Wy
BWE INDUSTRY REPORT &< BWE

German Wind Energy Association

Wind Industry
in Germany

An overview of the Leading companies present More than 350 addresses —

Economic report Companies Industry directory
German wind industry their products and services easy access to the right contact

INTERNATIONAL _~"







Wind Industry
in Germany

BWE INDUSTRY REPORT

German Wind Energy Association



Wind Industry in Germany

Editorial

i

Let's get started right now!

Energy policy requires formative and active input at the state level.
Following years of stagnation, the change of government in 2022
has resulted in a new dynamic: important legal guidelines aimed at
bringing about the energy transition have been redrafted in rapid
succession and expediting the coal and nuclear energy phase-out
has created a fait accompli. All of this is to the benefit of the wind
energy sector, which is the driving force behind the emerging ener-
gy landscape, by encouraging ambitious expansion and electricity
targets. What we have to do now is to deliver. In the wake of the
difficult, politically motivated slump in new construction projects
since 2019, this represents an enormous challenge which the
sector is facing up to throughout the entire SME value creation
chain. This is most evident in the rising employment figures, the
increasing number of new projects, and the sharp increase in
permits granted.

At the same time, the Russian war of aggression in Ukraine poses
new challenges. Once again, the supply chains, still suffering from
the disruption caused by the Covid-19 pandemic, are coming
under strain. The fossil fuel crisis is driving up prices for the
manufacture, construction, and operation of wind turbines, and
KfW's interest rate policy is making it more difficult to obtain the
necessary funding. At the same time, significant innovations are
making the turbines more productive, ensuring more efficient
maintenance processes, and allowing wind energy to be integrated
into the power grid in a more predictable manner. Sector coupling
technologies are increasingly opening up new marketing opportu-
nities. The prospect of achieving the targets set for 2030 and 2040
respectively is now a realistic one in the wake of the tailwind that
was built up in 2022/23. Let's get started right now!

Barbel Heidebroek
President of Bundesverband WindEnergie e.V.



Driving the energy transition.
Together!

We are facing significant challenges: The climate crisis is taking
on increasingly clear and threatening forms with heatwaves,
fires, and storms. Furthermore, the past winter in Germany has
clearly shown that we are too dependent on oil and gas from
other countries, and Germany's energy supply needs to become
more independent. Wind energy will play a major role in both of
these challenges.

At WindEnergy Hamburg 2022, after the pandemic, we were able
to welcome 37,000 participants from 93 countries. Among the
exhibiting companies, WindEnergy Hamburg had a more
international presence than ever before, with 55 percent of
exhibitors coming from 37 different countries. So, the wind
energy industry was finally back in Hamburg. This clearly
demonstrated that there was a strong desire for in-person
exchanges and meetings, and that personal contact is essential
for finding solutions. To further advance the expansion of wind
energy, we need places for meetings and innovations. Solutions
need to be worked on not only in Germany and Europe but also
worldwide, and innovations must continue to be pushed
forward. This is a significant task that can only be solved
collectively. That is why WindEnergy Hamburg 2024 is themed
“Driving the energy transition. Together!” and we look forward
to welcoming the world of wind energy back next year!

T_vt MM%\

Bernd Aufderheide
President and CEO
Hamburg Messe und Congress

Wind energy is central to
transforming the energy system

In 1989, exhibitors at the 1st Husum Wind Energy Days were
surprised by over 10,000 visitors. From its start in a livestock
auction hall, HUSUM WIND has kept pace with technology and
has since provided space for a multitude of innovations. In 2023,
over 600 exhibitors from 15 countries presented themselves in
5 halls.

As a trendsetter in the wind industry, HUSUM WIND reflects the
increasing decentralization of the energy system. The strong
interest in technologies for wind power generation, transportation,
storage, and integration into the electrical grid aligns with
political support and the upswing of the industry. Consequently,
we cover all the elements necessary for the transformation of
the energy system, including topics like digitization, hydrogen,
repowering & recycling, storage technologies, financing options,
and sector coupling.

The growth exacerbates the shortage of skilled workers.
WINDCAREER was in high demand, highlighting the personnel
needs of the wind industry. The focus is not only on hiring recent
graduates; the industry also has much to offer to career changers.

Personnel are urgently needed to continue making product
innovations and cutting-edge technologies tangible in the
growing renewable energy market. HUSUM WIND shows itself
as a reliable pioneer in what the industry can already achieve
for tomorrow's energy system.

We look forward to continuing to accompany you!
Meike Kern

Managing Director
Messe Husum & Congress

Wind Industry in Germany
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Briefly asked The sector is driven by its actors.
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Indpstrlal climbers fr0m¢he company HlWork wi rklng

rotor blade of a Vestas V112 wind turbine at Alb rtshof wmd far:
height, they are performing routine checks and ollectmg ;ihot
along the outer skin of the blade.

Photo by Paul Langrock 0
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ECONOMIC REPORT:

Wind Industry in Germany

Germany has installed the most wind capacity in Europe with

1 66,242 megawatts. Wind power, with 123 terawatt-hours of green
electricity, made the largest contribution to electricity generation
from renewable energies.

Wind Industry in Germany 9
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Chapter 1: Status quo

The government is blowing a breath of fresh air into the wind industry.
What have been the most important developments and what is the current
economic situation of the relevant companies? We spoke with key industry

representatives about upcoming opportunities and challenges.

... ADEMAG lattice boom crane,
,model VV2800; lifts an 83-meter
long rotor blade at Illmersdorf
wind farm in the forest.

a angrocl
e
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Wind energy in Germany:
“competitive without a doubt”

The government in Berlin have taken the lead with new laws and regulations. The German
wind industry has delivered with significantly increasing numbers in total performance and
the construction of new wind turbines. After several difficult years with only sluggish wind
power expansion, entrepreneurs in the German wind industry are once again looking
positively towards the future. Concerns are being raised about the lack of skilled workers,
disrupted supply chains, and lengthy approval procedures.

Turbine operators aren’t keen on tailwind
as a rule as turbines have to be adjusted in
order to once again produce optimum
yields. On the other hand, the “tailwind”
that the Federal Government has been
blowing into the wind power sector since
late 2022 has had a largely positive effect.
Still, the expansion process needs to be
expedited considerably if the most
important goal set out in the German
Renewable Energy Act is to be achieved,
i.e., to increase the share of renewable
energies in gross electricity consumption
to at least 80 per cent by 2030.

Major advances in energy policy
Following the Covid-19 pandemic and
despite (or perhaps because of) the Russian
war of aggression in Ukraine, the current
government coalition has made significant
progress in terms of energy policy. As Robert
Habeck, Federal Minister of Economics and
Climate Protection explains: “the 2023
German Renewable Energy Act is the most
significant energy policy amendment in
decades and provides the foundation for
Germany to achieve climate neutrality.”
However, one has to consider another
aspect as Habeck said on the occasion of the
G20 summit in Goa this July: “the question
of energy security.” The Federal Minister
emphasised the fact that we have already
experienced the downside of unilateral
dependency on fossil fuels and pointed out
that the vast majority of the G20 member
states were calling for a tripling of renewa-
ble energy sources by 2030. He was unable
to secure internationally binding targets to
achieve this on this occasion.

Significant change

On the other hand, the Federal Govern-
ment has introduced a whole raft of
legislation and reform packages to
promote the expansion of renewable
energy sources. It will take time to
implement the numerous innovations
both legally and at the organisational level
before their full effect will be felt, and
there are still major challenges to be
overcome on the path to climate neutrality.

Robert Habeck at the

G20 summit:

“The 2023 German Renewable
Energy Act is the most significant
energy policy amendment in dec-
ades and provides the foundation
for Germany to achieve climate
neutrality.”

Nonetheless, the stakeholders at the
“Husum Wind” trade fair in September
and the Industry Day in Berlin-Branden-
burg in October were clearly aware of the
fact that the sector is currently experienc-
ing an upswing following years in the
doldrums, having seen significant
increases in installed capacity, permits,
and newly commissioned wind turbines in
the first half of 2023. Both the output and
the efficiency of on- and offshore wind
turbines have reached new levels. Modern
wind turbines are up to 160 metres high
and, at 5 (onshore) and 15 megawatts
(offshore), achieve many times the output
of older models.

Increase in newly built wind power
capacity by 75 percent

The buoyant mood within the sector is
also reflected in the latest statistics: thanks
to larger and more powerful wind
turbines, the German wind energy market
is in a position to make up further ground
compared to the same period last year.
According to the data from the Market
Master Data Register, some 420 new wind
turbines with a combined capacity of
2,080 megawatts (MW) were commis-
sioned between January and July 2023.
This represents a considerable 75.2
percent increase in wind power output
compared with the same period last year:
the newly installed rated capacity between
January to July 2022 was just 1,187 MW.
Of the total capacity, 1,850 MW was
produced by onshore wind turbines
(January—July 2022: 1,178 MW) and
approx. 230 MW by offshore wind turbines
(January—July 2022: 9 MW).

Schleswig-Holstein in lead position
According to the federal state ranking
“Wind energy expansion onshore 2023”
(as of: end of July 2023), Schleswig-Hol-
stein remains in first place with around
725 MW of new wind power capacity,
followed by Lower Saxony (308 MW),
North Rhine-Westphalia (232 MW), and
Brandenburg (176 MW).

Dynamic market for wind and solar power
There has been dynamic development in
the German wind and solar power sector
in the current year. Wind turbines and
solar plants with a combined output of

Wind Industry in Germany 11
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Photovoltaic near Gilching on the A96 near Munich. Under the solar panels, sheep graze on the
grassland created. Photo by Ulrich Mertens.

just over 10,000 MW have already gone
into operation between January and July
this year (January—July 2022: 5,426 MW).
This means that the total expansion of
wind and solar power plants in Germany
almost equals that of the whole of 2022 in
just seven months (full year 2022: 10,213
MW of new wind and solar power
capacity), which represents an increase of
84.4 percent compared to the same period
last year. The figures quoted are based on
an analysis of data from the Market
Master Data Register, which is maintained
by the Federal Network Agency (BNetzA).

Optimistic forecast

The IWR forecast for 2023 as a whole
remains unchanged, according to which
new wind and solar power input to the
German grid could reach more than
15,000 MW (15 GW). The additional
electricity output from the expansion of
wind and solar power in 2023 alone will
amount to around 20 billion kilowatt hours
of electricity per year.

Continuing confidence in spite of losses
Wind turbine manufacturers, who had
fallen deep into the red in recent years
due to increasing costs and international
competitive pressure on the one hand and
the expensive technology race on the
other, are once again showing confidence.
As Enercon CEO Dr Jirgen Zeschky said in
relation to the company’s half year results
for the current year: “This is due to the
indisputable competitiveness of wind
energy. Onshore wind power is now the
cheapest form of electricity generation by

Wind Industry in Germany

far, thanks in part to continuous efficiency
improvements and innovations by
manufacturers. Both of these factors,” he
continued, “mean that the outlook for our
industry has never been better. We’re
expecting double-digit growth rates in the

J

European markets over the coming years.”

Profitability improved

One of their competitors, Vestas, is also
confident despite losses and economically
challenging developments. Despite the
fact that they are also not yet turning a
profit the manufacturer remains cautious-
ly optimistic. According to Vestas CEO
Henrik Andersen: “Our profitability has
improved during the first half of the year.”

Increasing material costs

The Hamburg-based manufacturer,
Nordex, also booked a slight increase in
their profits as CEO José Luis Blanco
confidently states: “We have made
significant improvements and are
expecting an even better second half of
the year.” That notwithstanding, he
expressed concern about rising inflation,
especially in Europe: in the first half of the
year alone, material costs increased by
almost 600 million euros compared to the
previous year.

Increasing competitive pressure

As Dr Jurgen Zeschky explains: “This
doesn’t mean that the positive outlook
should obscure the fact that European
manufacturers continue to face major
challenges. In spite of the increasing
demand, the competitive pressure from

highly subsidised wind turbines from East
and West is still increasing resulting in
significant competitive disadvantages for
manufacturers based in Europe, which, in
a market focused solely on the lowest
prices, will inevitably force companies to
relocate overseas.” Among the most
urgent challenges to be met are transport
permits, the standardisation of nature
conservation and species protection, the
implementation of RED Ill, and expediting
and digitalising the permit process.

Record number of new wind turbines
awarded

By contrast, a positive development seems
to be taking place in terms of the licensing
system: in the tenders in February, May
and August, 4,410 MW were awarded, the
highest volume since the start of the
tender model. A further 3,192 MW will be
tendered in 2023. A total of 378 wind
turbines with a combined capacity of
2,023 MW were newly registered in the
Market Master Data Register between the
last cut-off date (5 July 2023) and the
upcoming cut-off date for the current
bidding round, 4 October 2023.

The sector is well prepared

According to the President of the German
Wind Energy Association, Barbel Heide-
broek: “This demonstrates that the federal
legislation is resulting in the first clear
acceleration effects.” She goes on to say
that: “Based on the additional 7,680 MW,
2023 will be a strong launch pad for the
rapid expansion of wind power. At the
same time, rounding off the year in this
way would create a wave of motivation
within the sector to initiate further
projects right now, despite all the
challenges, to invest and to continue the
employment ramp-up. The sector is well
prepared.”

In summary, the tailwind from the political
sphere has given the wind industry a
powerful boost in 2023. Whether or not
this will result in a sustainable upswing
that could carry the industry beyond the
goals it has set for itself by 2030 and
beyond may already be evident in 2024.

Author: Heiko Hamann



Question: “The economic climate in
Germany is clouded by global
uncertainties: What risks do you
perceive for your company?”

“Changing economic winds, many sunny
days, but also cloudy skies have accompa-
nied us for decades. With a high quality
standard at market-driven prices and
customer-oriented service, we have
survived every weather situation so far, so
the future gives us no reason to worry.”

UWE SCHENK, Global Segment Manager eMobility &
Renewable Energy, HELUKABEL GmbH

Economic report | Status quo | BRIEFLY ASKED

“We consider the risk to our business to be
low because we serve a diverse base of
industries and markets that ensure our
success not only in traditional markets but
also in future markets such as energy,
automotive and transportation.”

CHRISTIAN BREMER, Director Sales & Marketing,
WIWA Wilhelm Wagner GmbH & Co. KG

“The necessary commissioning of new net-
works as part of the network expansion for
the energy transition and the expansion of
the broadband infrastructure increase the
need for a centrally available enquiry por-
tal for planning and construction projects.
The higher probability of failure, also of
the new communication and data lines, as a
result of construction measures and paral-
lel relocations, makes the focus on damage
prevention all the more urgent.”

MARKUS HEINRICH, CEO BIL eG

Question: “Where do you see the
greatest progress for wind energy
under the current German political
coalition?”

3

<«

“The current government has clearly recog-
nised the need to speed up the energy
transition. In order to achieve this, various
measures, legal Acts and Ordinances are
being developed that not only enable faster
and easier approval procedures but also the
provision of the necessary sites. The big-
gest advance is that society is re-evaluating
the significance of renewable energies as
part of all this.”

RALF NIETIET, Board of Directors (Chair),
enercity Erneuerbare GmbH

“The biggest driver is the breaking open of
the very limited availability of land. The
fact that the federal states are now obliged
to set area targets increases the potential
for projects.”

MEIKE WELLMANNS, Team Lead Onshore Wind Project
Development & Advisory, Ramboll

Wind Industry in Germany

13




14

Economic report | Status quo | INTERNATIONAL MARKET

Mutkalampi, currently the largest wind far in_Finlan_d. Phﬁb})j{ Ulrich Mertens.

Global insights

Germany is still Europe’s leading producer of electricity from wind turbines but what about
the neighbouring countries Sweden and Poland? At the global level, we took a closer look at
the wind power markets in China and India.

Sweden

Sweden set a record for wind energy in Feb-
ruary 2023. For two consecutive months,
the Scandinavian country generated over

a quarter of its electricity from wind
turbines. A record 27 per cent of electric-
ity was generated from wind turbines in
February, slightly more than the previous
record of 26 per cent which was achieved in
January this year. This is the highest amount
of electrical power generated by wind
turbines in the country's history according
to an analysis by the think tank Ember.
Sweden has set ambitious clean energy
targets and aims to generate 100 per cent
of its electricity from renewable sources

by 2040 and to produce zero net green-
house gas emissions by 2045. Sweden has
invested a lot of money in clean energy

to achieve these targets. Wind power
capacity there has doubled since 2018

and there are now close to 5,000 wind

Wind Industry in Germany

turbines in the country. They generated
around 4 TW of energy in February, which
covers 27 per cent of Sweden's electricity
demand. Some 2.4 GW of wind power
capacity was installed in Sweden in 2022,
which is surpassed only by Germany which
has around 2.5 GW of installed capacity.
At the projected expansion rates, only
four of the 27 EU countries (Finland,
Croatia, Lithuania, and also Sweden)

will have sufficient increases in wind
capacity to produce no net green-

house gas emissions in the future.

Poland

Poland has significantly increased its
targets for the expansion of on- and
offshore wind energy in recent years in
order to achieve the energy transition.
Among other things, this improves the
framework conditions for stakeholders in
the Polish offshore wind energy market.

According to the Polish Wind Energy Asso-
ciation, offshore wind energy is expected
to be expanded to 5,900 MW (5.9 GW) by
2030 and to 18,000 MW (18 GW) by 2040.
They also plan to install onshore wind
turbines with a total capacity of 14,000
MW (14 GW) by 2030 and have set an
output target of 20,000 MW (20 GW) by
2040. One example of how they plan to
achieve these targets is the fact that the
country has recently opened up several
areas within its exclusive economic zone for
the development of offshore wind farms.
The total nominal installed capacity of wind
turbines in Poland was around 7.9 gigawatts
in 2022.

India

At a total capacity of 42 GW, India ranks
4th in the world in terms of installed
onshore wind power generation capacity,
however, there has been a considerable



slowdown in the expansion rate in

recent years. Since 2017 the total output
capacity of new wind turbines feed-

ing into the national grid is just 6 GW,
whereas the total added was more than
twice as much in the five years before
that. Wind turbines in India produced
around 69 terawatt hours of electricity

in the 2021/2022 fiscal year (1 April to

31 March), which, as in the previous
period, amounts to just under 5 percent
of the overall power production mix.

India is far from achieving its ambitious
wind energy expansion targets, which,
according to plans set out by the gov-
ernment, are based on increasing the
grid-connected output capacity to 140
GW by 2030. The Global Wind Energy
Council (GWEC) is expecting an expansion
of around 20 GW by 2026/2027, which
would represent a significant increase
compared to the past few years. However,
the framework conditions for the wind en-
ergy sector would have to be improved in
order to further accelerate the expansion.
Since the tendering process was amended
to include reverse auctions, the bid prices
have eroded to such an extent that it is no
longer profitable for many project devel-

opers to make the necessary commitment.

Economic report | Status quo | INTERNATIONAL MARKET

China

The People's Republic of China wants its
carbon dioxide emissions to peak and
obtain up to 20 per cent of its energy from
non-fossil energy sources by 2030. It aims
to become carbon neutral by 2060. As a
result, there has been a boom in the ex-
pansion of renewable energy sources over
the past several years. European compa-
nies in the battery and solar sectors have
rapidly been squeezed out of the market,
and even the USA is only able to maintain
its position in the face of overwhelming
competition by imposing protective tariffs.
And there is currently no end to the boom
in sight. According to China's state news
agency Xinghua, the installed capacity

of wind energy had risen by 12.7 per

cent year-on-year to about 380 million
kilowatts by the end of May, whilst

solar energy stood at about 450 million
kilowatts, which represents an annual
increase of 38.4 per cent. China's total
installed power generation capacity
during the current period was 2.67 billion
kilowatts, which represents an increase

of 10.3 per cent over the previous year.

Author: Heiko Hamann

Ananthapur wind farm in India.

Photanens Gamesa Renewable Energy
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Canada
Total: 15,261
2022: 1,006

2021: 677

Wind power
worldwide
(onshore)

USA
Total: 144,184
2022: 8,612
2021: 12,747

Mexico
Total: 7,317 Brazil
2022: 158 Total: 25,632
2021: 473 2022: 4,065
2021: 3,830
Total installed capacity worldwide/
newly installed capacity in 2022
Total installed
capacity
841.9 GW
(2022) Chile Argentina
Total: 4,268 Total: 3,309
2022: 824 2022: 18
2021: 615 2021: 669

Newly
installed
capacity
68.8 GW
(2022)

Regions Share of total capacity (GW onshore, in percent)/share of new capacity installed in 2022 (GW onshore, in percent)

o ® o o [

China USA Germany India Spain Brazil France
Total: 39.7 % Total: 17.1 % Total: 7.0 % Total: 5.0 % Total: 3.5 % Total: 3.0 % Total: 2.5 %
New: 47.3 % New: 12.5 % New: 3.5 % New: 2.7 % New: 2.4 % New: 5.9 % New: 2.3 %
Finland Sweden Canada Australia UK Rest of the world

Total: — Total: 1.7 % Total: 1.8 % Total: — Total: 1.7 % Total: 16.9 %

New: 3.5 % New: 3.5 % New: — New: 2.1 % New: — New: 14.2 %

Data: GWEC | Graphic design: BWE
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UK Germany Finland
Total: 14,575 | Total: 58,951 Total: 5,607
2022: 511 2022: 2,403 2022: 2,430
2021: 328 2021: 1,925 2021: 671

. +| Sweden Pakistan China
The Total: 14,393 Total: 1,817 Total: 333,998
Netherlands 2022: 2,441 2022: 301 2022: 32,579
Total: 6,223 2021: 2,104 2021: 229 2021: 30,670
2022: 933
2021: 952
P
France Turkey Kazakhstan «— Japan
Total: 20,653 Total: 11,969 Total: 755 Total: 4,668
2022:1,590 2022: 867 2022:418 2022- 149
2021: 1,192 2021: 1,400 2021: 88 2021: 211
Morocco South Korea
Total: 1,788 Total: 1,658
2022: 276 2022: 96
2021: 197 2021: 64
Egypt Saudi-Arabia India — «——— Philippines
Total: 1,702 Total: 422 Total: 41,930 Total: 443
2022: 0 2022: 0 2022: 1,847 2021: 0
2021: 237 2021: 416 2021: 1,459 2022:0
Vietnam
K Total: 3,102
Total: 435 0029
TR 2021: 2,717
2021: 102
South Africa
Total: 3,442
2022: 0
2021: 668

Inst. total output
(onshore, in MW)

< 1 thsd. MW
1-10 thsd. MW
A 10-20 thsd. MW
20 - 50 thsd. MW .
L 50-100 thsd. MW | 4
>~ >100 thsd. MW

g . Asia/Pacific ———
Newly installed capacity s
43.3 GW

TXLiX
in 2022 by region : I: : :
~

Yy

(onshore/offshore, in percent)

Africa/
,< ‘< / Middle East
04%

24.6 %
19.1 GW
N 0.3GW
North America Central and
124% South America
9.6 GW 6.7%
52GW

Wind Industry in Germany 17



18

Economic report | Status quo | OFFSHORE

NordseeOne wind farm.
Photo by Ulrich Mertens.

“We know very precisely how things

You have referred to the commis-
sioning of four offshore wind farm
areas in the German North Sea and
Baltic Sea by the Federal Network
Agency (July 2023) with a capacity
of 7 gigawatts as “a big step for the
energy transition”. You have spoken
of “anew economic miracle based on
offshore wind power”. What makes
you so optimistic?

Thimm: “By putting out a tender and
commissioning 7 gigawatts of new
electrical capacity, the Federal Network
Agency has added almost as much
capacity to the German offshore wind
project pipeline as has been built in the
German North and Baltic Seas over the
past decade. Numerous companies
participated in the tender process and
bid enormous sums of money; in this
respect, it not only represented a major
step forward for the energy transition,
but also sent an important signal that the

Wind Industry in Germany

will proceed.”

AN INTERVIEW WITH STEFAN THIMM,
MANAGING DIRECTOR OF THE
GERMAN FEDERAL ASSOCIATION OF
OFFSHORE WIND FARM OPERATORS
(BWO)

sector is in good shape and determined
to build offshore wind farms in Germany
and to make them a mainstay of the
energy transition. The plans currently
being drawn up by countries bordering
the North Sea indicate that this could
become another “economic miracle”. Ata
summit in Ostend in April, they agreed to
install 120 gigawatts of offshore wind
power in the North Sea by 2030, and as
much as 300 gigawatts by 2050. The

United Kingdom will supply a further
100 gigawatts. Experts estimate that this
will require an investment of about a
trillion euros. If we approach thisin a
clever manner, it will also have a
significant effect in Germany in terms of
value creation and employment through-
out the entire value chain.”

During the first six months of this
year, 24 new offshore wind turbines
with a combined capacity of 229 meg-
awatts (MW) were connected to the
national grid. There are currently
1,563 wind turbines with a combined
capacity of 8,385 MW operating in
the German North Sea and Baltic Sea.
How would you rate this increase?

“Following the stagnation in 2021, in
which not even a single turbine was
installed, it is good that our member
companies will now be able to con-
nect new wind turbines to the national



grid. We have a good idea of what will
happen between now and 2030 thanks
to the offshore installation agreement
between the northern federal states
and the grid operators. For the sake

of the entire value creation chain, we
would have wished that more could be
built sooner, yet the Grand Coalition
has determined that the expansion
will be slow for many years to come.
We now have to deal with the fact that
most of the expansion expected by
2030 will come in the final two years of
the decade.”

The offshore wind industry is
expected to install an additional 22
gigawatts (GW) of offshore wind
power capacity by 2030. What needs
to happen in order to close the gap
between the current reality and the
targets that have been set?

“In order for this plan to work, we need
to review the potential bottlenecks
throughout the value chain, from the
labour force to the industrial capacity of
foundation and turbine manufacturers,
the number of construction vessels, and
port capacity, to name just some of the
most important factors. This is why it is
so important to create the industrial
policy conditions, which will provide

the security needed in our industry,
which is mostly characterised by small
and medium-sized enterprises, to
encourage the necessary investments, a
cause to which we are strongly commit-
ted. For example, it would be desirable
to open up the KfW Offshore Wind
Energy Programme to supply chain
operators and to introduce a fast-track
special depreciation allowance for
investment costs. The Federal Govern-
ment's maritime proposal, which was
supported as a parliamentary motion
this July, is providing further important
impetus in this context.”

In the past you criticised the transi-
tion to a tender-based funding model
(2017). Have your fears been con-
firmed? What is your current assess-
ment of the situation?

“We are looking to the future. Our
current focus is on how tender rules
could help us to achieve our energy
policy goals and generate further
positive effects in areas such as value
creation and employment in Germany
and Europe, as well as the compatibil-
ity of the expansion of offshore wind
energy with the protection of biodi-
versity.”

Safety training at the NordseeOne wind farm, Northland Power. Photo by Ulrich Mertens.
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How might the tender model be
structured such that it strengthens
the European and, in particular, the
German offshore industry in the long
term?

“For one thing, it is important that poli-
ticians do not unnecessarily increase the
risks for further expansion by adopting
a particular tender model. This is why
we criticised the unrestricted bidding
model in the latest contract award
round for offshore wind areas, which
led to the successful bidder paying 12.6
billion euros to secure the contract. This
will significantly increase the cost of
the electricity generated in these wind
farms and put added pressure on the
supply chain. As we see it, this money,
which is roughly equivalent to the
investment needed for more offshore
wind farms producing an additional 3.6
gigawatt of electricity, could have been
used more wisely. So, qualitative criteria
ought to be weighted more heavily in
tender processes, just as the EU is also
striving for in its Net Zero Industry Act.”

Like many sectors in Germany, the
offshore wind energy industry is
struggling with rising electricity
prices, disrupted supply chains,
and a shortage of skilled workers,
to name just a few factors. What are
the biggest challenges you face and
what strategies are you planning to
implement in order to meet them?

“We do see a number of challenges,
although the future surcharge on elec-
tricity prices is one that could have been
avoided in view of the unlimited bidding
competition. But the 12.6 billion euros
that were spent also need to be recov-
ered. Apart from that, we, together with
the onshore wind energy sector, will
need good ideas and a stable environ-
ment in order to be able to recruit and
train enough skilled workers. Here we
look forward to a productive exchange
of ideas and joint initiatives.”

The interview was conducted by:
Heiko Hamann.

Wind Industry in Germany
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Wind power
worldwide
(offshore)

USA
Total: 42
New: 0

Total installed capacity worldwide/
newly installed capacity in 2022

Total installed
capacity
57.7 GW
(2022)

Newly installed
capacity
9.4 GW
(2022)

Regions Share of total capacity (GW offshore, in percent)/share of new capacity installed in 2022 (GW offshore, in percent)

® o

China UK Germany The Netherlands Denmark
Total: 46 % Total: 24 % Total: 14 % Total: 5 % Total: 4 %
New: 72 % New: 14 % New: 4 % New: — New: —
Belgium France Vietnam Rest of the world

Total: 4 % Total: 1 % Total: 1% Total: 1%

New: — New: 5 % New: 3 % New: 2 %
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Chapter 2: Challenges

Politicians have delivered on their promises yet the general conditions for the wind
energy sector remain challenging. What is the current mood within the industry?
The eleventh edition of the WindEnergy trend:index presents an extremely positive
assessment of the German wind energy market across all regions.

Eleventh WindEnergy trend:index
Positive mood prevails in the German wind
industry while Asia and North America see an

In the eleventh edition of the WEtix report,
the positive assessments given six months
ago for Germany, Europe, North Amer-

ica and Asia remain largely unchanged.
Following a slight downturn during the last
six-month assessment period, the latest
survey shows a minute improvement.

Asia and North America in particular are
continuing their upward trend while results
for Europe and the rest of the world are
slightly down. In Germany, the situation in
offshore wind has improved while onshore
has declined somewhat; however, after the
poor assessments seen in past years, the
generally positive mood remains intact.

In Germany, the situation in
offshore wind has improved
while onshore has declined
somewhat; however, after the
poor assessments seen in past
years, the generally positive
mood remains intact.

Wind Industry in Germany

upturn.

For the first time, Australia, South America
and Africa, summarily referred to as “rest
of world” in this report, take last place.
WEtix published the twelfth issue in the
meantime, this is an older snapshot.

The importance of training and con-
tinued education is seen as very high,
especially in the onshore segment.
Respondents continue to see high
saving potential in new technologies,
surprisingly expecting turbine output
to further increase significantly.

These are summary results of the new
WindEnergy trend:index (WEtix) which
has been compiled and published at six-
month intervals since 2018. It is published
jointly by WindEnergy Hamburg, the
global onshore and offshore wind energy
event, and wind:research, the leading
market research institute for wind energy.
More than 500 respondents took part in
the current survey between mid-March

Assessments of the global
markets remain quite posi-
tive and the mood is generally
good for both onshore and
offshore wind.

and end of April 2023, contributing their
assessments of the development of the
global onshore and offshore wind industry.
Allin all, more than 10,000 experts have
participated in WEtix surveys since 2018.
The survey covers all onshore and offshore
regions globally. The predefined market re-
gions include Germany, Europe (including
Germany), North America, Asia and Rest of
World (RoW), comprising Africa, Australia
as well as Central and South America.

Mood has dimmed slightly across

all regions but remains positive

The changes observed since the last edition
of the WEtix survey in autumn 2023 are
relatively minor compared to the some-
times dramatic changes in previous years.
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How do you assess the global market for the
onshore wind industry in the next twelve months?

= Germany Europe (inkl. GER) = North America Asia = Rest of the World

+100 Q2/18 Q4/18 Q2/19 Q4/19 Q2/20 Q4/20 Q2/21 Q4/21 Q2/22 Q4/22 Q2/23

/M ~—

-100
How do you assess the global market for the
onshore wind industry in two years?
= Germany Europe (inkl. GER) = North America Asia = Rest of the World
+100 Q2/18 Q4/18 Q2/19 Q4/19 Q2/20 Q4/20 Q2/21 Q4/21 Q2/22 Q4/22 Q2/23

-100

Figure 1: Assessment of the global market for onshore wind energy in the next twelve months and in two years

The general conditions
for wind energy again
received mostly positive
assessments.

Assessments of the global markets remain
quite positive and the mood is generally
good for both onshore and offshore wind.
In a short-term retrospective especially,

all markets are showing improvements.
The mood in Germany, having improved
steadily from the third quarter of 2019 until
the first half of 2022, is stagnating on a
very high level compared to earlier years.

The overall mood remains positive:
There is no industry segment, time
period or region where the mood is
declining into the negative quadrant; in
the context of all WEtix trend surveys
conducted so far, most ratings are still

in the medium to upper range. Short-
term developments have improved in
both, Asia and North America, with both
regions maintaining very high levels.

The general conditions for wind en-
ergy again received mostly positive
assessments. Compared to the pre-

vious six-month survey period, some
of the assessments are now trending
upwards, with only Europe and the
rest of the world declining slightly.

High relevance of education and
training programmes; concerns

about supply chain disruption

While the situation of the wind industry
is, by and large, seen in a positive light,
the market stakeholders are expressing
some concerns. This WEtix again includ-
ed a question regarding the importance
of education and training for the wind

Wind Industry in Germany 23
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0.0% 10.0% 20.0%

W very negative

30.0%

in the next twelve months?

M negative neutral positive

What impact have education and training in your opinion for the wind energy industry

M very positive

33.6%

45.0%

40.0% 50.0 % 60.0 %

70.0 % 80.0 % 90.0 % 100.0 %

Figure 2: Importance of education, training and qualification programmes for the wind industry

2030?
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Specifically, how do you estimate the
future development of turbine size:
How much power will newly installed
onshore turbines have on average in

2030?
H
22.5% Mean value: 50.0%
8.2 MW
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Specifically, how do you estimate the
future development of turbine size:
How much power will newly installed
offshore turbines have on average in

Mean value:
44.5% 18.8 MW
36.2%
14.6 %
13to<16 1l6to<19 19to< 22 22to<25

Figure 3: Assessment of turbine size developments for onshore and offshore

industry. The results speak for themselves:
This WEtix again reflects wide-spread
concerns regarding the availability of
skilled labour. More than 66 % of respond-
ents assign high or very high importance
to the availability of education and
training programmes for wind energy.

After the last issue of this report signalled
an end to the period of stagnation in the

assessments of saving potential, the latest
survey hardly shows a change of opinions.
The question about turbine sizes and power

Wind Industry in Germany

More than 66 % of respond-
ents assign high or very high
importance to the availability

of education and training
programmes for wind energy.

output expected for 2030 for both the
onshore and offshore segments, includ-
ed in this WEtix survey for the first time,
addresses the potential for further tech-
nological progress. For both segments,
respondents expressed expectations of a
more or less significant increase of turbine

output power, notwithstanding the gen-
eral opinion voiced by industry experts
that growth is finite. This is attributable
to hopes that turbine manufacturers will
finally enter the profitable zone, which is
a necessity in the long term. An average
size of 18.8 MW for offshore, and 8.2
MW for onshore turbines would repre-
sent an additional significant increase.

We thank WindEnergy Hamburg
and wind:research for the permission to publish.
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How old are Germany’s wind energy plants?

We have divided the wind energy plants into 5 categories and looked in each federal state to
see whether one finds predominantly younger or older plants. This provides indications of
which regions have recently seen strong expansion or where repowering is a viable option.

Schleswig-Holstein Mecklenburg-Western Pomerania

Lower Saxony

Brandenburg

Saxony-Anhalt

Baden-Wiirttemberg Bavaria

63
21
9 6
9 5
P Germany
: as a whole
T T e 16
37
. 19
Readi el 14
eading example: Federalstate _____ o 14
In Rhineland-Palatinate, 41% of the plants were P
commissioned between 2013 and 2017. ® CommI'SSI'OHE’d 2018-2022
@ Commissioned 2013-2017
Data: Marktstammdatenregister MaStR. ® Commissioned 2007-2012
Analysis: Fachagentur Windenergie an Land. Preparation: ® Commissioned 2003—-2006
BWE. As of: 31.12.2022. ® Commissioned 2002
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Focus

Funding

Funding is a decisive factor in the economic success of wind turbines.
We spoke with a number of important capital providers about current
developments and challenges.

=Dan T)}sk offshore wind farm'in-the North Sea
Photo by Jan Oelker,
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“A perceptibly positive basic mood”

The right type of funding is crucial for the
economic success of a project because

of the cost, duration, and complexity

of many investments in the renewable
energy sector. Investors need long-term
secure framework conditions before
making a commitment, which is precisely
what the dynamic but innately volatile
wind energy sector cannot offer. So, what
is the current mood within the sector? We
discussed this with experienced industry
experts.

Geopolitical risks

On the one hand, there has been a price
rally in the cost of raw materials and
transportation coupled with inflation and
the resulting rise in interest rates. On the
other hand, there are time-consuming
approval procedures and regulatory
interventions such as the cap on electric-
ity price increases: the list of challenges
currently facing companies and investors
is long and getting longer. There are also
geopolitical risks at the international level
(for example the Russian war of aggres-
sion in Ukraine) as well as challenges

at the local level (for example nature
conservation).

o

Not a simple banking operation

As Inka Klinger, Head of Project Finance
in the Infrastructure and Renewables
division of Commercial Bank explains:
“Funding infrastructure investments in
the renewable energy sector is anything
but business as usual for a bank.” This
Hamburg-based financial institution has
been providing funding in the renewable
energy sector for over 25 years in which
time, as Klinger continues: “we have con-
tributed to many success stories in this
sector. Our funding solutions are based
on a profound commercial understanding
of our partners and their objectives.”

An important project partner

And that is exactly what companies are
looking for. As Fabian S6semann, Man-
aging Director of GP Joule Plus GmbH,
explains on behalf of many companies in
the sector: “The bank will always be the
solid pillar when it comes to project fund-
ing because, as professional institutions
with two decades of experience in this
sector, banks serve as important project
partners.”
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Beekeeper Harald Krause with beehives in the EnBW solar park Weesow Willmersdorf. Photo by Paul Langrock.

Inflation and rising interest rates

And, in the face of rising inflation and the
resulting higher interest rates, experience
is crucial. These issues affect investors
and project developers equally as
Alexandra Pohl, Group Manager Renewa-
ble Energies Germany explains: “The new
framework conditions affect the duration
and amount of funding. Claims for equity
capital contributions may increase due to
current interest rates.”

Plenty of interest in funding renewable
energy projects

However, the experienced banker also
adds that: “there is still plenty of interest
in funding these projects.” This is also
reflected in DZ BANK's books. DZ BANK
increased its funding for renewable
energy projects to 6.5 billion euros last
year, a significant portion of which is due
to the German renewable energy busi-
ness. On the market side, the SFIE Group
deals with the expansion of renewables
in Germany and, in collaboration with
the relevant credit institutes, achieved a
record result in terms of new loan volume
last year.

Wind Industry in Germany
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Solar Park Vogtsburg Citizens' Energy Cooperative. The energy cooperative owns 75 percent of this
solar park with 7.7 MW peak power and 31,000 solar modules. The remaining 25 percent are owned by
FS Solar Concept. Photo by Paul Langrock.

Renewables are an attractive business
proposition

The figures show that funding renewable
energy projects is an attractive and
important business opportunity for
banks. In addition to working capital
credit lines, the Hamburg Commercial
Bank offers short- and long-term project
funding, liquidity management, and vari-
ous risk management products. “We also
support our clients in the acquisition and
sale of projects and companies, as well

as in the search for and negotiation of
power purchase agreements for projects
exposed to market price risks,” says Inka
Klinger. “We currently provide funding for
around 240 projects in the wind and solar
sector alone, which amounts to around
five billion euros.”

Positive prevailing mood

The fresh breeze currently driving the
sector forward, especially from the
political sphere (see article: wind energy
in Germany), is also confirmed by Andreas
Euler, who is responsible for programme
loans at Rentenbank: “Despite all the
challenges facing the sector,” he says,
“the overall mood in the wind energy
sector is already very positive, which is
something that we also notice.”

Wind Industry in Germany

Sector coupling is the way forward

Euler sees power-to-gas as an exciting
field for development for his bank going
forward. Euler lists “wind power, photo-
voltaics and especially in combination with
biogas, storage solutions, as well as heat
and utilisation concepts” by way of example
and goes on to say that: “This combination
will be challenging over the medium term
but will eventually result in real added
value for the electricity market.”

The challenge of electricity market
design

Another challenge cited by the industry
expert, is a “new remuneration system
for the generation of electricity from
renewable resources”. “The idea of a
new electricity market design is a really
exciting topic that could provide new
impetus for refinancing investments.”

Key factor renewables

One key factor for the sustainable devel-
opment of Germany and Europe will be
investing in infrastructure. Whilst shifting
the focus to renewable energy sources
will open up new opportunities, it will
also throw up new challenges. In spite of
all the challenges, the financiers we spoke
to are confident that they will continue to
serve as important partners throughout
the current and future developments
within the renewable energy sector.

Author: Heiko Hamann

If you are looking for a financial service
provider for your renewable energy project
then please refer to the business directory
towards the end of the document.

Photovoltaic and wind power plants along the A24 highway. Photo by Paul Langrock.
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Wind turbines are replaced by larger and more powerful ones after 15 to 20 years, so it is not
surprising that repowering is playing an increasingly important role within the sector. Compa-
nies with in-house project development departments take on the repowering of their tur-
bines themselves, whilst others hire external planning companies. What is the general mood
among them? We spoke to several experienced industry experts.

Some are still hesitant ...

Michael Lange from Momentum sees the
Easter 2022 Act as an important game
changer for repowering projects: “This
will be a great boon. In future, | won't
have to wait for challenges to regional
plans to be resolved.” According to

his observations, many companies are
hesitant and are rethinking their current
projects. “However,” he says, “in a few
years, this legislation will result in a raft
of new projects. Let’s hope that all the
German companies currently active in the
sector will still be there by then.”

... whilst others are springing into action
Other companies are already springing
into action. As Ann-Kathrin Weller of
EnBW reports: “we are taking on more
and more repowering projects. Slowly
but surely, we are making progress in

this area.” In some cases, companies

are purchasing sites that are known to
have wind turbines suitable for targeted
repowering. The benefits are that the site
is available, the wind strength has already
been measured, and the infrastructure
and grid connections are already in place,
which facilitates planning enormously
and makes the projects economically
attractive.

Opportunities abroad ...

Peter Spengemann (Head of Repowering,
wpd windmanager) sees significant
economic opportunities abroad.
“Germany began repowering early on.
Other European countries are closely
watching us with interest. Once the
political groundwork is laid and projects

Elster wind farm: Dismantling of the 50 older Enercon E-40 units; temporary storage of the old systems.
Photo by VSB Group.

reach a suitable operational age, German
companies operating wind farms in those
countries can greatly benefit from their
existing expertise.” Offshore wind farm
repowering is also slowly moving into

the starting position. While there are
currently no concepts that include dealing
with underwater components, it's only a
matter of time before the first concrete
projects emerge here as well.

... and pro-repowering legislation at
home

The purpose of the amended Federal
Nature Conservation Act is to simplify
repowering procedures. The novel delta
approach only takes account of the neg-
ative difference between the impact of a
new installation compared to the existing
legacy plant, which as Jens Schéttler of
renewable energies europe e3 points out,
has been a long-standing demand within
the sector. In terms of species protection,

“we can now continue to use the existing
permit.”

Schottler also sees significant potential
in the revision of § 245e of the Building
Code, which allows deviations for repow-
ering facilities from designated priority
areas. In the future, the new Section 249
of the Building Code will come into play,
which provides for extensive repowering
rights for existing parks, regardless of
whether the basic principles of spatial
planning are affected. This would turn
even more existing wind turbines into
repowering projects.

Author: Martin Schneider

If you are looking for a repowering
company to manage your renewable
energy project then please refer to the
business directory towards the end of the
document.
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Question: “The demand for skilled
workers will continue to be a challenge
for the wind industry for several more
years. How do you attract new
employees?”

“As a rapidly growing company, this is our
greatest challenge. Accordingly, invest-
ments in training and further education are

given high priority at Deutsche Windtech-
nik. This year alone, we welcomed 38 new
mechatronics trainees. In total, we
currently have over 100 trainees and dual
students. In addition, we continuously train
lateral entrants as service technicians. We
are taking the next important step with our
DWT Campus. It will intensify and harmo-
nize all our activities in these areas.”

MATTHIAS BRANDT, Director, Deutsche Windtechnik

“As a company, we place enormous impor-
tance on being an attractive employer,
which applies equally to our existing
employees and to potential applicants. Our

corporate culture is extremely important
to us and, of course, we are always looking
for ways to make it even more attractive. It
is all about a good work-life balance and
flexible working hours, but also about such
things as how we deal with stress or mental
health issues. Our windmanager can, for
example, use the services of Likeminded at
any time. Of course, we also offer other
benefits such as fitness services, bicycle
leasing, and our Corporate Benefits Portal.”

HENNING RUPKE, Director International Operations,
wpd windmanager GmbH & Co. KG

“What characterises us at RES are our clear
values and our great commitment to the
cause. We are a great team and support
various initiatives to offer marginalised
groups of people an open and appreciative
working environment. With us, everyone
can contribute and develop. We love what
we do and what we do is important. So if
you want to get involved in the energy
transition, you've come to the right place. In
addition to an exciting working day, we
offer potential employees attractive
salaries as well as various additional
benefits, discounts and flexible working
time models. In addition, we are consist-
ently pursuing new paths in order to meet
the acute shortage of skilled workers and
the increasing demand in our industry. For
example, we cooperate across borders with
our international RES colleagues in our
maintenance or repair services and
increasingly see supposed competitors as
partners as well. The entire industry can
benefit from closer cross-company cooper-
ation and consistent coordination of scarce
human resources.”

PHILIP THIEMANN, Support Services Director,
RES Deutschland GmbH

Wind Industry in Germany

“We believe that team performance is
more than the sum of individual perfor-
mances. We promote a personal, humane,
and respectful corporate culture based

on mutual appreciation. The first ‘Green
Wind employee wind turbine’ is currently
going through the approval process, which
will make all our employees, from student
trainees to managers shareholders.”

SARAH BEHRENS, Managing Director,
Green Wind Managing GmbH




“Volkswind's corporate culture is based on
a feel-good atmosphere which prioritises
fun at work, a good work-life balance, and
personal development. We practise
transparency, promote proactive thinking,
and enjoy a non-hierarchical corporate
structure. My door is always open, even if
you may have to queue up at times.”

KATJA STOMMEL, CEO, Volkswind GmbH

i
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“We offer interesting jobs that involve a lot
of responsibility but are flexible in terms of
location. Flexible working hours and
modern social benefits are a matter of
course for us.”

CARSTEN BOVENSCHEN, CEO, JUWI-Gruppe

“Wanted: Wind Energy Enthusiasts! At
Wolfel, we understand that knowledge
means nothing without the people who
apply it. As an employer, we are distin-
guished not only by our expertise, but
particularly by our extraordinary friendli-
ness and open, appreciative interaction
with each other. Join our team and shape
the future of the wind industry with us!”

DR.-ING. CARSTEN EBERT,
CTO, Wolfel Wind Systems GmbH

“Here at wpd, we are working together
with great passion on one of the greatest
and most exciting challenges of our time:
phasing out the use of fossil fuels and
switching to green energies. Become part
of wpd. Don't just do anything. Do some-
thing for the climate!”

ANNIKA SCHULTE, Senior Project Manager,
wpd GmbH

Question: “How do you evaluate the
potential offered by the repowering of
existing wind turbines? “

“REWITEC focuses on the continued
operation and value retention of existing
turbines - our patented technology is
applied in gearboxes and bearings to make
wind turbines more durable and increase
efficiency.”

STEFAN BILL, Managing Director, REWITEC GmbH

“The German government's targets are
very ambitious and also a great incentive
for us. We are investing heavily in the
expansion of photovoltaics and onshore
wind. Of course, this also includes repower-
ing our existing plants. Like our repower-
ing project in Karstadt, that has enabled us
to quadruple electricity production on the
same surface area.”

RALF SCHURKAMP, Managing Director,
ENGIE Deutschland Erneuerbare GmbH

Wind Industry in Germany
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Chapter 3: Solutions

There are three issues that will continue to pose a challenge within the sector for the
foreseeable future: the shortage of skilled workers, acceptance among the population
and digitalization. Yet companies themselves can make an active contribution in these
areas. There is often untapped potential in the labour market for skilled workers from
abroad, lateral entrants, older employees, and women. We have spoken to them.
And we introduce you to wind farms without wind turbines and solutions for more
digitalization in an infographic.

Language is the key

We can no longer do without foreign skilled workers. I’'m speaking to international
professionals who had the courage to relocate to Germany. They all agree
it’s virtually impossible to gain a foothold in the door of the German wind industry
without the ability to speak German.

L R
JUAN HERNAN

A bumpy start

| spoke to Juan Hernan, an industrial engineer at Energiequelle,
who relocated to Germany from Spain 20 years ago. His first
employer here had assured him that he wouldn’t need to speak
German. It rapidly became apparent that this was a bit optimistic
as Juan worked in North Frisia where English was less common in
people's everyday lives.

Upon his arrival, Juan was supported by friends and colleagues,
but less so by his then employer. The challenge of becoming
integrated in a new country can only be mastered through social
contacts, for example through leisure activities after work, by
joining clubs or through the church community. Taking new
employees by the hand, helping them to take the first few steps,
and perhaps even having a member of staff take them along to
local events, is of little cost to the employer and facilitates
integration.

Wind Industry in Germany

PIERRE DUCHALAIS

The objective is to learn German

Pierre Duchalais, who relocated to Cologne from France in 2017, had a
similar experience. “The big city was probably not helpful when it came
to learning the language,” he told me. There is a large French communi-
ty in Cologne where, for many years, he spent much of his free time.
Work in English; downtime in French. Pierre spent the first three years
living in a bubble, standing in the way of his goal of learning German.

Switching to Energiequelle and moving to the smaller town of
Bremen helped: he asked his new colleagues not to speak to him in
English and now, after just two years, | can hold a conversation with
him entirely in German. His advice to other skilled workers consider-
ing relocating to Germany is to think carefully about what they want
to get out of their stay. If all they want to do is gain some short-term
experience in the wind energy sector, then choosing a company in a
major city with an international environment would be a good
choice. If, on the other hand, they want to migrate to Germany on a
long-term basis, then it would be better to move to a smaller city.



EUGENE CHANG

Cultural differences ...

Eugene Chang, who first came to Germany from Taiwan to do a
master's degree in business studies, talked to me about a German
work culture that initially seemed foreign to him. He is currently
living in Hamburg and works for @rsted.

In Asia, he says, work and private relationships usually overlap.
Going out for a beer after work to talk about work, ongoing
projects, and upcoming tasks, he said was very common. In
Germany, colleagues tend to go straight home after work and
separate their private and professional spheres. Whilst Eugene
thinks this is good in principle — he sees it as part of the more
efficient and focused work ethic of many Germans — it did make it
more difficult to make new friends.

Finding accommodation is another problem: there is a shortage
of affordable housing, especially in the larger cities. An acquaint-
ance who had been living in Germany for many years helped
Eugene with his search and the application process. International
exchange is important, Eugene tells me; in his experience,
companies such as @rsted, which operate internationally, are
actively promoting it.
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KENNY ROY

... and bureaucratic hurdles

Kennie Roy came from India to do a master's degree and cur-
rently works for Prokon. When | asked him about the difficul-
ties involved in immigration, he immediately sighed about the
bureaucratic hurdles. He felt overwhelmed by the number of
letters he received from the authorities in the post. Fortunately,
his new colleagues at Prokon helped him. Pro-active network-
ing, he says, is extremely important in any case: online services
such as LinkedIn, Stepstone or Monster were a good place to
start both in India and in Germany, but personal contact and
contacts on the social networks were just as important in this
country. Companies in India would often go to universities in

an attempt to attract new employees, a practice which is less
common in Germany, where one has to proactively visit job fairs.

What can companies do?

- Offer help with bureaucracy, not only job-related

- Take account of families, research contact persons if
necessary and offer assistance

- Provide support with finding accommodation and leisure
activities once the person has taken up the job, e.g.,
asking colleagues to help

- Actively encourage personal interactions within the
company

Want to find out more?
Another three interviews in German can be found here:
www.windindustrie-in-deutschland.de/interviews/ausland

Fii

HEdEdaaSa

FAIFRFRRRRRRiG

FfFEd PR

te 1emens in Brande, Denmark, over 10,000 wWind.turbines
with 85 percent of all alarms being resolved remotely. Phto by Siefffens Gamies

Renewable Energy.

Wind Industry in Germany

33




34

Economic report | Solutions | LATERAL ENTRY

How much change are you ready for? So-called
lateral entry can open up new opportunities

Lateral entry is an increasingly popular way to address the shortage of skilled workers within
the sector. Companies that specifically invite applications from career changers and non-spe-
cialists have a larger pool of applicants to draw upon.

| carried out a random check and searched online for jobs in the
wind energy sector that explicitly targeted people from outside
the field. One of the qualifications often requested by employers
is vocational training in fields like mechatronics, industrial
mechanics, and electronics.

However, the urgent need for skilled workers has caused a rethink
within the sector, leading some companies to broaden their
requirements. As an alternative to targeted vocational training,
they are now inviting applications from people who have
completed a general “vocational training course in any technical
field or trade”, or ask for skills such as “manual dexterity and
technical understanding” or experience in the “maintenance and
servicing of technical installations”. So which kind of people tend
to respond to these job offers?

DAVID HUTTER

From bricklayer to service technician

I managed to get hold of David Hiitter via his service car phone
in the middle of a wind farm. He is a bricklayer by trade but
had been looking for a job in the wind energy sector for a long
time. He applied directly when requirements were made less
restrictive and the call went out for any experienced tradesper-
son to apply. He had a good general technical understanding
and was very willing to learn — everything else he was taught

in the six-month career changers course at Deutsche Wind-
technik. He received specific training in the maintenance and
repair of Vestas turbines; following a few months of mentored
practical experience, he will now be trained in the mainte-
nance of other turbines and medium-voltage switchgear. Hitter
is happy in the new environment and appreciates the more
analytical work approach, which, he says, is much more about
“understanding problems first, looking for solutions and then
implementing them”. According to him, a tradesman's eye is

a basic prerequisite for this type of work. He learned the rest
in the lateral entry course and through practical experience.
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TIM WEGENER

From shipbuilder to quality inspector

Tim Wegener is a trained locksmith who went on to qualify

as an industrial foreman and spent years building cruise ships
and the like. He now works as a quality inspector at ENERCON.
Whilst this may not be a straightforward career path, what he
can bring to the table is an understanding of large, comprehen-
sive projects in a rapidly growing sector. He is well able to cope
with the recent increase in the demand for wind turbines. The
fact that it is sometimes necessary to move quickly is some-
thing he still remembers from the shipyard, where he also had
managerial responsibility for personnel and technology. Tim
likes the fact that he now works outdoors, is becoming familiar
with many other professions, and is in charge of varied pro-
jects. From ENERCON'’s perspective, Tim represents a success-
ful example of opening up the company to lateral entrants.

During the interview, | asked Tim how best to identify poten-
tial lateral entrants. In his opinion, companies should make
more use of social media to draw attention to themselves and
present the benefits of working for them, the advantage be-
ing that this enables companies to reach people beyond the
wind energy sector bubble and perhaps convince them of the
good prospects and opportunities available within the sector.

Photo by Siem €t



JESSY FRITSCH

From a hands-on to an office-based job

Enpal, a recently founded solar power company based in Berlin,
posts many adverts on social media platforms; | stumbled
across some of their adverts, wrote to them and interviewed
one of their senior employees, Jessy Fritsch, a few days later.
Jessy originally trained as a field electrician, but now manages
a team of electrical specialists from the office. Her previous
employer made a clear separation between field-based trades-
people on the building site and office-based academics. Enpal
takes a completely different approach focusing more on what

a person can actually do rather than the academic degree they
may hold. Jessy saw an advert on Instagram for a job in the
solar power industry and applied. The company offered her a
short theoretical training course at their own training centre
followed by a practical trial under the auspices of an experienced
mentor, which suited Jessy down to the ground: an interesting
new job with close support tailored to her individual needs.
She has never regretted the move into an office-based role.

What can companies do?
- Offer in-house or external lateral entry programmes
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GUNNAR LUX

From marketing professional to project developer

Gunnar Lux is the final interviewee for this article. | was still
searching for someone without a background in one of the
traditional trades. GP JOULE is among those companies that
explicitly advertise jobs for such lateral career entrants. Gunnar
spent many years in marketing before opting for a career change.
“I went for interviews with several companies at that time and
was always looking for a well-conceived induction and profes-
sional training programme. That was particularly important to
me as a lateral entrant with only one year's experience in the
industry.” Following a successful induction process, becoming
familiar with further processes presented no great challenge. His
new colleagues gave him every support and are always happy

to help with a view to advancing projects as a group. Motivation
levels at GP JOULE are high: all employees are fixated on the goal
of 100 % renewable energy sources and are more than grateful
to receive the support of people from almost any background.
“Every conversation | have teaches me something new,” says
Gunnar with a chuckle. “At the same time, | can enrich the sector

based on my experiences in my previous professional career.”

- Explicitly mention lateral entry opportunities in job advertisements

- Broaden their entry requirements (e.g., specific abilities rather than degrees) to increase the potential pool of applicants
- Try to appeal to non-specialists via social media and online advertising

- Offer a flexible, bespoke training programme to address any knowledge gaps among new employees

Want to find out more? Look for lateral entrants at the BWE career fairs (in German): www.bwe-seminare.de/kee

Wind Industry in Germany
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A proven workforce:
how to retain older people in the workplace

Older employees have a lot to offer. As a millennial, | want to get this message across to
directly challenge the ideas that some younger people may harbour. Older people know this
already. They have many years of experience, a high degree of loyalty to their employers,
and a large network of contacts. How could their employers retain them within the company
given that many of them are due to retire in the next few years?

Seven million baby boomers will retire in the next ten years,

including many of the original pioneers of the wind energy sector.
Compared to career changers or skilled workers from abroad, HR
departments may not yet be focusing as much on older employees.
Yet they ought to as the gradual quiet loss of older employees
represents a huge loss. One thing is certain: specific solutions to
this problem are required.

From boss to employee

Fritz Mahrholz was on the verge of taking early retirement. At the
age of 60, he had a small company that employed around 40
people. Then he received an offer from the Danish company,
Momentum, to employ him and all of his existing staff. He was
enticed by the opportunity of setting up a new department but not
being burdened by taking on full responsibility. This is how he went
from being a managing director to head of department. “I'm still
one of those people who enjoy their work,” he told me. From the
employer's perspective, it is about retaining older workers by
offering them a job rather than their being obliged to work.

His new company offers a number of flexi-time schemes: From the
end of next year, he wants to work only 3.5 days: Thursday off,
Friday a half day. However, in spite of Momentum'’s offer of a
part-time arrangement, he is adamant that he will retire as soon as
he turns 65. Now, some three years before finally retiring, Mahrholz
is looking for the right tool to train his successor. He is convinced of
the need for a properly planned and timely handover scheme
regardless of the additional costs this will inevitably involve.

Wind Industry in Germany

A note about the differences between younger and older workers
Gerald Riedel, a partner of the Kiel-based company getproject,
has been observing changes in worker expectations: younger
workers are demanding such benefits as sabbaticals, work from
home or part-time work and older workers have followed their
example and are increasingly demanding the same. Nevertheless,
Riedel stresses the importance of personalised approaches, as
some older employees would prefer to stick to the status quo
that has served them well for decades.

He finds it important to ensure older employees are involved in
the communication process. “It would be easy to assume that all
innovations and modern approaches are inherently good,” he
says: “yet such changes can easily alienate older employees
despite the important experience they can contribute.” He makes
sure to actively listen to employees who are usually less vocal.
“Many of the structures in the wind energy sector are not yet
firmly established,” he says, “so it's particularly worthwhile to
learn from each other. Working on exciting projects is more
attractive, especially for older employees, than team events such
as a Business Run or bicycle leasing as a job benefit. These things
tend to be more attractive to the younger employees.”

Author: Martin Schneider

What can companies do?

- Increase pay for employees who do not retire at 63

- Renegotiate responsibilities and even reduce them where
possible

- Develop personalised work-hour arrangements (X-day week)

-> Continue to place traditional vacancy notices in regional
newspapers

Are you looking for a new professional challenge?

Click here to benefit from the networking opportunities at
the BWE seminars: www.bwe-seminare.de (German events)
and www.windindustry-in-germany.com/events (English events)
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“Visibility is crucial”

Why don't we see more women in the wind energy sector? We asked three
“Women of Windpower” how companies could make the industry more attractive to women.

FINJANEUMANN

160 metres high, on a platform with no guardrails with a free fall to
the left and right, with the wind whistling around your ears.
Acrophobia? Not Finja Neumann. For her, the view from the nacelle
means one thing above all: freedom.

Neumann is a service technician for Vestas, whose job is to inspect,
repair, and maintain wind turbines day in, day out. Most of her
work is done in the nacelle. She only really has to climb on top of it
when the lighting systems need to be repaired or when there’s a
problem with the wind vane. But the view from up there and that
feeling of freedom are simply too tempting, so she likes to climb
the ladder up through the roof hatch just for a short break.

There is a distinct under-representation of women in the renewa-
ble energy sector, where twice as many men as women were
employed in 2019. Until now, more precise figures have not been
recorded for Germany; all we know is how many women have
made it into management since 2022, which is just 6 per cent. Yet
we need to be drawing upon all the available talent. What needs to
be done to entice more women to work for companies such as
Vestas, Nordex and Co.?

A need for female role models

The lack of role models was a reason for Nelly Kirsch to decide
against studying mechanical engineering, although she’s’ now
sure that she would have done well. Kirsch studied energy
economics in Darmstadt and is now a project manager with
Lanthan Safe Sky in Freiburg. “I'd like to see many more women
having the courage to study technical subjects,” she says: “That’s
the only way we’re going to see any change.” When considering a
job opportunity, the proportion of women in the company is an
important criterion for her. In her experience, the working
conditions are usually better and the company more successful
where there are female managers.

NELLY KIRSCH

HANNE MAY

“Visibility is crucial”

Hanne May, head of the Communications Department at the
German Energy Agency and one of the co-founders of the women
of wind energy network, is only too aware that there is still a long
way to go before women will play a greater role in the wind
energy sector. The network opened up to other renewable energy
sources in 2020 and changed its name to women of new energies.
Not long ago, May was invited to the Handelsblatt's Energy
Summit, which is one of the most important events in the energy
sector. “Some 90 per cent of the attendees were elderly men,”
she says, whereby “progressive” gender roles should really be
part of the industry's “DNA”. “Supporters of progress in energy
policy should also be in favour of parity,” she says, whereby she
sees a clear path to achieving this goal: “Visibility is crucial”, so it
is important to publicise the diversity that already exists within
the wind energy sector.

Author: Tilmann Eicke, Ahnen&Enkel

Photo Hanne May: © Goetz Schleser

Photo Finja Neumann: © Frank Rumpenhorst
Photo Nelly Kirsch: Privat

What can companies do?

-> Pay attention to everyday behaviour (Can women have
their say in meetings? Who makes the decisions?)
Promote and support competent women

Set and review measurable diversity targets

Focus on diversity in public relations activities

N2 20\ 28\

Establish an independent office to investigate
transgressive behaviour

Want to learn more?

A longer version of this text in German can be found at
www.windindustrie-in-deutschland.de/karriere-netzwerk/frauen
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Innovative solutions for the wind industry:
Wind energy without rotors

Companies of the German wind industry are among the most innovative globally.
The sector is using technological developments from other fields, such as
digitization and automation, to make wind power plants ever more effective and efficient.

But the use of wind energy is not limited
to conventional wind turbines arranged
in wind farms. The natural power of wind
offers many possibilities for generating
electricity. Research on unconventional
solutions plays a key role in driving
forward the energy transition. Given that
large wind farms require open spaces
and are most suited to thinly populated

Wind Industry in Germany

regions, some companies are wondering
how this environmentally friendly energy
source can also be tapped in places un-
suited for regular wind turbines such as
densely populated urban environments.

This article illustrates innovative ap-
proaches to utilizing wind energy.
While they may not be able to replace

g 1
il 1

i 1
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conventional wind turbines, they can
certainly contribute to optimizing the
efficiency of wind energy, for example
during days with little wind or when it
comes to using wind energy in cities,
between motorways or even on ships.
Solutions like these also help to increase
the social acceptance of wind energy.



Project 1

Wind energy above the clouds

SkySails Group GmbH is a German pioneer
of the wind energy sector. The company
not only offers a new form of energy gen-
eration but also a new propulsion system
for freight ships and large yachts, making
shipping more sustainable and efficient.

Harvesting high-altitude wind energy
with airborne wind energy systems

One of the key technologies is the devel-
opment of airborne wind energy systems
that generate electricity from high-altitude
wind. This technology enables the use of
wind at high altitudes where wind speeds
are higher and more consistent. This
allows sea-going vessels to be supplied
with clean energy which leads to signifi-
cant fuel savings and reduced emissions.

Economic report | Solutions | INNOVATIONS

A SkySails pilot plant in Mauritius already feeds electricity into the island’s grid. Photo: SkySails Power

Fully automated towing kite
propulsion system

Towing kite technology is another
innovation that uses wind power to
tow seagoing vessels. The towing kite
generates a propulsive force that min-
imises the use of conventional fuel.
This not only saves money but also
significantly reduces CO2 emissions.

Greener and more profitable shipping
By implementing these technologies on
ships companies can not only lower their
operating costs but also reduce their
ecological footprint. Using clean and
efficient wind energy allows freight ships
and yachts to operate more sustaina-

bly and mindful of the environment.

Energy generation from high-altitude wind
onshore, offshore and to propel freight ships.
Photo: SkySails Power
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