Focus on Global Markets

In the following pages, we look at two new market surveys
from Denmark and Germany, outline the European Wind
Energy Association’s own expectations for the next decade,
and finally examine the future for wind power in the host
nation for Global Windpower.
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As Global Windpower 2004 opens in Chicago, Wind Directions
assesses the international wind energy market. Will the technology’s remarkable growth rate be sustained, where will
expansion occur over the next ten years, and what are the
prospects in the biggest market of all outside Europe, the
United States?

50 MW wind farm at Mendota Hills, Illinois.

Windy City
Welcomes Global Windpower

Famously nicknamed the “windy city”, Chicago, Illinois could hardly be a more appropriate venue for this
month’s Global Windpower 2004 Conference and Exhibition. The industry’s largest event ever in the United
States, over 3,000 wind industry professionals and visitors from all over the world are expected to attend.
nisms and the offshore potential. There will also be a forum of manufacturers’ representatives and panel discussions about, among other subjects, opportunities in developing countries, R&D, forecasting techniques and media coverage.

This is the first time that the Global
Windpower series has crossed the
Atlantic. The three day conference, running from March 29 to 31, has been
organised by the American Wind Energy
Association in conjunction with EWEA, the
Indian Wind Turbine Manufacturers
Association and the Australian Wind
Energy Association. Support has also
come from over 50 other wind power
associations throughout the world. The
US Department of Energy is a co-sponsor.

The conference schedule offers parallel
sessions on policy, technical and business issues, including finance, emerging
markets, grid access, support mecha-

On the day after the conference, Gamesa Energia will be sponsoring a tour of the 50 MW
Mendota Hills wind farm, the first utility-scale project to be constructed in the state of Illinois.
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So attractive has the exhibition proved
that nearly all the space available in the
McCormick Place Convention Center was
snapped up well in advance of the opening date. Over 200 exhibitors are participating in the exhibition, with an increase
in floor space of over 40% compared to
last year’s AWEA event.

Finance issues will feature prominently. “This is one of several key areas that we have identified as critical to the wind industry's future growth, and we will be using this conference to
begin the process of educating the financial community about the industry’s potential and the
returns it can deliver to investors,” said AWEA Executive Director Randall Swisher. The new
emphasis on finance follows a recent decision by AWEA to retain Michelle L. Vensel of
Protean Advisors, a consultant with extensive experience in corporate financing, to lead a systematic effort to educate potential investors.

Chicago skyline
Bimonthly Magazine - March/April 2004

17

Focus on
global markets

18

Focus on
global markets

Annual Survey Reports
Another Strong Year
Europe led the way to a new record total for wind capacity installed worldwide
during 2003, according to the latest annual survey from BTM Consult.

T

he international wind industry achieved
another strong year in 2003, installing
8,344 MW of new capacity and pushing the
global total through the 40,000 MW barrier.
This increase represented a growth in cumulative installed capacity over the previous year of
26%. The annual value of the global market is
now close to US$ 9 billion.

thirds of installed capacity in 2003. Apart from GE Wind, Mitsubishi and REpower also
increased their market share.
Technology trends reported by BTM Consult show that the upscaling in the capacity
of individual turbines has continued. During 2003 the average size of turbine installed
reached 1.2 MW, an increase from just over 1 MW in 2002. The highest national average, 1.9 MW in Denmark, was influenced by the predominance of larger offshore
machines. Most of the leading suppliers are now working on designs, mainly for offshore use, in the 3 to 6 MW range.

These are the headline results from the latest
World Market Update produced by Danish consultancy BTM Consult, a comprehensive assessment of the current world wind energy market,
together with forecasts looking forward over the
next five years.

Offshore doubles up
The report also notes an important step forward in offshore installations. During 2003
offshore reached 3% of the new installations market, with a doubling of total capacity to 529 MW. The largest new offshore project was the 165 MW Nysted wind farm
off Denmark.

The WMU report points out that last year’s total
was not only the highest figure ever - 1,100 MW
more than in 2002 - but pushed the year-on-year
increase in new capacity up to 15%, significantly better than the previous year’s 6% level. The
average annual growth rate in new installations
over the past five years now stands at 26.3%.

Looking forward, BTM Consult forecasts an average growth rate in new installed
capacity of 10.4% in the five years up to 2008. After a slight decline during 2004,
mainly caused by the slowdown in the US market, it expects the global market to
accelerate again, peaking during 2007 as large scale offshore development begins to
take place in Germany (see chart). By the end of 2008, the world total will have
reached 95,000 MW, of which 69,000 MW will be in Europe.

European lead

The World Market Update also covers a less certain “prediction” period for a further
five years up to 2013. This shows an average growth rate over this period of 12%,
resulting in a cumulative capacity at the end of 194,000 MW. By 2013, wind energy
would be close to a penetration of 2% in the world’s electricity demand.

Europe led the way again during 2003, contributing two thirds of the total, with Germany
alone installing 2,674 MW. The United States
was the second largest market, growing from
429 MW in 2002 to 1,687 MW last year. Spain,
in third place, installed 1,377 MW. Countries in
the industrialised world were still by far and
away the leaders in development, the report
stresses, installing 90% of the total. In the
developing world, India bolstered its position as
the leading wind nation, now with a strong homebred manufacturer and firm government support.

WIND DIRECTIONS
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On the supply side, Vestas Wind Systems maintained its position as the world’s largest turbine
manufacturer, now followed by US company GE
Wind Energy (see chart). In third position was
the German market leader Enercon, and with
Spain’s Gamesa keeping its fourth place slot.
These four leading companies accounted for two

Further information: Copies of BTM Consult’s World Market Update are obtainable through www.btm.dk.
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Top 10 Turbine Suppliers in 2003

BTM Consult 2003 World Market
Update – Key Statistics and Findings

ENERCON (GE) 14.60%
GAMESA (ES) 11.50%

■

8,344 MW of newly installed wind power worldwide.

■

GE WIND (US) 18.00%

Total capacity reached 40,301 MW by the end

NEG MICON (DK) 10.20%

of 2003, with about 68,000 turbines in more
than 40 countries.
■

Europe accounted for 66.5% of new capacity,
BONUS (DK) 6.60%

just under half of that in Germany.
■

The Americas achieved their highest figure ever

REPOWER (GE) 3.50%

VESTAS (DK) 21.70%

– 1,818 MW, mainly in the US - accounting for
21.8% of the world market.
OTHERS 5.30%
■

MADE (ES) 2.90%
NORDEX (GE) 2.90%
MITSUBISHI (JP) 2.60%

Asia saw strong growth, accounting for 10.4%
of the world market.

■

The Top 10 markets in the world were headed
by Germany, the USA and Spain. Newcomers
were the UK and Austria.

■

The average size of turbine installed increased
to 1.2 MW.

■

World wind capacity now has an annual output
of 82 TWh, representing nearly 0.5% of the
world’s electricity supply.

■

Annual value of the global market is close to
US$ 9 billion.

Offshore wind power installed in 2003

Top Wind Energy Markets in 2003
Country

Country

Installed

Accu

Germany

New Capacity in 2003 (MW)

Total capacity end 2003 (MW)

2,674

14,612

MW

MW

USA

1,687

6,361

2003

2003

Spain

1,377

6,420

165

397.9

India

423

2,125

25

25

Austria

285

415

Japan

275

761

Netherlands

0

18.8

Netherlands

233

938

Sweden

0

23,3

Denmark

218

3,076

60

64

Denmark
Ireland

UK
Total capacity - World

250

529

UK

195

759

Italy

116

922

Others

861

3,912

8,344

40,301

Total World
Source : BTM Consult ApS - March 2004

Source : BTM Consult ApS - World Market Update 2003 - March 2004
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Global Markets:
A Ten Year Perspective
Where will the global wind energy market be in 2012? Will the rest of the world catch up
with Europe and the United States? Based on a new EWEA study, Wind Directions looks at
the prospects for global expansion, including a region by region assessment.
The Conventional Scenario

The global wind energy market is a constantly evolving network of regional and country
elements in which new opportunities are steadily emerging alongside the established
players. Assessing how those opportunities could develop, especially with enhanced
political and institutional support, is a vital exercise if the industry is to plan for future
expansion and investment.

Market assessments for the short to
medium term are made by a number of
players in the wind energy sector, including manufacturers, developers, consultancies and finance companies, as well
as external institutions such as the IEA
and the EU. EWEA’s Conventional scenario uses inputs from consultants
Garrad Hassan and compares them with
other leading market opinions, such as
those from DEWI, the German Wind
Energy Institute, and Danish consultancy
BTM Consult.

EWEA has examined two market scenarios stretching forward over the next decade.
The first is described as Conventional because it is based on a favourable interpretation of a “business as usual” scenario. The second, described as Advanced, is adapted from the Wind Force 12 report, and envisages a greatly increased level of market
activity resulting from stronger political support. Both scenarios assess the potential
for global wind energy development in 2007 and 2012. Both also examine the future
shape of the international market if it is to successfully expand beyond its present concentration in a handful of strong European countries, and with the United States in
close contention.

The Conventional assessment can best
be described as a “favourable businessas-usual scenario”. EWEA assumes that
the recent strong development of the
wind power market will continue, as long
as commitment to the sector by a number of governments continues to
strengthen and that such support is converted into actual deployment. But there
is no assumption of more potent policy
intervention on the scale of that envisaged in the Advanced scenario. As a general rule, a market assessment for
around five years ahead is regarded as
likely to provide a reasonably accurate
forecast. Beyond that, the predictive ability is greatly reduced because the defining factors are less easy to foresee.

Future market assessments are essentially scenarios shaped by the assumptions and
data used, by historical developments and their extrapolation and by individual perspectives, all interacting with a wide range of external factors. Specific factors that will
define future wind market prospects include:

■
■
■
■
■
■
■

Future demand for electricity generating capacity
Future power plant decommissioning
Government political priorities and policies on energy, electricity, the environment and climate
change
The level of acknowledgement of the environmental benefits of renewable energy production, as well
as the extent to which external costs to society of conventional fuels are internalised in energy prices
Prospects for new markets beyond the big three of Germany, Denmark and Spain
The economics of wind power and its competitiveness with other generating technologies, including
future oil and gas prices
Improvements in technology
The success rate of the large amount of capacity currently awaiting construction

Palms and wind power in the United States.

Photo: Valerie Petitjean

■

What is immediately apparent is that
future wind power markets are going to
be very different from historical ones.
The annual growth rate of approximately 35% observed over the last four to
five years could only be sustained for a
limited period, essentially because of
the industry’s relatively low starting
point. As importantly, the next ten years
will see a broadening of the global market to engage a spread of new countries
Bimonthly Magazine - March/April 2004
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across continents which have so far not
made a major contribution.

Global Wind Energy Market “Conventional Scenario” by region:
Annually Installed and Cumulative Capacity (MW) 2002-12
Region
Total
New annual
Total
New annual Total
Capacity
capacity
Capacity
capacity
Capacity
2002
in 2005
2005
in 2007
2007
MW
MW/yr
MW
MW/yr
MW
Europe
23,291
6,550
42,191
7,000
55,941
(EU-15 only)
(23,056)
(6,300)
(41,356)
(6,600)
(54,406)
North America
4,923
1,500
9,223
2,000
13,223
Central & South America
144
300
744
600
1,844
Asia
2,610
800
4,710
850
6,410
Africa
148
100
323
150
623
Australia & New Zealand
225
250
875
300
1,475
Others
59
100
334
100
534
Total World
31,400
9,600
58,400
11,000
80,050

The European data used in the Conventional
scenario is based on the new target established by EWEA in 2003. This projects a total
of 75,000 MW installed by 2010. Across
Europe, the leading markets will remain
Germany and Spain, although important
expansion is expected to occur in France, the
UK, the Netherlands, Greece, Italy, Denmark
and Sweden. A gentle decline in German
onshore activity will be followed by an uptake
in the offshore sector. Spanish activity
remains dominant and more even.

Total Cumulative Capacity Installed (MW) by region, Conventional Scenario 2002-7
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Global Cumulative Capacity installed
(MW), Conventional Scenario 2008-12

Whilst the scenario indicates a slight slowing
down of the onshore European market, with a
time gap before the offshore market really
takes off, there will be an increase in activity
in other continents. Significant growth in the
United States will be accompanied by new
markets starting to develop in Australia,
Japan and South America. Other countries
considering serious investment include
Canada, Brazil, Tunisia, China, Egypt,
Morocco, the Philippines, Turkey and Vietnam.

The results of the Conventional scenario can
be seen in the table and charts, left. Both the
annually installed capacity and cumulative
2007
totals are broken down by region of the world
up to 2007, with global totals taken forward to
2012. The average annual growth rate of cumulative capacity between 2002 and 2007 is
20.6%, whilst between 2008 and 2012 it reduces to an average of 15%.

180000

The Conventional scenario shows that by 2007, the world total will have reached more than
80,000 MW, and by 2012 it will have doubled again to over 160,000 MW.

160000

140000

These figures compare favourably with projections made over the last few years by a number
of independent consultants, institutes and financial advisers (see below). Some of these even
expect the market to be larger than in EWEA’s projection towards the end of the period covered.

120000

100000

80000

Global Cumulative Capacity Installed (MW) - Ten Year Projections: Comparative Forecasts
60000

Study

2006

2007

BTM Consult

40000

20000

0
2008

2009

2010

2011

2012

2008

2010

2011

2012

95,000

2013
194,000

DrKW

67,000

Hamburgische Landesbank

80,800

DEWI

68,000

78,000

118,000

134,000

150,000

EWEA Conventional scenario 69,050

80,050

121,670

139,920

160,900

144,000

Sources: BTM Consult, 2003 World Market Update ; Dresdner Kleinwort Wasserstein, Power Generation in the 21st
Century, 2001; Hamburgische Landesbank, Wind Power: Evaluating Markets for Wind Power and
Wind Power Generator Manufacturers, 2002; DEWI, WindEnergy-Studie, 2004;
IEA forecast 2003 Renewables for Power Generation, status and prospects.
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The Advanced Scenario
EWEA has published advanced
scenarios for the wind power sector since 1999, and Wind Force
12 (May 2003) was the fourth
version. The aim of this series of
studies has been to assess the
technical, economic and resource
implications for a penetration of
wind power into the global electricity system equal to 12% of
total future demand in 2020. It is
therefore considerably more
ambitious than the Conventional
scenario, and assumes that political will has been translated into
much stronger policies and
mechanisms to ensure that the
technology is promoted across a
broader spectrum of countries.

Global Wind Energy Market “Advanced Scenario” by region:
Annually Installed and Cumulative Capacity (MW) 2002-12
Region
Total
New annual
Total
Capacity
capacity
Capacity
2002
in 2007
2007
MW
MW/yr
MW
OECD Europe
23,832
7,900
59,000
OECD North America
4,944
5,200
17,500
Latin America
143
1,420
2,300
OECD Pacific
730
1,615
4,700
East Asia
0
410
1,200
South Asia
1,714
1,470
9,000
China
473
2,270
8,000
Middle East
32
270
800
Transition Economies
222
1,185
2,500
Africa
148
305
1,000
Total World
32,038
22,000
106,000

New annual Total
capacity
Capacity
in 2012
2012
MW/yr
MW
10,750
112,000
14,090
65,000
4,560
18,000
4,630
13,500
2,225
6,000
4,560
25,000
7,600
38,000
960
3,000
6,490
25,500
1,315
5,000
57,000
311,000

Distribution of
world capacity
in 2012
%
36.0%
20.9 %
5.8 %
4.3 %
1.9 %
8.0 %
12.2 %
1.0 %
8.2 %
1.6 %
100 %

Cumulative Capacity by region, Advanced Scenario (MW) 2002-12
120000

100000

80000
The Advanced scenario (table
and chart, right) is an update
from Wind Force 12, divided into
60000
regions of the world as defined by
the International Energy Agency,
40000
with a breakdown of the global
wind capacity anticipated by
region for the years 2007 and
20000
2012. To calculate the cumulative figures for each continent, an
0
average annual growth rate of
2002
annual installation has first been
selected. Typically, this results in
a high value for new and emerging regions and a more modest value for
regions, such as Europe, already on track to reach their targets.

Although the regions used in the Advanced scenario, based on Wind Force
12, are slightly different from those employed in the Conventional projection, it is still possible to make comparisons. In the Advanced scenario, all
regions expand at a faster rate, but there are noticeably higher expectations by 2007 from Asia, China and the Pacific region, including
Australasia. These regions remain an important part of the large, unlocked
potential of the world’s wind resource and have still to take off in a way
that would successfully achieve these levels of activity.

O E C D E urope
O E C D N orth A meri ca
L ati n A meri ca
O E C D Paci fi c
E ast A si a
South A si a
C hi na
M i ddl e E ast
T ransi ti on E conomi es
A fri ca

2007

2012

Global Wind Energy Markets: Conventional and
Advanced Scenarios - Cumulative Capacity (MW)
Year

2007

2012

59,000

112,000

Average annual growth rate

20%

14%

Advanced Scenario (World)

106,000

311,000

Average annual growth rate

27%

24%

55,941

—

Advanced Scenario (OECD Europe)

Conventional Scenario (Europe)

By 2012, the Advanced scenario shows global wind capacity having grown
Conventional Scenario (World)
80,050
160,900
to a level almost twice as high as in the Conventional version. Again, the
Average annual growth rate
20.6%
15%
most noticeable feature is in the contribution from Asia and the Pacific,
representing 26% of global capacity by that point. There is also an expectation that the Transition Economies, which encompasses the countries of
the former Soviet Union and Eastern Europe, will make considerable headway compared with their present status. By 2012 these
countries are expected to be contributing 8% of the global total.
A summary comparison between the two scenarios is given above. This shows that the average annual growth rate of cumulative
capacity under the Advanced scenario starts at 27% between 2003 and 2007, and falls to 24% for the period 2008 to 2012.
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A recent development trend has been the replacement of older wind turbines with
newer, more efficient and more powerful turbines. Repowering accounted for most of
the on shore activity in Denmark during both 2002 and 2003.
Waiting in the wings are the new EU member states, all of which have been assigned
targets for increasing their proportion of renewable energy under the EU Renewables
Directive. Among the East European and Baltic states, the most promising countries
so far are Poland, the Czech Republic, Hungary, Estonia and Latvia.

Regional
Assessments

In a number of countries, including Denmark, Germany, the Netherlands and the UK,
offshore projects will make an increasing contribution as the technology improves,
experience is gained and costs fall. Four large offshore wind parks have already been
constructed in different locations and different marine environments – Middelgrunden
(40 MW), Horns Rev (160 MW) and Nysted (160 MW) off the coast of Denmark and
North Hoyle (60 MW) in the UK. These will pave the way for many tens of thousends
of megawatts of projects at various stages of planning.
EWEA’s target for the year 2010, revised upwards last year, shows total European
capacity climbing from its present level of 28 GW to 75 GW. This would include 10
GW installed offshore. The leading contributors to this new total are expected to be
Germany, Spain, France and the UK.

Europe
The European market will continue to be the
main driving force behind international wind
energy development over the coming decade.
Even under the Advanced scenario, which sees
other regions of the world enjoying substantial
expansion, Europe will still represent over a third
of global capacity in 2012. Only after that will its
share begin to decline.

Turkey has the potential to become a substantial long term market. There is a major
shortage of generating capacity in the country, plenty of space available and a very
good wind resource. Some large Turkish industrial companies have invested in
resource assessments, with up to 2,000 MW of developments in prospect, the legal
framework is currently under review, but progress has been hampered by political and
economic instability.

North America

Wind energy development in Europe has been
encouraged by a mixture of European Union and
member states’ energy and environment policies and mechanisms. The technology is now
well established across many countries in
western and southern Europe, and is beginning
to take off in the new member states of central
and eastern Europe.

In the Conventional scenario, the North American market grows again after a lull in
2004, levelling out at 2,000 MW per year in 2006/7. It is clear, however, given more
attractive market conditions, that it could well expand at the more ambitious rate
envisaged in the Advanced projection.

Denmark and Spain are the other leading wind
countries in Europe. The Danes now have
enough wind capacity to supply 20% of their electricity demand and government targets have
been met well in advance. Much of the prospects
for future growth depend on the new framework
for offshore projects, expected to be announced
shortly. In Spain, regional development policies
have helped capacity to grow from 425 MW in
1997 to more than 6,200 MW today. New
European markets are expected to emerge in the
UK, France, the Netherlands and Italy.
WIND DIRECTIONS

Photo: Nysted Havmøllepark

The leading nation in installation since the mid1990s has been Germany. After achieving a
record high of 3,248 MW installed in 2002, the
German market will show a decrease on shore
and increase again when the offshore and
repowering markets emerge.

Nysted offshore windfarm, Denmark,
completed 2003.

Global Wind Power Dev

Europe
The powerhouse of global wind power, leading
markets Germany, Spain and Denmark are now
being joined by several other countries.

■ 2002
23,291 MW

■ 2007
55,941 MW

■ 2007
59,000 MW

North America
The world’s second largest market, the United
States is poised for major expansion, with Canada
ready to follow suit.

■ 2002
4,923 MW

■ 2007
13,223 MW

■ 2007
17,500 MW

Africa
North African coastal countries, from Morocco to
Egypt, offer best potential, with South Africa also
waiting for take-off.

South America
Greatest potential in Argentina, Brazil and Mexico,
but other countries showing interest.

■ 2002
144 MW

■ 2007
1,844 MW

■ 2007
2,300 MW

■ 2002
148 MW

■ 2007
623 MW

■ 2007
1,000 MW

elopment 2002 – 2007
Rest of the World
Countries of the former Soviet Union could make
the biggest contribution.

■ 2002
59 MW

■ 2007
534 MW

■ 2007
3,300 MW

Asia
India leads the way, but China and Japan both likely
to make major contributions in medium-term

■ 2002
2,610 MW

■ 2007
6,410 MW

■ 2007
18,200 MW

Australia/Pacific
Australia, the largest market in this region, is now
taking off, followed by New Zealand.

■ 2002
225 MW

■ 2007
1,475 MW

■ 2007
1,615 MW

KEY
■ 2002 INSTALLED
■ 2007 CONVENTIONAL SCENARIO
Conventional Scenario in 2007: World Total 80,050 MW
Advanced Scenario in 2007: World Total 106,000 MW
Countries shaded on map are those with some existing wind energy capacity.

■ 2007 ADVANCED SCENARIO

The United States is the second largest market in the world, and has enormous potential to make a far greater contribution to global wind capacity. In a land mass almost
as big as China there is ample space for large wind farms, and an established distribution network.

In Canada, the government’s introduction of a tax credit similar to that already operating in the US has reawakened interest in a market in danger of stagnating. Some
individual states are also promoting renewables, with a Green Power Standard in
Ontario, for instance, which could result in 3,000 MW of new capacity, mostly wind.
At the same time, the Canadian Wind Energy Association has announced an ambitious plan to achieve 10 GW of wind by 2010.

Central and South
America
Latin America has an excellent resource
and the potential to grow at a faster rate
than the 600 MW per year envisaged by
2007 in the Conventional scenario.
Progress depends on the success of
national programmes such as Pro Eolica
in Brazil and on greater economic stability.
Argentina has long been considered a
promising market for wind energy, since it
has a prodigious resource in terms of
both wind speed and space. Particular
interest is centred on the large open
expanses of Patagonia. Several European
companies have detailed plans to exploit

Photo: GE Wind

Historically, California was the birthplace of large scale wind development in the
1980s, but other states have carried forward the wind banner in recent years, notably
Texas, Minnesota, Iowa, Wyoming, Oregon, Washington, Colorado and New Mexico.
What has hampered steady growth in the US market has been the “stop-go” nature
of the country’s main incentive, the Production Tax Credit. At the time of writing, this
was still waiting for renewal after expiring at the end of 2003 (see “United States Tax
Credit Hiatus”, Wind Directions, Jan/Feb 2004). A more detailed assessment of the
current and future US market is given in the feature article on p.xx.

this resource, and some installation has
taken place. However, recent economic difficulties in the country will have to be overcome
before substantial investment is likely to flow.
Brazil introduced its Pro Eolica law in 2002,
following severe electricity shortages resulting from lack of rainfall to supply the country’s dominant hydroelectric plants. The aim
was to encourage the immediate construction of 1,050 MW of wind capacity.
Substantial interest was shown, with some
3,000 MW proposed, but the financial
arrangements for payment under Pro Eolica
are still not clear. It is possible that some
new bidding mechanism or other form of
competition may be invoked in order to determine where the contracts will be placed.

Australia and New Zealand
With a promising wind resource, many good sites and an excellent industrial infrastructure, some market commentators believe that the Australian market is going to be substantial within the next few years. It has even been described as “the new Spain”. If this
status is confirmed, the region will expand its wind capacity at a level well above the annual 300 MW projected mid-way through the Conventional scenario.
Activity in Australia has been defined by the government’s introduction of the Mandatory
Renewable Energy Target (MRET). This places a legal obligation on wholesale purchasers
of electricity to contribute towards the generation of additional renewable electricity. The
present obligation, set at 2% of 1999’s total electricity production to come from renewables by 2010, is estimated to result in the construction of 900 MW of wind capacity.
The level of installation has so far been modest, but several thousand MW are planned.

German turbines.

Meanwhile, the Brazilian electricity industry
has recently been privatised, with many of
the ex-utilities being purchased by European
companies. As a result, it is possible that
some large private wind farm developments
will proceed even without a resolution of the
Pro Eolica issue.
Mexico also has some exceptional areas for
wind development, a large-scale resource
investigation has been conducted, and there
is an overall need for new generating capacity. Although little development has occurred in
Mexico so far, 2003 witnessed a significant
change in mood. Other countries with promising potential include Costa Rica, Panama,
Colombia, Peru, Chile and Venezuela. In
Colombia, for example, an initial 24 MW wind
farm is planned by the utility EPM.
The biggest hindrance is the lack of substantial grid connections, with no clear
mechanism for resolving the issue. Local
benefits, especially indigenous manufacturing, will be a key consideration in terms of
permitting, and one European company has
already opened up an assembly plant.
New Zealand should see a 90 MW wind farm
installed this year, but the market has been
slow since the early promise of the 40 MW
Tararua project. Development has been
hampered both by reorganisation of the
power industry and a continued fall in the
price of electricity.
Bimonthly Magazine - March/April 2004

29

Focus on
global markets

'LOBAL EXPERIENCE LOCAL EXPERTISE

:AGORZE 0OLAND

-EET 6ESTAS AT v'LOBAL 7INDPOWER v
  -ARCH IN #HICAGO AT STAND NO  AND
AT THE (ANNOVER %NERGY 4RADE &AIR
  !PRIL IN 'ERMANY AT STAND NO "

3INCE  6ESTAS HAS INSTALLED MORE THAN
  WIND TURBINES IN  DIFFERENT
COUNTRIES ALL OVER THE WORLD
6ESTAS HAS THUS BUILT UP A WEALTH OF
GLOBAL EXPERIENCE AND LOCAL EXPERTISE
ALONG WITH A WORLDWIDE SALES AND SERVICE
NETWORK
!S A RESULT WORKING RELATIONSHIPS WITH
TURBINE OWNERS DO NOT END WITH DELIVERY

/N THE CONTRARY THE FINAL DELIVERY OF A
TURBINE MARKS THE BEGINNING OF CLOSE
COLLABORATION OVER A PERIOD OF AT LEAST 
YEARS WHICH IS THE EXPECTED OPERATIONAL
LIFE OF A 6ESTAS WIND TURBINE
4HE COMBINATION OF GLOBAL EXPERIENCE
AND LOCAL EXPERTISE ENSURES THAT 6ESTAS
REMAINS A TRULY TRUSTWORTHY PARTNER

6ESTAS 7IND 3YSTEMS !3 q 3MED 3RENSENS 6EJ  q  2INGKBING q $ENMARK
4EL      q &AX      q WWWVESTASCOM

32

Focus on
global markets

Asia
The Asian region remains the great white hope of global
wind development. In the region’s fast growing
economies there is intense demand for new generation
capacity coupled with a good resource. The missing
ingredient is the market incentives needed to set the ball
rolling.

encourage local manufacture, mainly through licensing agreements with European companies. One significant result of
this approach has been the emergence of Suzlon, an indigenous turbine manufacturer with a prototype 1 MW model and
plans for a 2 MW successor. Suzlon is also now beginning to
develop business outside India, with a research centre in
Germany, a blade factory in the Netherlands and designs on
the US market. This step is significant not just for India.

After stumbling in the late 1990s, the market in India has
picked up again following restructuring to ensure that turbines were erected for efficient production rather than
simply to take advantage of a range of government tax
concessions. Now over 2,000 MW, India still has the
world’s fifth largest installed capacity, and the largest
outside Europe and the US.

Historically, the Japanese market has not been very active,
despite the fact that the country boasts both a major manufacturer, Mitsubishi Heavy Industries, and several wind farm
developers. Japan has seen a surge forward in the past two
years, however, largely as a result of the introduction of incentives, both in terms of kWh price and capital grants. Power
purchase agreements also have a relatively long lifespan of
17 years, which helps create investor confidence. Average
wind speeds are relatively low, however, and the cost of construction high by international standards.

Market commentators expect the more controlled
approach adopted by the Indian authorities to be maintained, and for growth to continue at its present level.
Other developing countries which suffer from similar
power shortages and financially weak utilities could also
use India as a model, for example taking inspiration from
some of the micro-financing models introduced.

Two issues cause problems for Japanese wind developers:
the country is relatively densely populated in areas where
construction is feasible, and some of the terrain is complicated. The Japanese are also considering the possibility of

A major part of the Indian incentive system has been to
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offshore development, although this is limited by water depth and typhoons.
Commentators expect the level of installation in Japan to increase from that
experienced over the last few years.
China has a vast wind resource, but development of the market has so far
been disappointing. A number of international aid-assisted projects, together with establishment of a domestic Chinese manufacturing industry, were
intended to lead to a substantial uptake of wind energy in various states.
This has not yet happened. Whether the market picks up again will be very
strongly dependent on the level of licence agreements or indigenous manufacture that can be achieved.
Interest in wind energy is also beginning to emerge in Malaysia, Indonesia,
the Philippines, Vietnam and South Korea. Some concrete projects are
being planned, with a modest level of activity expected. South Korea, for
example, has expressed interest in establishing an indigenous industry.

Africa
The vast majority of the African continent does not have sufficient wind to merit
any serious investigation because of limited winds in the Equatorial belt.
However, there is considerable potential in the south and the north of the
continent. Given the right market conditions, this should make it feasible
for the expected level of 150 MW per
year by 2007 in the Conventional scenario to be successfully achieved.
All of the countries along the coast of
the Mediterranean Sea, with the
exception of Algeria, have expressed a keen interest in wind energy, with plans
already developed in Morocco, Tunisia, Libya and Egypt. Morocco has seen over
50 MW constructed so far, with plans for further large-scale projects only held
up by a protracted tendering process. In Tunisia, a significant level of installation is expected within the next two years, with the geographical proximity of
Italy, with its manufacturing facilities, a useful resource. Libya has recently
called for assessments to be made of its wind resource and for the establishment of a technology centre for the development of wind energy.

There is some interest in South Africa, but until the South African utility, ESKOM,
gives its backing to wind energy, as well as a political decision to encourage large
scale renewables, there is likely to be little activity on a larger scale.

The Middle East
The Middle East remains an uncertain region for major development. Israel, Syria, Jordan and Iran have all shown interest in wind
energy, but the promise of early development, particularly in Iran,

Photos: Nordex

In Egypt, the wind resource along the River Nile and the Gulf of Suez towards
the Red Sea is substantial. A number of projects backed by European overseas
aid agencies have already been developed there, with a further 120 MW
planned with the support of the Japanese government.

Above 3 photos:
Colombia’s first windfarm, 24 MW in Guajira district.

has not been followed through with further projects. Given the political situation in these countries, a substantial long-term market is
not envisaged at present.
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German Survey Confirms
Significant Growth
The latest analysis from the German Wind Energy Institute, DEWI, reports that global wind energy could
reach 150,000 MW by 2012, with substantial growth outside Europe.

DEWI’s main source of information for its analysis
was a detailed survey of German manufacturers
and project developers, representing about 80%
of the country’s 2003 business. They were asked
for their opinions on a range of issues likely to
affect the medium and long-term development of
the market. The results can also be compared
with a similar survey conducted in 2002.
The companies surveyed by DEWI unanimously
predicted a positive development in the world
market over the next five years, with an increase
in annually installed power from 7,700 MW in
2004 to approximately 11,000 MW in 2008 (see
above). By the year 2012 the level of installation
could reach an annual rate of almost 18,000
MW. If this scenario were realised, the total
capacity of wind energy worldwide in 2012 would
reach almost 150,000 MW. This compares with
roughly 40,000 MW today.
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The international wind energy industry could look
forward to significant growth over the next few
years, with a total of 150,000 MW installed worldwide by 2012 and new investment over the period
of € 130 billion. This was one of the main findings
of the latest WindEnergy Study, the second to be
commissioned by WindEnergy International Trade
Fair organisers Hamburg Messe from DEWI, the
German Wind Energy Institute. The results also
tally closely with EWEA’s own assessment that
just over 160,000 MW will be installed by 2012,
given a favourable business-as-usual scenario.
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New business
The results also show that as the global totals
increase, the relative dominance of Germany in
the world market decreases. From 2004 onwards,
other European countries start to install more
capacity than Germany, whilst from 2011 onwards
the market outside Europe becomes the largest
contributor.

in Germany’s formidable growth record, forecast two years ago, did eventually occur in
2003, with a total of 2,645 MW installed, this was a smaller drop than had been
feared. The survey in fact shows that manufacturers and developers are more optimistic today than they were in 2002, with forecasts for onshore development 8-9% higher. Their expectation is that by 2012 a total capacity of 22,600 MW will have been
installed onshore in Germany and 6,800 MW offshore. By 2030, 30% of German electricity demand could be covered by wind energy, the survey concludes.

Given its current pre-eminence, considerable
attention is given to the status of the German
market in the DEWI survey. Although the decline

As far as Germany’s offshore potential is concerned, the DEWI findings are that this
market will not now take off until 2006. Two years ago, the industry was more optimistic
about this, expecting the first offshore projects to be realised as early as 2004. But
Bimonthly Magazine - March/April 2004
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although the beginning of offshore projects has been delayed, development is
then expected to be somewhat faster, so
that by 2012 there could be nearly 30%
more offshore output than indicated in
the previous survey. One reason for the
industry respondents’ increased expectation for the German offshore market post2006 appears to be the proposed
amendments to the Renewable Energy
Act (EEG), which are equally expected to
slow down onshore development. About
30% of the companies polled expected
the EEG revisions to benefit offshore
expansion.

Supporting its relative optimism about the
German market, Hamburg Messe cites
the views of Thorsten Herdan, Managing
Director of the VDMA (German
Engineering Industries Federation) Power
Systems division. Speaking at the launch
of the report in Hamburg, Herdan said: “In
the past year, the wind industry has stabilised at the high level of 2001. The order
books of the manufacturers are looking
good, and service and maintenance business is growing steadily. German manufacturers also have good export chances
thanks to their excellent know-how. We
are confident that there will be a significant increase in exports.”

Photo: Nordex

Export opportunities

Colombia’s first windfarm

five years. The UK is expected to be the number one offshore market, with Denmark
in third place followed by the Netherlands and Ireland (see chart, page 35).
Speaking at the launch of the report, Corin Millais of EWEA said that “the future of the
wind industry lies in creating markets beyond the traditional big three, and this survey
shows just how large that market could be. This is further confirmation that Europe
remains the engine of growth of the global wind power market in the coming decade.”

Political uncertainty
Looking outside Germany, the five most
important future international markets
identified by industry respondents were
France, the UK, Austria, Italy and the
United States. These were followed by
Spain and Brazil. The main change here
was the collapse of expectations for
Turkey and Poland, both of which featured
prominently in the 2002 survey but have
not yet lived up to their initial promise.
The shortlist of those markets considered currently important was headed by
Spain and followed by Italy, France, the
UK, Austria and the US.
Turning to the international potential for
offshore development, the industry
respondents pushed Germany into second place when asked to assess where
the most rapid realisation of offshore
wind farms would happen over the next

The DEWI survey also asked the responding companies a number of questions about
the best way to open up new markets and what they considered to be the main obstacles. Two thirds of the manufacturers and project developers considered a joint venture
to be the most promising approach, whilst 16.7% of the manufacturers and 26.7% of
the project developers would prefer to establish a subsidiary. Exporting from their home
countries is preferred by 16.7% of the manufacturers and by only 6.7% of the project
developers.
For all the companies polled, uncertainty over the energy politics in the target country
was the main obstacle to involvement, followed by more specific financing risks.
Whereas manufacturers considered an unstable political situation to be an equally big
obstacle, project developers seemed more prepared to take risks. Lack of knowledge
about the economic situation or political conditions ranked only in fourth position, and
an inadequate infrastructure does not seem to have much influence on the decision to
get involved in a particular country.
Further information:
Details of the DEWI survey, WindEnergy Study 2004, can be found at
http://www.windenergy-hamburg.de and http://www.ewea.org.
A hard copy can also be ordered by email from presse@hamburg-messe.de.
EWEA is an official partner in the WindEnergy International Trade Fair,
which takes place in Hamburg from 11 to 14 May.
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US Market
Ready For Rapid Growth
With a vast resource and competitive economics, the United States wind industry only needs
consistent federal policy in order to surge ahead. Randall Swisher, Executive Director of the
American Wind Energy Association, outlines the short and longer term prospects.
After languishing for most of the 1990s, wind power has
grown quickly in the United States over the past five years.
This technology has now established itself as a contender
to supply a growing proportion of the new power that will be
needed in this country in the 21st century. How large will
that share be? What are the short and longer term
prospects for the market? This article provides an update
on recent developments and looks briefly at some of the
factors that will shape growth in the US market over the
next several years.

wind power (226 MW) of any state in 2003. California, New Mexico and
Texas also each added over 200 MW of new capacity. Leading states in
cumulative capacity at the end of the year were California (2,043 MW),
Texas (1,293 MW), Minnesota (563 MW), Iowa (472 MW) and Wyoming
(285 MW).
These new wind farms generate a host of economic benefits for the communities in which they are installed. The gleaming new turbines of the
162 MW Colorado Green project near Lamar in Prowers County,
Colorado, stand in fields that have been hard hit by successive years of
drought and whose once-renowned alfafa crop has plummeted from over
320,000 tons annually in the 1990s to less than 150,000 tons annually today. Now, thanks to the 162 MW wind farm, corporate tax collections alone will boost county revenues by some 30%, according to the

Near-record 2003
A near-record 1,687 MW of new wind power generating
capacity were installed in 2003, enough to serve approximately 425,000 average American homes1. This new
investment was only a few megawatts shy of the 1,696 MW
installed in 2001. Current cumulative US capacity stands at
6,374 MW.
Oklahoma, Illinois, and Ohio now have utility-scale wind projects for the first time, bringing the number of states with
such projects up to 30. Minnesota added the most new
Leading US states at end 2003
#1

California

2,043 MW

#2

Texas

1,293 MW

#3

Minnesota

#4

Iowa

472 MW

#5

Wyoming

285 MW

563 MW

Largest wind farms in the US
Stateline, Oregon-Washington

300 MW

#2

King Mountain, Texas

278 MW

#3

New Mexico Wind Energy Center

204 MW

#4

Storm Lake, Iowa

193 MW

# 5=

Colorado Green, Colorado

162 MW

# 5=

High Winds, California

162 MW

1 The average American household consumes about
10,000 kWh annually.
WIND DIRECTIONS
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#1

The 204 MW New Mexico Wind Energy Center.

county’s assessor. Farmers and ranchers earn $2,000 or
more per year per turbine installed on their land, while continuing to farm up to the base of the turbines. The project is
also expected to add 12 to 15 permanent jobs to the region.
According to a Prowers County commissioner, “counties all
around us are now trying to figure out how they can do the
same thing”.

academics and developers alike are typically finding even more
wind resource potential than previously estimated, including in
offshore and coastal areas in the Southeast. Tapping only a
fraction of these vast resources would easily allow the US to
meet much of the new power that the country will need in the
years ahead, while curbing pollution and revitalising communities in the American heartland. Clearly, resource availability is
not a constraint on the growth of wind power in the US.

Short term outlook

Increasingly competitive economics also drive growth. In fact,
the stable and affordable cost of wind power is one of the main
factors underpinning its expansion. With improvements in the
technology and economies of scale, the cost of electricity from
a new wind power plant - less than five cents per kWh (including the PTC) - is now in a range that is competitive with that
from a new coal or other conventional power plant. Moreover, it
is not subject to swings in fuel cost because the wind is free.
This stability should be attractive to power companies at a time
when the US is facing tighter supplies of natural gas and
increasing volatility in its cost. The Colorado Green wind farm
described above, and the new projects in Oklahoma and the

The near-record performance for the US wind industry in 2003
is nonetheless overshadowed by the uncertain outlook for
2004. This has been caused by the failure of Congress to
extend the wind energy production tax credit (PTC). The PTC, a
federal incentive that provides a tax credit of 1.8 cents/kWh for
the first ten years of a project’s operation and is important for
the financing of wind projects, expired on December 31, 2003.
A three year extension is included in comprehensive energy legislation on which Congress has been unable to reach agreement. In the interim, a one year extension (until the end of
2004) may be secured as part of a legislative “package” that addresses foreign tax
United
and other corporate tax issues. Even if this
U n i t e States
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This is the third time in the past five years
that the credit has been allowed to expire,
inflicting a boom-and-bust cycle on the
industry that is both frustrating for
investors and costly for the industry. During
the previous such cycle, triggered when the
C a lif o r n ia
2 ,0 43
PTC expired in December 2001 and was
renewed in March 2002, the boom of 2001
(1,696 MW) was followed by a relative bust
in 2002, when only 410 MW were installed.
A la s k a
1
Initial estimates by AWEA were that some
2,000 MW of new wind power were likely to
have been completed in 2004 with a timely
extension of the PTC. Instead, the delay in
securing an extension has brought investment to a standstill, and is causing the loss
of some 2,000 jobs, according to AWEA
estimates. The uncertainty still surrounding the timing of the
extension of the PTC makes it difficult to estimate how much
may be installed eventually during 2004.

Dakotas, are just some examples of wind plants built not on
the basis of state mandates but primarily because of wind’s
competitive economics.

Longer term outlook

Uncertain policy environment constrains growth

Whilst the immediate prospects may be uncertain, strong fundamentals underpin the technology’s growth, and bode well for
the future. These fundamentals include a vast and inexhaustible potential. Federal studies show that US wind
resources are ample enough to meet more than twice the
nation’s total electricity demand. The US Department of Energy,

Federal support for wind energy technology is still very much
needed, however, as long as other, established power technologies continue to benefit from government support. The federal
production tax credit was first established in recognition of that
reality, and helps level the playing field for wind. But government
support has been inconsistent, as the successive expiry-and-
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extension cycles of the PTC over the past five years amply show. The
Congress also did not include a renewables portfolio standard (RPS) in
the comprehensive energy bill currently under negotiation; an RPS, which
requires that utilities generate a growing amount of power from renewable sources, would have provided a long-term planning horizon that is
much needed by the industry.

states, with implementation in the important states of
New York and California moving slowly. As of this writing,
an RPS was also under consideration in Colorado and
Illinois.

Pent-up potential

Transmission constraints are another limiting factor for a technology that
often needs to bring power from wind-rich but sparsely-populated areas
to markets with growing power demand. In addition to the tariff reforms
mentioned above, which would lead to much more efficient utilisation of
existing transmission systems, transmission upgrades and investment
in new lines will also be needed to bring large amounts of wind power to
market, in particular from the windy Great Plains and Interior West
(including states such as the Dakotas, Montana and Wyoming) to population centres in the Midwest (such as Chicago) and West (California).
In this context of inconsistent federal support and regional disparities,
states play an important role. One of the most successful policies that
states have put in place in order to spur development of renewable energy is the RPS. An RPS is now in place in some form or another in 14

Wind energy in the US is taking off from a small base: after
five years of double-digit growth (28% average annually from
1999 to 2003), wind still supplies less than 1% of
America’s electricity. Most of the country’s power comes
from coal (over 50%), as it has for many years. Nuclear
(20%), natural gas (17%) - which has seen dramatic growth
over the last decade - and hydropower (6%) generate most
of the rest. The share of hydropower has declined following
severe droughts while the share of natural gas surged.
Renewables, including wind, solar, geothermal and biomass, take up just over 2% of the power pie chart.
The US wind energy industry is ready for rapid deployment,
however. The new wind farms that were installed in 2003
represent a 36% increase over the installed wind power
base at the beginning of the year, proof that the industry
can ramp up rapidly under favourable conditions, and analysts are expecting double-digit growth to continue throughout this decade. Companies in many different sectors of
the economy are seeking to branch out into wind power and
do business in this growing market. An indicator of this
interest, among others, is AWEA’s own growth: the number
of the Association’s business members has increased from
an average 200 throughout
much of the 1990s to over
650 business members
today.

40 MW development in farmland, South Dakota.
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A second issue it that the rules and tariffs that govern the various utility transmission systems throughout the country are inconsistent, and in
many cases discriminate against wind power. Unfair penalties hobble
wind power development in some regional markets. In the absence of
federal standards and rules, the US wind energy industry faces the challenge of calling for fair rules in a host of local and regional jurisdictions.
A few reforms are already or partially in place in important markets in
the country, including Texas, the mid-Atlantic region, California and the
Pacific Northwest.

The wind industry would
have to maintain an annual
growth rate of about 18% to
generate 6% of the country’s power supply by 2020 reaching a generating base
of approximately 100,000
MW - about what hydropower provides today. The
industry’s recent performance and trends regarding
the economics of wind and
increased environmental
constraints on the electricity industry show that this is
a very achievable expectation. With a consistent, supportive policy environment,
the technology could deliver
even more.
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