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Hydrogen, a key element for greenhouse gas neutrality - at global, 
European, national and local level
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https://www.iea.org/reports
/net-zero-by-2050

According to the International Energy Agency's (IEA) net zero 
emissions scenario, hydrogen is expected to cover around 19%
of global final energy consumption in 2050.
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Hinweis: 
Weltweit werden große Wasserstoff-
mengen erzeugt und verbraucht, 
allerdings ausschließlich vor Ort.
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According to the International Energy Agency's (IEA) net zero 
emissions scenario, hydrogen is expected to cover around 19%
of global final energy consumption in 2050.

https://www.iea.org/reports
/net-zero-by-2050

According to the 
Hydrogen Roadmap 
Europe, hydrogen is 
expected to cover 
around 24% of the 
EU's final energy 
consumption in 2050.

According to the Climate 
Pathways 2.0 scenario of the 
Federation of German 
Industries, hydrogen and its 
synthetic downstream 
products are expected to 
cover around 34% of 
Germany's final energy 
consumption in 2045. 

https://www.iea.org/reports/net-zero-by-2050
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Expansion targets and market potential in Germany, the EU and worldwide 
Electrolysis market expected to grow exponentially

Derivation of plant output based on the following 
assumptions:
• Increasing shares of green hydrogen up to 100% 

2050
• Full load hours 5.000 h/a
• Development of Efficiency (2020 – 2050)

− AEL, PEM: 60% - 65,9%
− SOEC: 68,7% – 76,3%
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“To achieve net zero emissions by 2050, global cumulative investments [on hydrogen] must increase        
to USD 1.2 trillion by 2030 and USD 10 trillion by 2050.” (International Energy Agency; Global Hydrogen Review 2021).

optimistic



0

1.000

2.000

3.000

4.000

5.000

6.000

7.000

2020 2025 2030 2035 2040 2045 2050

G
lo

ba
l i

ns
ta

lli
er

te
 E

le
kt

ro
ly

se
le

is
tu

ng
 

(G
w

el
)

0

1.000

2.000

3.000

4.000

5.000

6.000

7.000

2020 2025 2030 2035 2040 2045 2050

Gl
ob

al
 in

st
al

lie
rt

e 
El

ek
tr

ol
ys

el
ei

st
un

g 
(G

W
el

)

optimistisch

baseline

Expansion targets and market potential in Germany, the EU and worldwide 
Electrolysis market expected to grow exponentially

Derivation of plant output based on the following 
assumptions:
• Increasing shares of green hydrogen up to 100% 

2050
• Full load hours 5.000 h/a
• Development of Efficiency (2020 – 2050)

− AEL, PEM: 60% - 65,9%
− SOEC: 68,7% – 76,3%

0

2.000

4.000

6.000

8.000

10.000

12.000

14.000

16.000

18.000

20.000

22.000

2020 2025 2030 2035 2040 2045 2050

N
ac

hf
ra

ge
 H

2 
gl

ob
al

 (T
W

h)

0

2.000

4.000

6.000

8.000

10.000

12.000

14.000

16.000

18.000

20.000

22.000

2020 2025 2030 2035 2040 2045 2050

N
ac

hf
ra

ge
 H

2
gl

ob
al

 (T
W

h)

optimistisch
baseline

4.300 TWh

2.900 TWh

20.500 TWh

9.600 TWh

1.060 GW

520 GW

2.900 GW

6.200 GW

120 GW
80 GW

7

G
lo

ba
l i

ns
ta

lle
d

el
ec

tro
ly

si
s

ca
pa

ci
ty optimistic

Gl
ob

al
 H

2-
De

m
an

d

As with other climate-neutral technologies, this is not just an innovation competition, but an innovation 
race. The “time to market” is very important for companies.

optimistic
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 >95% of investment costs are incurred in economic sectors that are represented on a significant scale.
 Sales potential of up to around €8 billion per year and at least 37,000 new jobs can be derived by 2050.
 Baden-Württemberg and the production of electrolyzers: a perfect match! 

Gummi- und 
Kunststoffwaren

10%

Metallerz. 
und -bearb.

5%

Metallerzeugnisse 48%

Datenverarb.geräte, 
elektron. und opt. Erzeugn.

1%

Elektr. 
Ausrüstungen

7%

Maschinenbau
26%

Reparatur und 
Install. von Masch. 

und Ausrüst. 2%
Sonstige 1%

Gummi- und 
Kunst-stoffwaren

4%
Metallerz. u. -

bearb. 3%

Metallerzeugnisse 7%
Datenverarb. geräte, 

elektron. und opt. Erzeugn.
4%Elektr. Ausrüstungen 7%

Maschinenbau
22%

Repar. u. Install. v. 
Masch. u. Ausrüst.

1% Kraftwagen 
und -teile

30%

Nahrungs- u. Futterm. 4%

Chem. Erzeugnisse 3%

Sonstige 15%

Aufteilung der Investitionskosten einer 
Elektrolyseanlage nach Wirtschaftszweigen

Umsatzanteile der Wirtschaftszweige im Verar-
beitenden Gewerbe in Baden-Württemberg 2019

Sales/employment potential through the manufacture and export of components and systems
Does Electrolysis fit Baden-Württemberg‘s Industry???

Breakdown of the investment costs of an 
electrolysis plant by economic sector

Mechanical
engineering

Mechanical
engineeringMetal goods

etal goods

Turnover shares of the economic sectors in the 
manufacturing industry in B.-Württemberg 2019

optimistic

Cars and car
parts
30%



Opportunities of an international hydrogen economy for Baden-
Württemberg
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“Green hydrogen is a key factor in meeting climate protection targets [...] Our aim is not to make our 
country a major production location, but to make our companies a global supplier of hydrogen 
technologies and to support them in doing so.” (S. 37)

Hydrogen Demand in Baden-Württemberg

Mechanical
engineering

22%

Metal Goods
7%

Cars and car
parts
31%

Hydrogen and
PtX-Products

Generation 
and use

technologies

Turnover shares of the economic sectors in the 
manufacturing industry in Baden-Württemberg 
2019
Foreign turnover: € 200 billion
Export share: 55%



ZSW – Electrolysis research
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materials components stacks & 
manufacturing

systems & 
test field

digitalization
& AI

− catalysts & coatings
− material screening
− accelerated stress 

testing

− electrode
development

− electrode packages
− cell frames

− stack designs up
to MW scale

− from 100 cm² up
to 10.000 cm² 
electrode area

− system designs up to
MW scale

− ElyLab test field

− stack-integrated sensors
− data monitoring
− data analysis applying AI
− digital twins

Development of alkaline electrolysis technology since 2012 
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Supporting the industry in the market ramp-up
Own electrolysis technology on a megawatt scale

 Alkaline pressure electrolysis technology
(1 MWel, double stack system 2 x 0,5 MWel, 30 barü).

 ZSW's own system technology with patented stack design (0,5 MWel, 
3,000 cm² active cell area, to be scale up >10.000 cm² by 2025).

 Complete system documentation and CE certification.

Toolbox of
components designs

Electrolysis stack Stack design

Electrolysis system (1 MWel)
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The initiative „Electrolysis made in Baden-Württemberg“

 Baden-Württemberg as a possible 
export state for electrolysis 
technologies.

 In 2019 approx. 10 suppliers of 
electrolysis systems worldwide with 
references in the MW range. 

No commercial supplier of 
electrolysis technology in Baden-
Württemberg…

…but considerable potentials in 
mechanical and plant engineering 
industry and supply industry.

“The electrolysis word 2019”
Electrolysis suppliers worldwide (all technologies and performance classes).



Industry dialogue
 cross-technology electrolysis 

network established.
 more than 80 companies are 

actively involved so far.

Initiation of a regional electrolysis & components production in Baden-Württemberg
„Electrolysis made in Baden-Württemberg“
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www.bw-elektrolyse.de

https://www.bw-elektrolyse.de/index.php?eID=tx_cms_showpic&file=397&md5=9017d3e73ee6a4aaf915e3c60797182f4818a4b6&parameters%5B0%5D=YTo0OntzOjU6IndpZHRoIjtzOjQ6IjExNzAiO3M6NjoiaGVpZ2h0IjtzOjQ6IjYw&parameters%5B1%5D=MG0iO3M6NzoiYm9keVRhZyI7czo0MToiPGJvZHkgc3R5bGU9Im1hcmdpbjowOyBi&parameters%5B2%5D=YWNrZ3JvdW5kOiNmZmY7Ij4iO3M6NDoid3JhcCI7czozNzoiPGEgaHJlZj0iamF2&parameters%5B3%5D=YXNjcmlwdDpjbG9zZSgpOyI%2BIHwgPC9hPiI7fQ%3D%3D
https://www.bw-elektrolyse.de/index.php?eID=tx_cms_showpic&file=416&md5=7d049ec299dff9aa59836b4ad844e563d8970261&parameters%5B0%5D=YTo0OntzOjU6IndpZHRoIjtzOjQ6IjExNzAiO3M6NjoiaGVpZ2h0IjtzOjQ6IjYw&parameters%5B1%5D=MG0iO3M6NzoiYm9keVRhZyI7czo0MToiPGJvZHkgc3R5bGU9Im1hcmdpbjowOyBi&parameters%5B2%5D=YWNrZ3JvdW5kOiNmZmY7Ij4iO3M6NDoid3JhcCI7czozNzoiPGEgaHJlZj0iamF2&parameters%5B3%5D=YXNjcmlwdDpjbG9zZSgpOyI%2BIHwgPC9hPiI7fQ%3D%3D
https://www.bw-elektrolyse.de/index.php?eID=tx_cms_showpic&file=410&md5=9f411661540abc79e437f20c9d864f69525364e4&parameters%5B0%5D=YTo0OntzOjU6IndpZHRoIjtzOjQ6IjExNzAiO3M6NjoiaGVpZ2h0IjtzOjQ6IjYw&parameters%5B1%5D=MG0iO3M6NzoiYm9keVRhZyI7czo0MToiPGJvZHkgc3R5bGU9Im1hcmdpbjowOyBi&parameters%5B2%5D=YWNrZ3JvdW5kOiNmZmY7Ij4iO3M6NDoid3JhcCI7czozNzoiPGEgaHJlZj0iamF2&parameters%5B3%5D=YXNjcmlwdDpjbG9zZSgpOyI%2BIHwgPC9hPiI7fQ%3D%3D
https://www.bw-elektrolyse.de/index.php?eID=tx_cms_showpic&file=445&md5=d7f4a60dd5285f945c8a9b047ce4298f188b8f17&parameters%5B0%5D=YTo0OntzOjU6IndpZHRoIjtzOjQ6IjExNzAiO3M6NjoiaGVpZ2h0IjtzOjQ6IjYw&parameters%5B1%5D=MG0iO3M6NzoiYm9keVRhZyI7czo0MToiPGJvZHkgc3R5bGU9Im1hcmdpbjowOyBi&parameters%5B2%5D=YWNrZ3JvdW5kOiNmZmY7Ij4iO3M6NDoid3JhcCI7czozNzoiPGEgaHJlZj0iamF2&parameters%5B3%5D=YXNjcmlwdDpjbG9zZSgpOyI%2BIHwgPC9hPiI7fQ%3D%3D
https://www.bw-elektrolyse.de/index.php?eID=tx_cms_showpic&file=409&md5=b36843165fd361c1989f45a74ea0601cffa17722&parameters%5B0%5D=YTo0OntzOjU6IndpZHRoIjtzOjQ6IjExNzAiO3M6NjoiaGVpZ2h0IjtzOjQ6IjYw&parameters%5B1%5D=MG0iO3M6NzoiYm9keVRhZyI7czo0MToiPGJvZHkgc3R5bGU9Im1hcmdpbjowOyBi&parameters%5B2%5D=YWNrZ3JvdW5kOiNmZmY7Ij4iO3M6NDoid3JhcCI7czozNzoiPGEgaHJlZj0iamF2&parameters%5B3%5D=YXNjcmlwdDpjbG9zZSgpOyI%2BIHwgPC9hPiI7fQ%3D%3D
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https://www.bw-elektrolyse.de/index.php?eID=tx_cms_showpic&file=408&md5=8fa6c7a35aff1f3373b919305f0ebee87a0ae0aa&parameters%5B0%5D=YTo0OntzOjU6IndpZHRoIjtzOjQ6IjExNzAiO3M6NjoiaGVpZ2h0IjtzOjQ6IjYw&parameters%5B1%5D=MG0iO3M6NzoiYm9keVRhZyI7czo0MToiPGJvZHkgc3R5bGU9Im1hcmdpbjowOyBi&parameters%5B2%5D=YWNrZ3JvdW5kOiNmZmY7Ij4iO3M6NDoid3JhcCI7czozNzoiPGEgaHJlZj0iamF2&parameters%5B3%5D=YXNjcmlwdDpjbG9zZSgpOyI%2BIHwgPC9hPiI7fQ%3D%3D
https://www.bw-elektrolyse.de/index.php?eID=tx_cms_showpic&file=412&md5=453ad32cc93cac97775b9b3872220d0162a1e35e&parameters%5B0%5D=YTo0OntzOjU6IndpZHRoIjtzOjQ6IjExNzAiO3M6NjoiaGVpZ2h0IjtzOjQ6IjYw&parameters%5B1%5D=MG0iO3M6NzoiYm9keVRhZyI7czo0MToiPGJvZHkgc3R5bGU9Im1hcmdpbjowOyBi&parameters%5B2%5D=YWNrZ3JvdW5kOiNmZmY7Ij4iO3M6NDoid3JhcCI7czozNzoiPGEgaHJlZj0iamF2&parameters%5B3%5D=YXNjcmlwdDpjbG9zZSgpOyI%2BIHwgPC9hPiI7fQ%3D%3D
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Industry dialogue
 cross-technology electrolysis 

network established.
 more than 80 companies are 

actively involved so far.

Electrolyser „made in BaWü“
 Electrolysers can be manufactured 

“made in BaWü”.
 More than 40 companies from BaWü

contributed components and technologies.

Initiation of a regional electrolysis & components production in Baden-Württemberg
„Electrolysis made in Baden-Württemberg“
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Industry dialogue
 cross-technology electrolysis 

network established.
 more than 80 companies are 

actively involved so far.

Electrolyser „made in BaWü“
 Electrolysers can be manufactured 

“made in BaWü”.
 More than 40 companies from BaWü

contributed components and technologies.

Initiation of a regional electrolysis & components production in Baden-Württemberg
„Electrolysis made in Baden-Württemberg“
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Industry transfer
 some product developments have 

already been initiated.
 first companies are starting to build up 

production capacities.

www.bw-elektrolyse.de
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Examples for a successful industry transfer
„Electrolysis made in Baden-Württemberg“
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Electrolysis system − Production started in 2023.
− Series production line planned for 

up to approx. 200 MWel/a 
Filderstadt, ca. 900 employees



Product development „EcoLyzer“
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Supporting Ecoclean (Filderstadt) getting into the H2 market

 First series product (1 MW, 30 bar) put into operation in summer 2024. 

 <3 years from the start of know-how transfer to the commissioning of the first EcoLyzer system.

 ~30 suppliers from Baden-Württemberg.
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Electrolysis system − Production started in 2023.
− Series production line planned for 

up to approx. 200 MWel/a 
Filderstadt, ca. 900 employees

Electrolysis stack − Production of first series stacks is 
planned from 2025.

− Layout of a production line for up to 
approx. 5 GWel/a.

Ravensburg, ca. 1700 employees
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Electrolysis system − Production started in 2023.
− Series production line planned for 

up to approx. 200 MWel/a 
Filderstadt, ca. 900 employees

Electrolysis stack

Electrode coatings

− Production of first series stacks is 
planned from 2025.

− Layout of a production line for up to 
approx. 5 GWel/a.

− Transfer coating process from the 
automotive industry to electrolysis.

− Coating machines for customers 
available since 2023.

Ravensburg, ca. 1700 employees

Nürtingen, ca. 2600 employees



Test and consulting services from material analysis up to megawatt stack testing
Electrolysis test field at ZSW (ElyLab)
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Prevalidation of cell components
(up to 30 bar, 100 cm², up to 10 kW)

Short and full stack testing
(up to 30 bar, up to 40.000 cm², up to 0,5 MW)

Electrode characterisation
and material analysis



Zentrum für Sonnenenergie- und Wasserstoff-
Forschung Baden-Württemberg

Stuttgart Ulm Ulm eLaB Ulm HyFaB Solartestfeld Windtestfeld

THANK YOU FOR YOUR ATTENTION!
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Maike Schmidt

maike.schmidt@zsw-bw.de

+49 711 7870-232

Dr. Marc-Simon Löffler

marc-simon.loeffler@zsw-bw.de

+49 711 7870-233

mailto:maike.schmidt@zsw-bw.de
mailto:marc-simon.loeffler@zsw-bw.de
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