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1 ABSTRACT

This paper deals with evolution and potention afdvenergy in Europe. Europe is today in the centre
of an energy revolution that will impact the way thenk about electricity as fundamentally as did th
emergence of coal in the past. It is driven by dbsire of European peoples to have cleaner, safer,
more secure power to supply their needs, in cantinabe constrained fossil fuels of yesterday.

2 WIND ENERGY TODAY

Wind energy has come a long way in the last twoades. At a given site, a single modern wind
turbine annually produces 180 times more elecgyriaitd at less than half the cost per kilowatthour
(kwh) than its equivalent of 20 years ago. Today,oge leads the world in terms of manufacturing
and development of wind farms. In 1994, there wie683 megawatts (MW) of wind energy installed
across the EU. By the end of 2005, installed capded increased 24 times and some 40 gigawatts
(GW) of cumulative installed capacity were provglirabout 2.8% of European electricity
consumption. Still, the potential of wind energy fex greater. European companies are world
champions in the manufacturing of wind turbines #relr components. Seven of the top ten turbine
manufacturing companies are based in Europe. 14 2@y accounted for 82% of the global market,
supplying the turbines that established growingkeisr in India and USA for example [1]. In turn,
European developers also go ahead in setting ug farms and are responsible for building 69% of
them worldwide.
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Figure 1: The size of wind turbines at market idtrction [2].
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The size of commercially available grid connectediZzontal axis wind turbines has evolved from
about 0.022 MW in the early nineteen eighties toual®6 MW today. These larger machines are being
developed principally, though not solely, throughk trive to take the technology offshore.

3  WIND ENERGY IN 2030
3.1 European eectricity consumption 2005 - 2030

A wind-powered future would mean reduced risks essed with fossil and nuclear fuels. Wind
power entails no geo-political risk, reduces exabenergy dependence, reduces the need for energy
imports, has no fuel costs, no fuel price risk, regource constraints, no CO2 and other harmful
emissions and no radioactive waste. Reliable, clgamer for European domestic consumers and
reduced power costs for increasingly high energy industries can be obtained, and more cheaply
than today. Energy is fundamental to any econoniryglw@nergy can be a driver for European growth.
With the right kind of collaboration and investmemlectricity production from wind and its
contribution to meeting European electricity conption could raise from 83 TWh in 2005 to 965
TWh by 2030, supplying 23% of European electriciihis projection takes into account that
consumption is expected to increase by half owvestime period [2].
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Figure 2: Contribution of wind energy to Europesecticity consumption 2005 -2030 [2].

3.2 Twicethe Turbinesand Twelve Timesthe Power

And yet this does not mean covering Europe in viimbines. At the end of 2005, an estimated 47,000
wind turbines were installed in Europe. The aversige of turbines delivered to the European market
in 2004 was about 1.3 MW onshore and 2.1 MW offesh&inder the assumption that by 2030 the
average size of a wind turbine will be 2 MW onsharal 10 MW offshore, only 90,000 turbines
(75,000 onshore and 15,000 offshore) would be ree¢aldulfil the 300 GW target [3]. Almost no
existing wind turbine will be operational in 203Be technical lifetime for a turbine being twenty
years onshore and twenty-five years offshore. kirtplace, integrated into the landscape, silent
sentinels will gently spin — just twice the numlaértoday, and yet generating twelve times as much
power. The industry is optimistic about the potanfior wind energy, more than it has ever beent Pas
targets set by the industry, and indeed by the fgan Commission in its 1997 White Paper on
Renewable Energy, have been successively surpassedpgraded. But this must not be taken to
mean that the “job is done”. This is not the cdises instead that even the wind industry itselthe
past has underestimated the sheer scale of poatecdhld potentially be brought online by 2030 if
sufficient resources are brought to bear.
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Europe today: Europe in 2030:
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Figure 3: More power from less turbines in Eurfifje

4 WHAT WILL THISMEAN FOR EUROPE?

41 More SecureElectricity Supply

On 8 March 2006, the European Commission releasetrieen papefA European Strategyor
Sustainable, Competitive and Secure Enerdinérgy is one of the most important raw materiéls o
any economy, and will continue to be unless itasalipled from economic growth. Its secure supply
to meet European needs is one of the greatesengal of the 21st Century. Conventional fossil and
nuclear fuels are increasingly in short or constdcsupply, sourced in just a few countries, mahy o
them subject to unstable regimes, or hindered poexerms by their geography. The oil price has
peaked above USD 70 per barrel, and will contirueige dragging gas prices with it. The IEA
predicts that by 2030 Europe will rely on foreigmpiorts for 70% of its energy needs, making reliance
on such sources even less desirable. Crystallsafioesearch efforts to maximise the use of Eusope
own, indigenous wind energy source will strengttrenfoundations of the European economy [3].

4.2 A Healthy Environment

According to the conclusions dEnergy and Environment in the European Union — dkiag
Progress Towards Integration’a new report from the European Environment Ageneyre action is
required to reduce energy consumption and to eageuthe introduction of Technologies with low
environmental impacts. In particular, it recommemgeater use of renewable energy sources and
reiterates the need for long term targets (beyd®@tDp, to provide a clear direction for EU energy
policy. The publication highlights the need for gayments around the world to encourage investment
in renewable energy technologies. The successfatingeof wind energy targets for 2020 and 2030
will be instrumental in alarge proportion of theivé to decouple economic growth from
environmental degradation. A dedicated Working @raun environment and public opinion will
assess what needs to be done to effectively addatential single and cumulative impacts on avian,
terrestrial and marine ecosystems [3]. TPWind dhjes are closely aligned with those of the
Environmental Technologies Action Plan (ETAPEBétting from Research to Markets; Improving
Market Conditions”and “Acting Globally.” The Environment and Public Support Working Group
will place emphasis on environmental impacts ofdvamergy development, maintaining close links
with environmental NGOs.
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4.3 Sowing Climate Change

Environmental pollution and the emission of CO2nfrthe use of fossil fuels constitute a threat to
health, the environment and sustainable econonuiatgr The use of fossil fuels is responsible for
70% of greenhouse gas emissions. The climate chamgkenge must include a shift in the way we
produce and consume energy. Many solutions andoappes are being developed to reduce
emissions, e.g. emissions trading and the flexiehanisms under the Kyoto Protocol. However, it
IS important to acknowledge that the cheapestisoluih the short run is not necessarily the cheapes
long term solution. In the long term, Europe mustederate its transition to non-conventional sasirce

of energy. Wind power can make a substantial doution to the EU emission reduction targets under
the Kyoto Protocol. With sufficient emphasis onhieslogical R&D and market development, wind

could meet 30% of the Union’s obligation by 201 [2

5 CONCLUSION

Wind energy has the potential to be the cheapeseipsource in Europe, but like any emerging
technology, it faces significant barriers. The gris market has developed around heavily subsidized
and monopolistically-managed energy sources witly déferent characteristics: if wind energy is to
penetrate European supply to a significant dedgteajevelopment must be viewed strategically. A
strong wind energy sector does not only mean retl@®2, cleaner air, and secure biodiversity.
Sustainable economic growth, reduced energy imgegendence, high quality jobs, technology
development, global competitiveness, and Europedustrial and research leadership — wind is in the
rare position of being able to satisfy all thesguieements. Indeed wind energy can help signifigant
across the whole range of goals in the Lisbon &gsato make Europe the world’s most dynamic and
competitive knowledge based economy.
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