Rights 
of the International Monetary Fund (IMF), 
which could help to replicatein the Global 
South the positive experiences with REFITs 
elsewhere. 

Building on this proposal, Deutsche 

Bank Climate Change Advisors proposed 
the GET FiT programme where grants and 
concessional loans would be given for FITs, 
combined with risk mitigation strategies 
through international guarantees and 
insurance, as well as technical assistance to 
address non-financial barriers. 

In countries in which there are grid 
integration constraints or where technologies 
have a limited in-country track record, 
“lighthouse” power purchase agreements can 
pave the way for fully-fledged subsequent 
REFITs. Currently, GET FiT is piloting its 
concept in Uganda.
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T
he worldwide wind 
capacity reached 
296’255 MW by the 
end of June 2013, of 
which 13’980 MW 

were added in the first six months of 
2013. This increase is significantly 
less than in the first half of 2012 and 
2011, when 16,5 GW and 18,4 GW 
respectively were added. All wind 
turbines installed worldwide by mid-
2013 can generate around 3,5 % of the 
world’s electricity demand. 

The global wind capacity grew by 
5% within six months (after 7 % in the 
same period in 2012 and 9 % in 2011) 
and by 16,6 % on an annual basis 
(mid-2013 compared with mid-2012). 
In comparison, the annual growth rate 
in 2012 was significantly higher at 
19%.

Top Wind Markets 2013: 
China, Germany, India  – 
and the United Kingdom 

The five traditional major wind 
countries – China, USA, Germany, 
Spain and India – together represent 
73 % of the global wind capacity. 
However, in terms of new capacity, 

the USA and Spain hardly played a 
role, representing less than 1 % of the 
additions in 2013, so that the share of 
the Big Five in new capacity dropped 
to only 57 %. For the first time, the 
United Kingdom has entered the top 
markets by becoming the second 

largest market for new wind turbines. 
In total, four countries installed 

more than 1 GW in the first half of 
2013: China (5,5 GW of new capacity), 
the UK (1,3 GW), India (1,2 GW) and 
Germany (1,1 GW). In 2012, only three 
countries had a market volume of 
more than 1 GW. 

The top ten wind countries 
show a diverse picture in the first half 
of 2013. Five countries performed 
stronger than in 2012: China, Germany, 
the UK, Canada, Denmark. Five 
countries saw a decreasing market: 
Spain, India, Italy, France, and the USA 
(which experienced an unprecedented, 
complete stop of wind turbine sales, 
after setting a new record of 13 GW 
in 2012). The US market came to a 
virtual standstill, with only 1,6 MW of 
new capacity installed, compared with 
2’883 MW one year ago. 

Portugal dropped out of the list 
of the top 10 markets (now in 11th 
place), with Denmark moving into the 
top 10. 

Dynamic Markets to be 
found on all continents

It is important to notice that 

Worldwide Wind Capacity Nears
300 Gigawatts

- 14 GW of new 
installations in the first 
half of 2013, after 16,5 
GW in 2012

- Worldwide wind 
capacity has reached 
296 GW, 318 GW 
expected by year-end

- Dramatic slump in US 
leads to global decrease, 
partly compensated by 
new markets

- China has reached total 
capacity of 80 GW
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for the first time, the most dynamic 
markets can be found on all continents. 
The ten largest markets for new wind 
turbines, after China, UK, India, and 
Germany, included Sweden (526 MW), 
Australia (475 MW), Denmark (416 
MW), Romania (384 MW), and Canada 
(377 MW). Brazil, the 10th largest 
market, added 281 MW, being the 
biggest Latin American wind country. 

One African country made 
an important showing as the most 
dynamic wind market: Morocco had 
the highest growth rate globally, with a 
34,4 % market increase within only six 
months. It was followed by Romania 
(21,6 %), Australia (18,4 %) and the 
UK (16,2 %). 

Europe

Europe is still the continent with 
the largest installed capacity, but the 
European markets showed a rather 
diverse picture in the first half of 2013. 
For the first time, the United Kingdom, 
with 1,3 GW of new capacity, was 
the biggest market, mainly thanks to 
major offshore wind farms which came 
online. With a total capacity of 9,6 GW, 
the UK consolidated its position as 
number three in Europe and number 
six worldwide. 

Germany is still the unchallenged 
number one wind market in Europe, 
with a new capacity of 1,1 GW and a 
total of 32,4 GW. Sweden (526 MW 
new), Denmark (416 MW new) and 
Romania (384 MW new) are among 
the five biggest European markets as 
well, while Spain, still number two in 
total capacity, has become one of the 

smaller European markets with only 
122 MW of wind turbines sold. 

Asia 

Once again in 2013, China has 
been by far the largest single wind 
market, adding 5,5 GW in six months, 
slightly more than in the previous 
year, when 5,4 GW were erected. 
China accounted for 39 % of the world 
market for new wind turbines, more 
than its 29 % in the full year 2012. 
By June 2013, China had an overall 
installed capacity of 80,8 GW. India 
added 1,2 GW, less than in the first half 
of 2012, when it installed 1,5 GW. The 
prospects of the Indian market are still 
unclear due to policy uncertainties. 

The Japanese and the Korean 
wind markets are still growing at very 
modest rates, with both countries 
showing growth rates of less than 
2 % in the first half of 2013. Due to 
this slow growth, Japan fell in the 
overall ranking from position 13 to 15. 
Mongolia added its first major wind 

farm of 50 MW. 

North America

The US market saw a dramatic 
slump in the first half of 2013, adding 
only 1,6 MW between January and 
June 2013, after 2’883 MW a year 
previous. The uncertainties from the 
unclear situation about the future 
of the Production Tax Credit have 
brought on this abnormal situation: 
in 2012, most investors tried to 
connect their wind farms to the grid 
in advance of the anticipated expiry 
of the production tax credit. Due to 
this pressure, many wind farms went 
online which otherwise would have 
been inaugurated in 2013, hence there 
are few new projects expected in 2013. 
It can be expected, however, that the 
market will again pick up in the second 
half of 2013 and in particular in the 
year 2014. 

Canada installed 377 MW during 
the first half of 2013, 50 % more than 
in the previous period of 2012, in spite 
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of major uncertainties in its largest 
market, in the Province of Ontario. 

Latin America

The biggest Latin American 

market, Brazil, has become 14th 
largest wind market worldwide, after 
installing 281 MW in the first half of 
2013 and reaching a total capacity of 
2’788 MW, with a growth rate of 11,2 
%. Brazil is expected to continue as the 

lead market in the region in the years 
to come. 

Oceania

Very encouraging developments 
came about in Australia, where an 
additional 475 MW was installed, 
equaling an 18% growth in comparison 
with the end of 2012, echoing the 
pattern set in 2012. Australia also 
took a step ahead and is now in 13th 
position internationally, from its 
previous position at number 15. No 
new turbines were erected in New 
Zealand. 

Africa

One new major wind farm of 100 
MW has been installed in Morocco, 
increasing the country’s wind capacity 
to 391 MW. Thanks to Morocco, Africa’s 
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overall wind capacity grew by almost 
10 %, well above the global average for 
the first time. 

Worldwide prospects for the 
remainder of the year 2013:

In the second half of 2013, 
an additional capacity of 22 GW is 
expected to be erected worldwide, 
which would bring new annual 
installations to 35,7 GW, significantly 
less than the 44,6 GW added in 2012. 
The total installed wind capacity is 

expected to reach 318 GW by the end 
of 2013, enough to provide almost 4 % 
of the global electricity demand. 

This expected decrease in new 
installations is mainly due to the 
abnormal US situation. Hence, it can 
be expected that the wind markets 
worldwide will be able to recover 
from the 2013 decrease and set a new 
record in the year 2014. 

Prof. He Dexin, WWEA President: 
“The year 2013 is proving a difficult 

year for the wind industry worldwide, 
as companies have to struggle with a 
decreasing market size. This situation 
has already led to a decrease in wind 
turbine prices, which will make wind 
power even more cost competitive. 
Though we face some challenges 
currently, we are still confident 
looking to the future of wind power 
development. As a result, we see bright 
prospects for this technology as it 
becomes even more cost-competitive.” 

Stefan Gsänger, WWEA Secretary 
General: “Wind power has already 
taken substantial market share from 
the fossil and nuclear energy sector in 
several countries around the world. 
What we can observe now is a growing 
resistance from the fossil and nuclear 
power sector, which are more and more 
afraid of losing market share. However, 
we are very confident that the benefits 
of wind power – practically zero 
emissions, decentralized economic 
and social benefits, security of supply 
and more - will make it very difficult to 
beat this technology.” 

Photo: Lv Guanghua
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The status of wind power in 
Finland – fast growth

Until March 2011, Finland was one of only three 
countries within EU not having a feed-in tariff or other 
supportive mechanism for wind power. Since the feed-
in tariff was put in place in March 2011, there has 
been an increasing interest in Finnish wind power 
investments. Then, the installed capacity was only 
199 MW, but by August 2013 the installed capacity 
was 325 MW. The capacity is expected to increase 
by another 240 MW by the end of 2014. The project 
pipeline in Finland in August 2013 was 11 000 MW, of 
which 8 000 MW was onshore. The main part of the 
planned capacity, approximately 4 600 MW, is in the 
Environmental Impact Assessment (EIA) and spatial 
planning phases. This indicates that the increase in 
wind power capacity will accelerate substantially in 
Finland during the coming years.

The Feed-in tariff system 
provides attractive ROI

The Finnish climate and the industrial base 
require large amounts of energy. Finland is one of the 
top countries in the world for renewable energy, with 

By Raine Vasanoja, Invest in Finland & AnniMikkonen, The Finnish Wind Power Association

Finland: 
Growing Wind Power Market

With a feed-in tariff for wind 
power, political commitment and 
improved legislation, Finland has 
become one of the fastest growing 
wind power markets. Today Finland’s 
share of the installed wind power 
capacity globally is about 0.1%. The 
wind power industry in Finland also 
holds 3 % of the global wind power 
technology output. This includes 
power generation, transmission and 
distribution technology and technology 
used for balancing power production, 
such as multi-fuel power plants. 
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33 % of its power coming from renewable 
energy sources, with a political commitment to 
increase this to 38 % by 2020. For wind power, 
the production target is set to 6 TWh by 2020, 
and 9 TWh by 2025. The Finnish feed-in tariff 
is a market based guaranteed price, which gives 
wind power producers a steady income. The 
producer is paid a tariff, which is the difference 
between the target price and the spot market 
price (3 months average), which gives an 
incentive to produce power during hours when 
power is more expensive than the average.

 
The target price is 83.50€/ MWh and it 

is paid for 12 years from the start of approved 
production. Until the end of year 2015, the 
feed-in tariff target price is higher, 105.30 
€/ MWhfor a maximum of three years.New 
turbines with over 500 kVA capacity are 
accepted to the tariff system. The quota is set 
at 2500 MW of installed capacity, equivalent to 
the production target of 6 TWh. According to 
the Finnish Energy Market Authority, 305 MW 
of wind power quota was approved in October 
2013. A political discussion to enable decisions 
regarding a supporting mechanism for the 
increased production target of 9 TWh might be 
the next step.

Wind conditions& other prerequisites
Finland is a country with flat topography, 

where the best locations – due to southwest 
winds – are on the 1250 km-long south and 
west coast. The Finnish wind atlas gives 
information on average monthly and annual 
wind speeds, along with potential power 
production for different wind turbines of 1, 3, 
and 5 MW at heights from 50 to 400 meters. 
The atlas is based upon wind measurements, 
and the AROME and WAsP-models. It shows 

wind speeds at an average of 7.5 m/s at 100 
meters at locations along the coast, and 6.5 
m/s on inland sites. Actual Sodar and Lidar 
measurements indicate that wind conditions 
are sometimes more moderate along the 
shore, and better inland, than what the Wind 
Atlas suggests. The Finnish Wind Atlas gives a 
predictive indication on the wind conditions at 
different locations and altitudes.Today’s wind 
power technology, especially direct driven 
permanent magnet technology, is adapted to 
more moderate wind conditions. This makes 

Source: Invest in Finland and the Finnish Wind Power Association



Regional Focus

18

ISSUE 3/4  December 2013 

Finnish inland sites interesting for investors in 
renewable energy.

 

Business opportunities
As in any new wind power market, there 

is a large need of specific competence and 
capital in the specific phases of the market 
development. Organizations like the Finnish 
Wind Power Association and Invest in Finland 
are actively scanning the Finnish market and 
communicating specific needs internationally. 
When the feed-in tariff came into place, 
there wasn’t a lot of capacity in the pipeline, 
and there was a large need for wind power 
project development competence in Finland. 
This opportunity has attracted experienced 
international developers from Swedenand 
Germany, for instance.These parties are adding 
value through their knowledge about financial 
markets, selecting appropriate technology, 
permitting processes, and how to address land-
owners. Finland is also an attractive market for 
consultants, due to the large volumeof projects 

in the EIA and permitting phases. 
With the maturing pipeline and increasing 

capacity, there are immediate opportunities 
for investors and construction companies with 
turn-key solutions. The immediate national 
target of 2500 MW of capacity will require 
approximately 4000MEUR in investments 
by investors who can create quality and 
value in the process. The construction part is 
estimated at 800 MEUR, giving opportunities 
for construction companies providing turnkey 
solutions. The demand for O&M services will 
be increasing exponentially during the years to 
come, opening the market for ISP’s and other 
players providing operational services. Entries 
might be expected from nearby markets, 
particularly Denmark and Germany. The O&M 
market size alone, in Finland,can be estimated 
at 500MEUR over the next ten years.

Attitudes and permitting
The general opinion among Finns about 

wind power is positive, though there are 
individual voices opposed to wind power and 
related NIMBY effects. According to a recent 
poll by the Finnish Wind Power Association, 
Motiva, and the Finnish Energy Industry, 83 
% of the Finnish population supports wind 
power, and 12 % has a neutral standpoint.The 
tendency toward transparency in economic 
activity in Finland means, in the case of wind 
power projects, that environmental and other 
impacts are investigated thoroughly and in 
detail. Permitting challenges are related to EIA 
and wildlife, radar impact, proximityto the grid, 
noise impact regulations,and how wind power 
is considered in the regional plan.

EIA is always required when the capacity 
on a site is over 10 turbines or 30 MW. The 
impact on wildlife, especially birdlife, is 

Source: Wind Atlas-free access at www.windatlas.fi
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investigated in detail, as the best wind sites 
on the west coast might be populated by 
sea eagles, for instance. The need to analyze 
impacts onradar is determined by the Finnish 
military for every project. If the military 
determines a need for it, the developer will 
buy a radar impact simulation license from 
VTT Technical Research Center of Finland, 
who will perform a simulation to assess the 
radar impact. This process takes 6-18 months. 
Finland has a strong and stable grid, adapted 
for the 6 TWh production target, and according 
to FINGRID officials it will during the next 10 
years be strengthened to 400 kV along the 
entire west coast. Regarding noise impact the 
Finnish Ministry of Environment has set limits 
of 45 dB in the daytime and 40 dB during 
the night. The Ministry intends to present an 
update to the regulation based upon a noise 
impact model during the autumn of 2013, in 
order to make it easier to assess noise impact 
early in the development process and to speed 
up permitting processes. A building permit can 
be applied for based upon the municipal land 
use plan, which is based on an overall regional 
plan. The regional plan indicates areas suitable 
for wind power development, and if there are 
immediate obstacles for such development. 

The Future: What about 
offshore wind power?

Along with legislative improvements to 
speed up especially the permitting of wind 
power projects, there is political commitment 
to reach the targets set at 6 TWh by 2020 and 9 
TWh by 2025. According to a report from The 
Baltic Sea Region Energy Cooperation, BASREC, 
on Baltic offshore wind power, Finland has 
the largest potential in terms of offshore wind 
capacity in the Baltic region. In August 2013 
there were2974 MW planned across 17 sites; 
70 % of this planned capacity is post-EIA.The 
Finnish Ministry of Employment and Economy 
has launched an offshore wind power program in 
order to gather input on how Finland can reach 
the increased wind power production target 
of 9 TWh by 2025. A 20 MEUR demonstration 
subsidy for off-shore wind power is expected 
to be granted in 2014 under this program, in 
addition to the existing feed-in tariff. Investments 
in the Finnish main grid support the notion that 
Finland is getting ready for the deployment of 
offshore wind in the northern Baltic region. One 
important next step might be a mutual Baltic 
offshore wind power strategy, to which the Baltic 
countries commit politically. 

Photo: Ren Yonghong
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Code of Conduct as a practice is spreading across 
international sectors in the context of corporate responsibility 
as one of the proof points of how responsible business 
behaviour practically can be implemented. Yet many 
organisations, practices and industries are designing templates 
for how to take responsibility that goes “beyond the law” 
and covers strategic but foremost everyday work. For the 
renewable sector in specific, sustainability might be assumed 
to come “naturally” as consequence of being in the “green” 
and clean tech oriented business. However even if this should 
hold true there are also economic and social aspects, besides 
the environmental, to be looked after as a sustainable actor.  
A code of conduct can contribute in balancing the view of the 
three - social, environmental and economic. 

In order to ensure a truly sustainable business the three 
should all be in good balance. But also we need to keep a 
constant and self-evaluating view on how we handle green 
aspects as, although some in this business might think it is in 
the “DNA” of wind power to be part of a sustainable movement, 
one can become blind to flaws, says Johanna Olesen, Chairman 
of the Swedish Wind Power Association. 

In the light of communications and 
acceptance

In order to take responsibility, keep up with the emerging 

Code of Conduct for the
Renewable Sector – Sweden is 
reaching out for a dialoque across
international borders 

The Swedish Wind Power 
Association together with Swedish 
Wind Energy has with support from the 
national Energy Agency developed a Code 
of Conduct for the Swedish Wind Power 
Industry.  Through development and 
implementation during the past years, 
the Swedish indus-try organisations have 
been eager to share and seek feedback 
internationally – especially Northern 
Europe and Nordic countries are 
important when an increasing number 
of members act across borders.
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standards and ensure a good reputation – the 
Swedish Wind Power Association together with 
Swedish Wind Energy, engaged in a common national 
strategy of implementing a sector specific Code of 
Conduct.  The work was initiated in 2010 where 
the members of the associations also actively could 
participate in the development of the actual code. In 
brief the idea is for the code to “serve as a guarantee 
of quality” and to be an opportunity for the actors in 
the industry to take responsibility beyond what the 
law requires by showing good business practice and 
respond to stakeholders in a respectful way. One of 
the original reasons for the creation of the code was 
the indication about companies and actors in the 
market not communicating enough in wind power 
projecting. Communications is in turn closely related 
to the potential of societal and local acceptance. 

The purpose of the Code of Conduct for the 
wind power industry is to get a continually im-
proved awareness and confidence when it comes to 
their responsibilities. It is not about being perfect 
tomorrow it is about “starting the journey” for the 
actors that sign up for the code, says Lotta Bångens 
who is responsible from the Swedish Wind Power 
Association. 

Additional to the economic, social and 
environmental aspects the code focuses on 
communication. When new sights are developed 
it is essential to listen to landowners, neighbours, 
NGOs and others in the community. In Sweden the 
experience is that this is the only way to make wind 
power sustainable in the long run. 

Learning points
The implementation has been planned in 

different phases with focus on evaluation between 
the steps. In the first evaluation after implementation 
the learning points where clear: it is important to 
work with broad and overarching alliances to create 
synergies within the industry and buy-in amongst 
target groups (actors, influencers, etc.). Also from a 

practical point of view it is pragmatic with a stepwise 
approach – the actors (read users of the code) need 
support and to be able to incrementally improve. 
The latter is also connected to the need for a support 
system including education, availability of expertise. 

Next steps for local implementation are to 
increase the number of enterprises applying, further 
communicate and educate, and not the least to follow-
up and support the ones who have signed-up along 
their journeys, says Lotta Bångens. At the same 
time we have understood the need for marketing of 
the code to stakeholders of the actors, in order to 
show there is a demand, is utterly important, Lotta 
continues. 

Implementation in daily work is not always easy. 
In Sweden a “guide for implementation” now is devel-
oped to help the companies. The Swedish Wind Power 
Association together with Swedish Wind Energy are 
have also engaged a CSR expert to assist in how to 
follow up the code. 

The associations and project organisations has 
also been eager to reach out internationally, in order 
to inspire and seek feedback. Many of the members of 
the organisation work internationally why a national 
code without international credibility can become 
a constraint. This goes both for smaller and larger 
actors/members. It also about avoiding “double work” 
and find good ideas and solutions across borders. The 
world keeps changing and at the code should follow 
developments. The code has been presented to other 
countries through forums like EWEA, WWEA (World 
Wind Energy Conference in Cuba 2013) and lately at 
the Baltic Wind Power conference in Stockholm in 
September this year. Johanna Olesen who presented in 
Stockholm rounds up:

This practice and knowledge sharing is aiming at 
inspiring other nations, and related sectors, to pursue 
this route and avoid potential pitfalls. But it is also 
to encourage other nations to stay in touch with us, 
and each other, for international reach and impact. 
The World Wind Energy Association is an excellent 
community for this. 

For more 

information about 

the code visit: www.

svensk-vindkraft.org  

or contact johanna@

svensk-vindkraft.org 

or lotta.banges@

aton.se
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Wind-Wells 
Wind Concentrations for Profitable Wind Power

Wind power can become economical only if turbines 
are put where wind energy is. 

Wind Wells Ltd. (WWL) presents a way to get 
substantial increase in wind power production and 
improved economics: Wind-Wells.WWL optimizes 
windfarms’ performance, and finds Wind-Wells globally.

Wind Energy Situation

Wind is the cleanest and most readily available among 
the sources of renewable energy. A recent study estimates 
the potential of wind power on land and nearshore to be 
72TW, over five times the world’s current energy use in all 
forms1.

Although the global wind industry has made 
impressive technological advances, the industry is in 
precarious position: it cannot offer true economical 
competition to nonrenewable, polluting sources (especially 

NG), due to its poor investment/output ratio2. The reason 
for this is that most wind farms are located and configured 
in a less than optimal way to draw energy from the local 
stream.

The main reason for this is deficiencies in the 
conventional method of windevaluation. 

Difficulties in Wind Evaluation

Wind is the movement of air over the Earth’s surface. 
Friction causes turbulence, thus giving wind a semichaotic 
nature at the lower heights – where we install turbines. 
One outcome is that small samples do not represent 
longtime average values. 

 
The graph above shows a history of measurements, 

averaged annually. It shows that:
1. Wind power has a semi-chaotic nature, which is to 

1: Archer & Jacobson Evaluation of global wind power, (2005). Considering only locations with mean annual wind speeds ≥6.9m./sec at 80m. http://www.
stanford/edu/group/efmh/winds/global winds.html 
2: At the now popular offshore wind farms, this ratio is even poorer.
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say it does not follow a regular pattern. This phenomenon 
is also observed in shorter time periods (monthly, day/
night etc.).

2. Random 3-year samples (the short horizontal 
dotted lines) cannot reliably represent the multi-year 
average (an essential value for technical and business 
planning).

3. Few-year samples do not yield a formula that 
enables calculating wind power at 150 meters from 
measurements at 75 meters (the vertical arrows).

Weaknesses in the Current Method

Useful wind evaluation must give four-dimensional 
(4D) description of the wind regime over a location, 
at all heights (for turbine positioning), and for various 
time periods. The current method, widely accepted and 
bankable, does just a partial job. 

The method is based upon 2-3 years of wind 
measuring (which is a narrow sample) at locations and 
heights selected almost arbitrarily from wind power’s 
point of view5. In many cases those measurements are 
collected by meteorological masts lower than the planned 

hub-height6. Thus the wind at hub-height is not directly 
measured, but deduced through extrapolations using 
theoretical assumptions. 

The result is a partial wind description (of few points, 
rather than a space-time, 4D picture), and the extrapolated 
figures questionable. 

As result, in too many cases huge investments are put 
into sub-optimal mast-turbine configurations, which do not 
fit the local wind; gross mistakes in business plans cause 
losses, which lead to general dependence on subsidies.

Example: Mistaken Evaluation, Sub-Optimal 
Configuration

In 2006, Fuhrländer GMBH installed for a client 
a mast-turbine configuration that at that time was the 
highest in the world. The unit is positioned near Laasow at 
Brandenburg, Germany, and consists of a 2.5MW turbine on 
a 160-meter tower. 

WWL decided to analyze the turbine’s output there 
at 150 meters, and compare it with the then conventional 
height of 75 meters. 

Our long term analysis showed that the advantage at 
150 meters is negligible. 

 
In the light of our analysis, the decision to take 

high technical and financial risks for 160 meters seems 
questionable. Why did they do it?

A possible explanation might be narrow sampling: 
along the decade 1993-2005, in which the decision was 
taken, there was temporary improvement in the power 
output ratio at 150/75 meters (see the blue window in the 
graph). 

Actually, WWL’s analyses show that the optimal height 
for Fuhrländer’s 2.5MW turbine at Laasow is neither 75 
nor 160 meters but rather at about 100 meters. Better 
performance, then, could have been attained with much 

3: This and other designations are WWL’s code names for actual, well measured locations. 
4: All calculations and graphs below are processed by WIndWells’ proprietary wind analysis software tool Shachar. The data come from WWL’s wind data banks, 
consisting of actual on-site wind
5: In many instances, decision-makers are impressed by local average wind Speed (“there is 7.6m/s!”). WWL prefers to discuss wind Power and Turbine Output, 
of which wind speed is but one variable.
6: Lately, remote sensing (by laser or sound devices) is being introduced. While cheaper than met-masts, the information gathered by these instruments suffers 
from the same fundamental shortcomings.

Location Emza-23: Average Wind Power at Two 
Different Heights4
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lower risk and cost. This case shows that simply pushing up 
to higher hub-heights – common now – is not the solution 
for wind industry’s economical pains.

Super-Computer Modeling: The 
Answer?

With recent increases in computing power and 
substantial improvement in weather forecasting due to 
improved modeling techniques, one might hope that the 
evaluation of local wind would similarly improve. 

In this writer’s opinion, this hope is unrealistic. 
The major reasons for this are several: first, the needed 
resolution in space and time for location and positioning of 
turbines, which is orders of magnitude above that needed 
for climate forecast. Second, and more important, is the 
state of knowledge of the many influencing variables, which 
we cannot quantify reliably (for instance, surface cover). 
These gaps are not likely to be closed any time soon.

The limiting factor in modeling of local wind is not 
computing power. Wind farms function in earth’s boundary 
layer – a most turbulent region. And with the semi-chaotic 
nature of wind, the possibility of models producing 
misleading data is great.

WWL’s Method: KISS7

WWL’s method for local wind evaluation, rather than 
theoretical modeling, is “behaviorist” - that is, based mainly 
on field work, data gathering, statistical processing and 
some aerodynamic techniques. 

The conceptual premise is that with a large enough 
sample of high-quality meteorological and topographic 
measurements, one can produce a reliable 4D statistical 
picture of wind for a given location. 

“Shachar” - WWL’s proprietary family of wind analysis 
software tools - processes actual field measurements. The 
source is meteorological data banks, some of them public, 
some gathered for other ends. 

The system passes the data through rigorous cleaning 
and re-organizing, following our set of rules. As data 
quantities vary, statistical methods are used to balance and 
fill any gaps. 

The cleaned data is then processed and analyzed, 
considering only several chosen variables that we think of 
as “game setters”. Secondary effects are expressed through 
statistical probabilities. The product is the required space-
time (4D) statistical picture of the wind regime over that 
location. 

Into this picture we introduce various turbines (using 
manufacturers’ data), to test and assure their survival in 
that wind regime, and to calculate energy yield across the 
range of possible hub heights. 

With this information, one can survey the entire 
gallery of alternative farm setups, and get forecasted 
energy output in any configuration (turbines, heights, 
arrangements), over any desired period of time. 

This, together with well-founded cost evaluations, 
allows us to determine the localoptimal configurations for 
the planned wind farm – through its output/cost ratio. A 
4D wind picture, rather than the current method’s “frozen 
slide”, is the best possible foundation for making educated 
technical and financial decisions. 

And the beauty of WWL’s method is that all this 
is done almost instantly - without the costly and time-
consuming process of in situ measuring8. This method 
thus offers great value in the early ruling out of worthless 
locations that initially, superficially, seemed promising.

Wind-Wells, what are they? 

Wind energy is dispersed unequally on various 
locations, heights and periods of time. 

Fortunately, comparisons of wind over decades show 
marked steadiness of energy forms in space, over time. 
This means, that there are volumes in space where energy 
content is higher than the global average. 

We call such strong-energy volumes wind-wells, 

7: KISS is an acronym for "Keep It Simple, Sir" as a design principle (from Wikipedia).
8: In situ measuring can take 1-3 years and cost $250,000 per measuring unit. In case it is required mandatorily for bankability, it can also serve to sharpen our 
analysis, which was given years earlier.
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Cost/Yield Performance - Single 2.5MW Unit
(not considering US subsidies policy)

Height AGL 

[m]

Cost

M$

Annual yield 

MWh

ROI 

[years]

150 4.85 (120%) 8510 (152%) 5.9

125 4.47 (111%) 7578 (136%) 6.1

100 4.40 (109%) 7267 (130%) 6.2

75 reference 4.04 5573 7.4

Average Wind Speed
m/sec

Average Wind Power Flux
Watt/m2

provided they are approachable at justified cost.

A wind farm in a wind-well will yield outstanding 
energy output and economics, the same way excavating for 
gold in a rich vein is superior to dredging in common sand. 

WWL estimates that millions of wind-wells exist; still, 
the chances of hitting one of them randomly are small9. 
Typical wind map resolutions are much too coarse for that.

Finding of a wind-well requires a 4D picture of local 
wind energy dispersal. 

This is exactly what WWL’s method and tools were 
designed and built to do.

Example: WWL’s Farm Optimization10 

Nassi is an actually planned PPA (Power Purchase 
Agreement) wind farm in the USA. The developer made 
in situ MET-mast measurements for 3 years. During this 
period he decided to build a 85-unit farm, consisting of 
2.5MW turbines at 75-meter hub-height. WWL was invited 
to give its analysis. 

WWL’s calculations are based on actual, formal data 
collected in the vicinity over several decades (not the 
developer’s measurements). The analysis was done with 
WWL’s Shachar-9/4D wind analysis engine, considering 
air masses, wind velocities and directions over various 
time periods to compute intermittency, and wind extremes. 
The selected turbine, with its specific physicals according 
to manufacturer, was introduced into the calculated wind 
fluxes at different heights. Other turbines were tested too. 

Economical assumptions are based on experts’ calculations.
 
Some Recommendations for Nassi:
1. With the given turbine, a hub-height of 150 

meters is considerably more economically efficient than 
one of 75 meters. Note the differences in the required 
investment, time to ROI and income over the turbine’s 
lifetime of 30 years.

9: WWL’s analysis suggests the chance is probably about 20%, meaning that the lion’s share of existing wind farms are not in wind-wells.
10: Due to the farm’s owner’s propriety information, some data was changed.

Illustration: wind-wells over a landscape

The Local Wind Regime
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2. Another kind of turbine we have checked would 
give better results.

Configuration’s Economic Efficiency

Below are the output/cost ratios at three locations in 
Europe and the USA. 

The figures are abstract: annual turbine output in 
MWh / total cost of configuration in $ millions. 

The same turbine is used in each of the alternative 

scenarios. The costs of towers, foundations 
and installations are professionals’ 
estimations.

Clearly at 75 meter the efficiency at 
Grizli and Nassi is low, while Charlie’s initial 
efficiency is high (due to stronger low-level 
statistical wind there).

As hub height rises, the economic 
efficiency improves for all three 
configurations, but in different patterns: - 

• Nassi’s efficiency improves fast 
above 75 meters – every added meter pays 
– to 90 (90 meters might be the 1st optimal 
point), then crawls to its maximum at 175 

meters.
• Charlie begins to improve fast above 100 meters, 

reaching a maximum efficiency at 150 m. Clearly, it is not 
worthwhile to go higher.

• In Grizli, where the initial efficiency is low, there’s 
no reason to go up until 90 meters. From there, we would 
see rapid gains: overtaking Nassi at 135 meters and Charlie 
at 175 meters, and still gaining slowly above 175 meters.

It is interesting to note that there are existing wind 
farms in the vicinity of each of those locations. None of 
those farms’ configuration is close to the local-optimal, 
though. We calculated the configuration efficiencies for a 
few of these farms, and found they achieved on average 
about 50-75% of the local-optimal potential. 

Practical Testing of WWL’s Method 

WWL is proposing to test our method in a simple 
and easy way, by working with wind farms’ owners and 
operators who have full information of their farms’ average 
output. 

Given a wind farm with good history of 8 or more 
years,12  the test would work as follows; 

1. The owner/operator would provide WWL with 
only the geographic location of that farm, the number and 

Single-Unit Financial Comparison

Note that single-unit economic calculation (configuration efficiency) is just part of 

the picture, when there is a multiple-unit farm.

Note, that there are other prominent advantages to the 150-meter 

farm with fewer turbines. Among these are a reduced land area (more 

lots available, less public and natural nuisance, easier permissions); 

and cheaper servicing along the farm’s lifetime11.

Whole-Farm Economical Performance
Alternative farms employing the same 2.5MW turbine 

All of them answer to the given PPA

Height AGL

m.

Number of required Units

(same-yield farm)

Investment

M$

150 55 (minus 30 units) 270 (minus M$73)

125 81 364

100 85 374

75 reference 85 343

11: These advantages were not quantified in the calculations above, but they have financial meaning too.
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kind of turbines used there, and their hub-heights;
2. With this data alone, and within one month, WWL 

would calculate the average annual output of the wind 
farm13. 

3. The owner would compare WWL’s prediction 
with the actual numbers they had achieved, and would see 
if our method has given a good estimation. 

We suggest owners would also compare the farm’s 
actual output with the original projections they used when 
planning the farm – the prediction that was based upon 
local measurements and cost some years and some money 
to get. The question is, was the prediction used better than 
WWL’s?

WWL believes that after this excercise, the owner’s 
next farm and its business plan will be based upon our 
wind evaluation.

Summary

Wind Power, if it is to become an important part of 
our energy resources – and is to support a prosperous wind 
industry - must produce abundant energy at a competitive 
price.

Our researches show that this is an achievable goal, 
but at present the wind power industry produces too 
little energy at too high a price. The reason for this is sub-

optimal positioning of wind farms and the 
turbines in them due to deficient wind-
evaluation methodologies.

WWL’s method of wind-evaluation 
enables locating new farms in wind-wells. 
For already planned lots, we can give early 
4D evaluation of the wind there. And for 
existing, mature farms, we can optimize 
their next upgrading.

With the enhanced efficiency 
achieved with our method, the amount of 
energy produced from the wind and wind 
industry’s economical performance should 
improve substantially. 

WindWells Ltd. (WWL)

WWL concentrates upon novel methods to 

define local wind energy dispersal. We make wind 

competitive and profitable in two ways: 

a. Locating of wind-wells, globally: at present 

we concentrate our efforts mainly in Western Europe 

and North America. So far a few dozen wind-wells 

have been found.

b. Optimizing windfarms’ positioning and 

selection of turbines: we have already optimized the 

configuration of a planned 300MW wind farm for a 

US client. Due to the advent of cheap gas in the US, the 

decision to construct this farm is still pending.

 

WWL's Leadership

Iftach Spector, President 

Brigadier-General (ret.), former Israeli Air 

Force's Chief of Operations. Former VP, Elbit Systems, 

Israel. 

Haimi Schneider, VP Engineering and Finance

Owner of H. Schneider architects, Israel. 
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The World Wind Energy Association（WWEA）, Chinese Wind Energy Association（CWEA）, Chinese Wind Energy Equipment Association 
(CWEEA) and China National Renewable Energy Centre (CNREC) are pleased to invite papers and presentations for the 13th World Wind Energy 
Conference and Exhibition WWEC2014, taking place 7-9 April 2014 in Shanghai, China. 

The main theme of WWEC2014 is Distributed wind power – matching generation and demand. The conference is aimed at jointly exploring 
more ways of wind power application and flexible matching means to meet market demand, so that wind power can make a greater contribution to 
the wellbeing of human beings throughout the world.

In parallel with the WWEC2014, the 8th China (Shanghai) International Wind Energy Exhibition will be held there as well. Companies from all 
branches of wind industry will display their latest products and services. 

The WWEC2014 venue will be the Shanghai New International Expo Center (SNIEC). It is China’s leading expo center, boasting state-of-the-art 
facilities, situated in Shanghai’s Pudong district, the heart of Chinese business.

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) 
Abstracts are invited on the following topics:
• National / regional wind power policies and incentive measures
• 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
• Energy supply in rural areas and urban communities
• 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

Call for Papers 

General contact: 
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

Contact in China
Chinese Wind Energy Association   
Ms. Shen Dongsheng     

  shends@cwea.org.cn    
Tel:+86-10-59796665-3032 

Chinese Wind Energy Equipment Association
Mr. Xu Tao
xutao@cweea.com.cn
Tel:+86-10-68596009

Contact for exhibition: 
www.cwee.com.cn
MP Zhongmao Deray (Shanghai) International Pte Ltd.
Tel: +86-21-51978782, 51978781, 51978780
Fax: +86-21-51010898
cwee@mpzhongmao-dr.com

Contact info www.wwec2014.net (fully online from end of September on) 
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