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Total capacity exceeds 1’047 Gigawatt,
116 Gigawatt added in 2023 equaling 12,5% growth
China installed around 75 Gigawatt, two thirds of new capacity
Wind power generates 10% of global electricity
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Record Year for Windpower in 2023:

. Total capacity exceeds 1°047 Gigawatt,

. 116 Gigawatt added in 2023 equaling 12,5% growth

. China installed around 75 Gigawatt, two thirds of new capacity
. Wind power generates 10% of global electricity

Bonn (WWEA) — The year 2023 ended with a new record for new wind turbine installations:
In total, the world added 116’065 Megawatt of new capacity within one year, more than
ever before. According to preliminary statistics published today by the World Wind Energy
Association, global wind power capacity has now passed one million Megawatt and has
reached 1'047'288 Megawatt — very close to the prediction published by WWEA in autumn
2023.

Cumulative Wind Power Capacity Worldwide [MW]
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The volume of the capacity added is 34% higher than in 2022, when the world added only
86 Gigawatt. This results in a global growth rate of 12,5%, significantly higher than in 2022,
when wind capacity grew by only 10,2%.
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Amongst the top ten countries, Brazil with 20,8% and China with 19,0% have the highest
growth rates. The Netherlands (34%), Finland (22%), Vietnam (24%) and Chile (26%) all had
growth rates well above the global average and are now amongst the most dynamic markets,
while the previous leaders — the US, Germany, India, Spain and the UK — became
underperformers, remaining well below 10%.

Long-term developments: Strong growth continues

With 1'047’288 Megawatt of installed capacity, the world has reached a new milestone. The
threshold of 1 million Megawatt of global wind capacity has been crossed 25 years after the
world installed 10’000 Megawatt and 15 years after reaching 100’000 Megawatt.

Wind Power Annual Growth Rates
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Further growth is expected in the coming years, driven by new policies which have started
to take effect in many countries around the world in response to the escalating climate and
the fossil fuel crises.

Many countries have stepped up their ambitions to build wind farms on a large scale, both
onshore and offshore, backed by concrete policy measures. As a result, the short-term
growth potential is also estimated to be high. A tripling of wind power capacity before the
end of this decade and a tenfold increase by the middle of the century are not only feasible,
but a realistic option.

Repowering, i.e. replacing old and smaller wind turbines by newer, larger and more efficient
machines, is an important option for further increasing wind power generation with
enormous potential. WWEA has estimated that repowering alone can double today’s wind
power generation.
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Share of wind power in electricity generation and consumption

The world's installed wind power capacity now meets around 10% of global electricity
demand — another important milestone. More than ten countries now have a wind power
share of more than 20%, led by Denmark, which generates an astonishing 56% of its
electricity from wind. Germany, the Netherlands, Portugal, the UK and Uruguay are among
the countries that generate around a third or more of their electricity from wind.

These countries demonstrate that the world as a whole can achieve a 40-50% share of wind
power in total electricity generation, as outlined by the WWEA in a long-term scenario.
Given the trend towards electrification in the transportation and heating/colling sectors,
wind power will play an even more substantial role in the future of global energy supply.
Wind power will also be essential for propelling cars and heating/cooling homes.

Barriers to faster deployment

Energy markets are still heavily distorted by fossil fuel subsidies, which have reached new
heights in the last two years — due to the fossil energy supply crisis which resulted from the
Russian invasion in Ukraine. Removing these subsidies is essential to create a level playing
field for zero-emission renewables.

Another major obstacle is time-consuming approval and planning procedures. As WWEA
noted some time ago, the average planning and permitting process takes more than five
years — in some countries even ten years and more. Permitting should be kept to a
reasonable period of time, under normal circumstances two years should be sufficient.

Good community engagement is another prerequisite for faster growth, as local citizens can
become active drivers of wind energy development. While a lack of good community
engagement can delay or prevent wind projects, community-based wind is a key driver, as
many cases have shown.

A more recent trend is that an increasing number of jurisdictions have begun to establish
legal standards for this purpose - community energy laws that require wind farm investors
to engage in certain forms of community involvement, be it in the form of community shares,
low electricity prices, payments to the local community, etc.
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Regional perspectives
ASIA

China once again plays an exceptional role in driving global wind power development —
according to estimates, the country added 75 Gigawatt in 2023. The new record was only
broken thanks to China, which accounts for 65% of the global market for new wind turbines
— up from 58% in 2022. Never before has a single country played such a dominant role in
global wind power development as China in the year 2023. With an annual growth rate of
19,2%, one of the highest rates of any major market, China is expected to pass the half-
Terawatt mark in 2024, another milestone for global wind power development.

Wind Power Capacity Added in 2023 by Country
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With an additional 3,1 Gigawatt added in 2023, India has maintained its position as the fifth
largest market for new wind capacity, just behind Germany. Given the country’s ambitious
targets, India is expected to remain fourth in terms of overall capacity in the coming years.
New impetus in India is expected to come from repowering and from offshore wind —which
is expected to start in the coming years.

Japan with 5,2 Gigawatt and Vietnam with 4,9 Gigawatt are the third and fourth largest
markets in Asia - with Vietnam being the Asian country with the highest growth rate of 23,6%
in 2023.
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EUROPE

Europe as a continent has recovered from its weak market performance of recent years, but
still lags behind in terms of growth rates. After several weak years, Germany took the lead
in new installations, with 3,2 Gigawatt, bringing total capacity to 69,5 Gigawatt. The
Netherlands added large offshore wind farms, increasing its total capacity by 2,8 Gigawatt
to 11 Gigawatt. In total, seven European countries exceeded a market volume 1 Gigawatt
for new turbines: Germany and the Netherlands, France (2,6 Gigawatt new, now 23,5
Gigawatt), Sweden (2 Gigawatt new, total 16,3 Gigawatt), the United Kingdom (1,4 Gigawatt
new, 30,2 Gigawatt in total), Poland (1,4 Gigawatt added, 9,4 Gigawatt overall) and Finland
(1,3 Gigawatt additional, overall 6,9 Gigawatt).

Medium sized markets in Europe included Greece (543 Megawatt added), Italy (plus 365
Megawatt), Austria (313 Megawatt), Belgium (274 Megawatt) and Croatia (266 Megawatt).
Even Ukraine added 146 Megawatt to its wind capacity, despite having to defend itself
against the Russian invasion.

The main driver in Europe, apart from climate change, is now the intention to get rid of
imported fossil fuels. The European Commission, as well as most EU member states, have
therefore put renewable energy at the top of the energy agenda.

NORTH AMERICA

In another major milestone, the United States passed 150 Gigawatt of total wind capacity,
but the market was much weaker than in the previous year, adding only 6,4 Gigawatt - much
less than in 2022 and in 2021, when 13,7 GW were added, more than double the capacity of
2023. Project delays due to permitting have been cited as a major obstacle, and the offshore
wind market has made little progress. However, the Inflation Reduction Act is expected to
have a positive and concrete impact on new wind farms in the near future, starting in 2024.

Canada installed 1,8 Gigawatt and now has 17 Gigawatt of capacity — with a strong year
expected in 2024. Mexico passed the 8 Gigawatt threshold in 2023.

SOUTH AMERICA

Brazil finally established itself as the world's third largest market for new wind turbines,
adding 4,9 Gigawatt of capacity in just one year. With a 20,8% year-on-year in installed
capacity, Brazil had the highest growth of the top ten wind markets. The country still ranks
seventh in terms of total capacity, but it is expected to move up to the 5th place by 2024,
overtaking Spain and the United Kingdom. In South America, Brazil is the clear leader in wind
power with a total capacity of 28,6 Gigawatt.
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Chile is the second largest South American market with 4,8 Gigawatt of installed capacity,
followed by Argentina (4 Gigawatt) and Uruguay (1,5 Gigawatt).

Wind Power Capacity by Country End 2023
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OCEANIA

In Australia, new installations were lower than in previous years, with additional 942
Megawatt — after 1,4 Gigawatt added in 2022 — bringing total capacity to 11,5 Gigawatt.
Unfortunately, the slowdown in new investment will need to be overcome for robust growth
to resume in the coming years, in contrast to the progress made in some states, including
South Australia which is committed to achieve 100% renewable power already by 2027 —a
target already achieved by Tasmania.

In New Zealand, after several years of no major new installations, three new wind farms
were commissioned in 2023, bringing total capacity to 1264 MW.

AFRICA

The African continent showed in the year 2023 little momentum in terms of new capacity.
Only Morocco, the third largest market, showed significant growth, adding 616 Megawatt
to bring total capacity to just over 2 Gigawatt. Egypt added 183 Megawatt and has now 1,9
Gigawatt. Mauritania installed its first major wind project and has now 135 Megawatt
installed. Many African countries are focusing on rural electrification, where rather small
wind turbines can be used alongside with solar.
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WWEA President Dr. Irfan Mirza:

In this year's World Wind Energy Association Annual Report, we proudly present
unprecedented achievements in wind energy installations across our planet. 2023 has been
a record-breaking year, with a total global capacity now exceeding 1°047°288 Megawatt,
thanks to the addition of 116 Gigawatt of new capacity — a staggering 12,5% growth
compared to the previous year.

This monumental growth signifies more than just numbers; it embodies our collective
commitment to advancing renewable energy and underscores the crucial role wind
power plays in our journey towards a sustainable future. Notably, China's remarkable
addition of 75 Gigawatt, accounting for two-thirds of the new capacity, showcases the
global momentum towards embracing wind energy.

A particularly exciting development this year has been the expansion of wind energy into
new markets, demonstrating the versatility and adaptability of wind power across diverse
geographical and economic landscapes. Countries like Brazil, which has emerged as the
world's third-largest market for new wind turbines, adding 4,9 Gigawatt of capacity, and
Vietnam, with the highest growth rate in Asia, exemplify the potential for wind energy in
driving global sustainability goals. Meanwhile, India has demonstrated impressive progress
by adding 3,1 Gigawatt.

The increase in global wind power share to 10% of electricity generation marks a significant
milestone towards our goal of a cleaner, more resilient energy system. Countries like
Denmark, leading with 56% of its electricity generated from wind, alongside Germany, the
Netherlands, Portugal, the UK, and Uruguay, demonstrate the potential and reliability of
wind power in meeting national energy needs.

However, our journey is not without challenges. The report highlights barriers such as the
distortion of energy markets by fossil fuel subsidies, time-consuming approval and planning
procedures, and the need for improved community engagement to ensure the continued
rapid deployment of wind energy.
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As we look to the future, the report paints an optimistic picture, driven by new policies and
a global recognition of the urgent need to address climate change and fossil fuel crises.
With expectations of tripling wind power capacity by the end of this decade and a tenfold
increase by mid-century, our path is clear. New developments in green hydrogen also
amplify the role of wind energy in the world.

The World Wind Energy Association is committed to overcoming obstacles and
leveraging opportunities to ensure wind energy remains a cornerstone of the global
transition to renewable energy. We are inspired by the achievements of 2023 and
motivated by the challenges and opportunities that lie ahead.

| extend my sincerest gratitude to our members, partners, and stakeholders worldwide.
Your dedication, innovation, and collaboration are driving the wind energy revolution.
Together, we will continue to harness the power of the wind, paving the way for a
sustainable, prosperous future for all.

WWEA Secretary General Stefan Gsanger:

Globally, wind power has made good progress, thanks mainly to China but also Brazil and
other markets with substantial growth. In spite of the strong role of China, diversification of
wind power across the globe is continuing.

However, the significant contraction of some of the major markets is a cause for concern.
Onshore wind has been, and must continue to be, the main driver of the global transition to
renewables. It delivers the Terawatt hours the world needs, while ensuring the active role
of local communities and the distribution of economic benefits across societies.

A tripling of wind capacity within this decade is achievable if the focus is on the local level
and policies allow for participatory and inclusive models. Local citizens and communities as
active participants are instrumental in removing manifold barriers and such paving the way

for an accelerated renewable energy future.
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New

Country/Region 2023 Capacity 2(?2’:,:’/"2";22 2022 2021 2020
2023
China 470'630 75'000 19,0% 395630  346'670  290'750
United States 150'455 6'402 4,4% 144'053 135177  121'510
Germany 69'475 3233 4,9% 66'242  63'924 62708
India 44'736 3'136 7,5% 41600  39'800 38'625
Spain 30748 590 2,0% 30158 28143 27'294
United Kingdom 30215 1'452 5,0% 28763 25748 24'458
Brazil 28'580 4919 20,8% 23'661 21'567 18'010
France 23'474 2'559 12,2% 20915  19'084 17'949
Canada 16'986 1'774 11,7% 15212 14206 13'627
Sweden 16'251 1'973 13,8% 14278 12173 10'068
Australia 11'482 942 8,9% 10540  11'100 9'305
ltaly 12'012 365 3,1% 11'647  11'322 10'850
Turkey 11'697 292 2,6% 11'405 9'126 7296
Netherlands 11'015 2'800 34,1% 8215 6'570 5'953
Poland 9'383 1433 18,0% 7'950 7'846 6'784
Mexico 8'310 998 13,6% 7'312 7262 6'789
Denmark 7'107 158 2,3% 6'949 6'181 6'102
Finland 6'946 1'269 22,4% 5677 3256 2'586
Portugal 5'804 74 1,3% 5730 5612 5'502
Belgium 5315 274 5,4% 5041 4'883 4'670
Greece 5226 543 11,6% 4'683 5'105 3'866
Japan 5214 487 10,3% 4727 4'574 4'372
Norway 5'130 25 0,5% 5'105 4'452 4113
Vietnam 4'910 944 23,8% 3'966 4'332 4'323
Ireland 4713 186 4,1% 4'527 3'444 2'829
Chile 4'800 990 26,0% 3'810 3'291 3'120
Austria 3'885 313 8,8% 3'572 3'291 2818
Argentina 3705 396 12,0% 3'309 3444 0’513
South Africa 3'560 0 0,0% 3'560 3256 2495
Romania 3077 0 0,0% 3077 3'029 3'029
Rest of the World*  31'939 2537 8,6% 29402 26'445 21790

1046'781 116°'065 12,5% 930'716 844'313 744'104
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