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1. Introduction
 
Climate Change is one of the most pressing issues of our time. There 

is an urgent need to drastically reduce greenhouse gas emissions in the near 

future. Hydrogen and Power-to-X (PtX) technologies play an increasing-

ly important role in mastering this challenge.

Denmark, Germany, and the five northern German states have all re-

leased strategies regarding the future of green hydrogen and PtX 

technologies. The overall goal of all strategies is the decarbonisation

of industry, mobility, and other sectors.

•	 The Northern German and the German strategy focus on (green) hydro-

gen and the direct use of it

•	 The Danish strategy has a wider focus on PtX technologies

The German Government describes hydrogen as one of the key elements 

in the energy transition. Germany’s production capacity of renewable 

energy is limited. It is therefore dependent on importing renewable energy 

sources – including (green) hydrogen.

International cooperation and partnerships are vital for a successful ener-

gy transition. Germany and Denmark are not only geographical neighbours, 

but partners in many regards. Denmark has a large production of wind and 

green power to use for producing green hydrogen and sustainable fuels. The 

demand for hydrogen in Germany will significantly increase in the upcoming 

years. Increased cooperation between Germany and Denmark there-

fore seems to be a no-brainer. 3



2. Power-to-X and hydrogen

The PtX technology

PtX uses electricity coming from renewable sources, where the X des-

ignates the substance produced. 

The core technology behind PtX is called electro- 

lysis, where electricity is used to split water into its elements hydrogen 

and oxygen. Besides hydrogen, hydrogen-based substances (e.g. 

ammonia, methanol, and methane) are produced by using PtX 

technologies as well. These substances can be used as sustainable 

fuels in ships, aircraft, trucks, and heavy industry.

Renewable 
energy 4

 
 
 
 

PtX has the potential to help meet global climate goals. But it is not in and of 

itself environmentally friendly and sustainable. Ambitious and bin- 

ding sustainability rules must apply from the start to make PtX truly cli-

mate neutral:

•	 PtX must be produced from additional green power plants

•	 It should be produced in countries where water shortages are not an 
issue

•	 The necessary CO2 must be taken directly from the atmosphere or from 
processes using sustainable biomass

•	 The ecological and social effects of PtX production must be measured 
through sustainability monitoring

1 - How PtX can contribute to a greener futureI

 

The following figure shows how renewable energy can be used 

for direct and indirect electrification using PtX technologies: 



Hydrogen: Why the hype?

Hydrogen is a sector-coupling fuel and a flexible energy carrier.  

Its benefits are numerous:

•	 Storage of excess electricity from windy regions (on-/offshore)

•	 Decarbonisation of the industrial sector (steel, chemical, and 
cement)

•	 Decarbonisation of the aviation, shipping, and heavy weight 
transport sector

Today, almost all hydrogen production is based on fossil fuels 

such as coal and natural gas.

Only green hydrogen is sustainable in the long term. 

It is however very likely that especially blue hydrogen will play a 

role in the transition phase from grey and brown hydrogen to 

green hydrogen.

5

German-Danish Hydrogen Network

The German-Danish Chamber of Commerce has launched the German-Danish Hydrogen Network. It is an initiative 

for transparency and cross-border cooperation between Germany and Denmark. It is designed to make players visible and 

foster contacts between companies to increase cooperation. We list projects, events, actors, studies, and strategies and pro-

vide information on German and Danish issues with a special focus on cross-border projects. The network is free to join for 

any organisation related to the field of hydrogen. You can find more information and apply for a membership on the 

Network’s website.

2 - Colour categorisation of hydrogen

Hydrogen is often categorised into colours based on 
its production method:

https://www.handelskammer.dk/themen/german-danish-hydrogen-network


Economics of green hydrogen

Global production and supply costs of hydrogen produced with 

renewable energies will decrease in the coming decades. A study 

conducted by the Institute of Energy Economics at the University of 

Cologne shows a significant cost decline in the price per kilogram of 

hydrogen. 
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The results suggest that natural gas reforming with carbon capture and 

storage will be the most cost-efficient low-carbon hydrogen production in 

the medium term (until 2030). In the long run (until 2050), hydrogen 

production from renewable sources could become competitive if 

capital costs decrease significantlyIII.

 
3 - Cost ranges of renewable energy sources hydrogen production 

Source: EWI: Estimating Long-Term Global Supply Costs for Low-Carbon Hydrogen, p. 14II 

 

https://www.ewi.uni-koeln.de/cms/wp-content/uploads/2021/08/EWI_WP_20-04_Estimating_long-term_global_supply_costs_for_low-carbon_Schoenfisch_Braendle_Schulte_new.pdf
https://www.ewi.uni-koeln.de/cms/wp-content/uploads/2021/08/EWI_WP_20-04_Estimating_long-term_global_supply_costs_for_low-carbon_Schoenfisch_Braendle_Schulte_new.pdf
https://www.ewi.uni-koeln.de/cms/wp-content/uploads/2021/08/EWI_WP_20-04_Estimating_long-term_global_supply_costs_for_low-carbon_Schoenfisch_Braendle_Schulte_new.pdf


3. Hydrogen strategies in comparison

Northern Germany
(Bremen, Hamburg, Mecklen-
burg-Vorpommern, Nieder-

sachsen, Schleswig-Holstein)

Denmark Germany

Date of re-
lease

07.11.2019 15.03.2022 10.06.2020 (will be updated by the end of 2022)

Budget (see Germany’s strategy)

Commercial lighthouse projects (in Danish)
Funding 
schemes

(n.a.) •	 REACT-EU initiative/Just Transition 
Fund: 46 mio. €IV

•	 IPCEI (two projects): 114 mio. €V

•	 EUDP1 and DEA2 energy storage funding 
pool: 54 mio. €VI

•	 Funding programme H2 Global: 
900 mio. €VII: Support of hydrogen projects 
outside of the EU that import electricity into 
the EU

•	 IPCEI (62 large-scale projects): 8 bn. € 
(BMWK3, BMDV4, Bundesländer)VIII

•	 “Reallabore der Energiewende”: up to 
15 mio. € per partner (BMWK)IX

Planned 
electrolysis 

capacity

(see Germany’s strategy) 4 - 6 GW 5 GW (the national goal has been raised to 10 
GW by the new German Government in its Coali-
tion Agreement)

1	 Energy Technology Development and Demonstration Programme
2	 Danish Energy Agency
3	 Federal Ministry for Economic Affairs and Climate Action
4	 Federal Ministry for Digital and Transport

Support for PtX 
production

Commercial 
lighthouse projects

330011  mmiioo..  €€

113344  mmiioo..  €€

116677  mmiioo..  €€

International 
partnerships

Infrastructure

Logistics

Electrolysis 
capacity

Steel/chemical industry

99  bbnn..  €€

22,,55  bbnn..  €€

22  bbnn..  €€
11,,55  bbnn..  €€

11  bbnn..  €€

22  bbnn..  €€
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https://erhvervsfremmebestyrelsen.dk/de-nye-erhvervsfyrtaarne
https://erhvervsstyrelsen.dk/industrialliancen-ren-brint
https://www.bmwi.de/Redaktion/DE/Downloads/I/ipcei-standorte.pdf?__blob=publicationFile&v=8
https://www.energieforschung.de/spotlights/reallabore


Goals and 
actions

General
•	 Green hydrogen economy 

in Northern Germany by 
2035

•	 Supply mostly all custom-
ers interested in green 
hydrogen

•	 PtX as a contributor to the realisation of 
the Danish Climate Act

•	 Push for ambitious, pan-European require-
ments for CO2 intensity reduction targets

•	 promote green transition in the trans-
port and industrial sectors

•	 Taking global responsibility for the reduc-
tion of greenhouse gases

•	 Hydrogen as an alternative energy source
•	 Make hydrogen competitive against fossil 

fuels

Regulatory framework and infrastructure
•	 Create attractive frame-

work conditions for 
companies to settle in 
Northern Germany

•	 Establish a joint marke-
ting strategy

•	 Optimise consent 
processes for hydrogen 
plants by 2022

•	 Technology- and infra-
structure-related funding 
programmes should al-
ways allow for the funding 
of hydrogen projects

•	 Set a regulatory framework and infra-
structure in place to allow PtX to perform 
on market terms in the long run

•	 Create the necessary framework in legisla-
tion and the purpose provision to ensure 
that Energinet and Evida can own and oper-
ate hydrogen infrastructure

•	 Continuously improve framework condi-
tions and take up current developments

•	 Further develop and secure quality infra-
structure for hydrogen production, trans-
port, storage and use; create trust

Technical aspects
•	 Develop hydrogen-hubs 

that pool several segments 
of the hydrogen value 
chain by 2025 

•	 Strengthen profession-
al expertise on the topic 
of hydrogen by 2025

•	 Improve the integration between PtX and 
the Danish energy system

•	 Provide the option for geographically 
differentiated consumption tariffs

•	 Create an application-based scheme for 
establishing direct links between major elec-
tricity consumers and electricity producers

•	 Market development for hydrogen tech-
nologies in Germany

•	 Make hydrogen sustainable as a basic sub-
stance for industry

•	 Support science and train professionals

8



Cooperation
•	 States of Northern Ger-

many will cooperate and 
express a joint opinion 
towards others

•	 Develop synergies 
through cooperation 
with neighbouring regions 
by 2025

•	 Be able to export PtX technologies and 
products

•	 Create the framework for a hydrogen 
infrastructure that can be linked to a com-
mon European infrastructure

•	 Ensure worldwide market opportunities 
for German companies

•	 Understand global cooperation as an oppor-
tunity

•	 Enable import of hydrogen to Germany
•	 Develop a transport- and distribution 

infrastructure
•	 Establish international markets, support 

mechanisms, and cooperation for hydrogen

Governance •	 Working group “Nord-
deutsche Koordi-
nierungsgruppe Was-
serstoff”: Organisation 
and coordination of the 
implementation process 
and the political com-
munication between the 
Northern states

•	 Establish a PtX task force to support a 
Danish hydrogen market and infrastructure 
(7,6 mio. €)

•	 PtX secretariat as part of the task force 
to assist project developers and authorities 
with guidance on permitting procedures etc.

•	 Committee that consists of secretaries of 
state to accompany the activities of the NWS 
and reevaluate the strategy after three years

•	 National Council for Hydrogen that con-
sists of 26 experts from economy, science, 
and civil society

•	 Control centre for hydrogen that sup-
ports the National Council with the imple-
mentation of the strategy and monitors the 
national hydrogen strategy

Hydrogen in-
frastructure

•	 Infrastructural fund-
ing programmes should 
make hydrogen projects 
possible

•	 part of the gas infrastruc-
ture can be repurposed 
to transporting hydrogen

•	 necessary development of 
a filling station network 
(approx. 250 stations in 
Northern Germany)

•	 Possibility of establishing a Danish hydrogen 
infrastructure

•	 Necessary framework must be created 
to make it possible for Denmark to establish 
a hydrogen infrastructure for transporting 
hydrogen in pipes and for underground 
storage

•	 Hydrogen infrastructure to neighbour-
ing countries (e.g. Germany) can support 
Denmark’s ability to contribute to decar-
bonisation at the European level

•	 Germany has a well-developed gas infra-
structure

•	 Transport and distribution infrastructure will 
be further developed

•	 Part of L-Gas natural gas system available for 
H2

•	 Expansion and extension of dedicated 
hydrogen networks

9



4. German-Danish cooperation 

Large export potential on the Danish side

Exporting hydrogen would make it possible for Denmark to export more 

green energy. A survey among Danish companies in the PtX value chain 

conducted by Rambøll shows that many companies expect a Danish 

export potential of PtX of more than 2 billion € in 2030. Hydrogen 

supply in Denmark is expected to surpass the demandX. This can make 

Denmark a net-exporter of hydrogen. A pre-feasibility study for a Dan-

ish-German Hydrogen Network by Gasunie and Energinet predicts an ex-

port potential of up to 28 TWh in 2040.

 

 

4 - Danish export potential of green hydrogen

Source: Gasunie/Energinet: Pre-feasibility Study for a Danish-German Hydrogen Net-
work, p. 14XI
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Danish production of wind energy, which can be used to manu-

facture green hydrogen, will only increase in the coming years: 

Two energy islands in the North Sea and the Baltic Sea are currently being 

planned. Vindø shall have a capacity of up to 10 GW in the long term. The 

second energy island on Bornholm will provide up to 3 GW of offshore 

wind energy.

https://en.energinet.dk/-/media/5E43188402D54575B20D13A876FE221A.pdf
https://en.energinet.dk/-/media/5E43188402D54575B20D13A876FE221A.pdf


Collaboration needed

The export of energy can be beneficial for the climate as it reduces the 

need for power plants in other countries. The potential for renewable 

energy development in Germany is limited. The import of energy car-

riers – with an emphasis on hydrogen and synthetic products – will there-

fore play an important role in the future. A study by Agora Energiewende 

predicts a hydrogen demand of about 270 TWh by 2050 in Germany. 

Only 31 % of needed hydrogen will be produced in Germany, the re-

maining 69 % will have to be imported. Even though a 30 GW Offshore 

Hydrogen production is included in 2022 novel Windenergie-auf-See-Gesetz, 

large imports to Germany will still be needed.
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5 - Germany has to import a large share of its hydrogen 
Source: Prognos, Öko-Institut, Wuppertal-Institut (2020): Klimaneutrales Deutschland, p. 29XII

Expert’s opinions that were collected during a Delphi study by the Copen-

hagen Institute for Future Studies and Business Finland indicate that the 

hydrogen market might never be a transatlantic one. 

The future global hydrogen market will most likely be a regional 

one – underlining the importance of cross-border cooperation 

between geographical neighbours.
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https://static.agora-energiewende.de/fileadmin/Projekte/2020/2020_10_KNDE/A-EW_195_KNDE_WEB.pdf
https://www.marketopportunities.fi/494b3b/globalassets/julkaisut/future-watch-report-future-of-hydrogen_delphi-study.pdf
https://www.marketopportunities.fi/494b3b/globalassets/julkaisut/future-watch-report-future-of-hydrogen_delphi-study.pdf


5. Actors

Germany

Category Name Profile More information
Business 
organisa-

tions

Bundesverband der 
Energie- und Wasser-
wirtschaft (BDEW)

BDEW represents some 1,900 companies from the sectors power, 
natural gas, renewable energies, e-mobility, energy grids, and water.

•	 Best practice examples: Hydrogen 
in the energy economy (in Ger-
man)

German Hydrogen and 
Fuel-Cell Association 
(DWV)

DWV is the umbrella organisation in Germany for all concerned with 
the general application of hydrogen as an energy carrier. DWV advo-
cates that hydrogen should be produced from renewable energies.

•	 Position paper regarding the 
National Hydrogen Strategy (in 
German)

•	 Expert commission H2Global 
Foundation

Compa-
nies

ArcelorMittal ArcelorMittal is an international steel company. The ArcelorMittal 
steel plant in Hamburg is already using grey hydrogen for its steel 
production. Under IPCEI funding, the plant will be transformed to 
use green hydrogen in the future.

•	 Hydrogen steel plant Hamburg (in 
German)

BASF The chemical company BASF plans to use turquoise hydrogen to 
reduce its CO2 emissions. Turquoise hydrogen is produced with 
renewable energies out of methane instead of water.

•	 Clean hydrogen at BASF
•	 BASF’s position on hydrogen

E.ON/Hansewerk E.ON is one of Europe’s largest operators of energy networks and 
energy infrastructure. E.ON is the majority shareholder of Hansew-
erk AG. In 2020, Hansewerk started a field test to operate a com-
bined heat and power plant with green hydrogen in Hamburg.

•	 Hydrogen BHKW Hamburg (in 
German)

RWE RWE is a German energy supply group. RWE is currently running 30 
green hydrogen projects with several partners.

•	 Hydrogen at RWE (in German)

Salzgitter AG Salzgitter AG is a German steel manufacturer. With their pro-
gramme “SALCOS”, Salzgitter AG analyses, how hydrogen can be 
used to reduce CO2 in the steel production process.

•	 Salzgitter Low CO2 Steelmaking 
(SALCOS)

Siemens Energy Siemens Energy is an electrical and power engineering manufac-
turer and represents the energy part of the Siemens group. Among 
others, Siemens Energy produces electrolysers for electrolysis 
plants. Together with its subsidiary Siemens Gamesa the company is 
adapting the world’s most powerful offshore wind turbine to inte-
grate an electrolysis system seamlessly into its operation.

•	 Hydrogen solutions at Siemens 
Energy

•	 Green Hydrogen project in the 
Middle East
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https://www.bdew.de/
https://www.bdew.de/
https://www.bdew.de/
https://www.bdew.de/energie/wasserstoff/wasserstoff-der-anwendung/
https://www.bdew.de/energie/wasserstoff/wasserstoff-der-anwendung/
https://www.dwv-info.de/?lang=en
https://www.dwv-info.de/?lang=en
https://www.dwv-info.de/?lang=en
https://www.dwv-info.de/wp-content/uploads/2015/06/20200212-Positionspapier-Nat.-Wasserstoff-Strategie-2020.pdf
https://www.dwv-info.de/wp-content/uploads/2015/06/20200212-Positionspapier-Nat.-Wasserstoff-Strategie-2020.pdf
https://www.h2-global.de/
https://www.h2-global.de/
https://germany.arcelormittal.com/Home/
https://germany.arcelormittal.com/icc/arcelor/broker.jsp?uMen=9d0f6fbb-a799-5199-f8b4-947d7b2f25d3&uCon=7c010c15-a102-cd51-db2a-9147d7b2f25d&uTem=aaaaaaaa-aaaa-aaaa-aaaa-000000000011
https://www.basf.com/global/en.html
https://www.basf.com/gb/en/who-we-are/sustainability/we-produce-safely-and-efficiently/energy-and-climate-protection/carbon-management/innovations-for-a-climate-friendly-chemical-production.html#text878395916
https://www.basf.com/global/documents/en/sustainability/management-goals-and-dialog/political-communication-and-advocacy/BASF_Position_on_hydrogen.pdf
https://www.eon.de/de/pk.html
https://www.hansewerk.com/de.html
https://www.hansewerk-natur.com/de/technologien/projekte/wasserstoff-bhkw.html
https://www.rwe.com/
https://www.rwe.com/unser-portfolio-leistungen/innovation-und-technik/wasserstoff
https://salcos.salzgitter-ag.com/en/index.html
https://salcos.salzgitter-ag.com/en/salcos.html#c141547
https://salcos.salzgitter-ag.com/en/salcos.html#c141547
https://www.siemens-energy.com/global/en.html
https://www.siemensgamesa.com/en-int
https://www.siemensgamesa.com/products-and-services/hybrid-and-storage/green-hydrogen#:~:text=Siemens%20Gamesa%20is%20adapting%20the,now%20reduced%20to%20a%20minimum.
https://www.siemens-energy.com/global/en/offerings/renewable-energy/hydrogen-solutions.html
https://www.siemens-energy.com/global/en/offerings/renewable-energy/hydrogen-solutions.html
https://www.siemens-energy.com/mea/siemens-energy-in-middle-east/company/megaprojects/dewa-green-hydrogen-project.html
https://www.siemens-energy.com/mea/siemens-energy-in-middle-east/company/megaprojects/dewa-green-hydrogen-project.html


Thyssenkrupp Thyssenkrupp is an international group of companies compris-
ing largely independent industrial and technology businesses and 
employing more than 100,000 people. Thyssenkrupp can produce 
electrolysis cells with an output of 1 GW annually.

•	 Hydrogen at thyssenkrupp
•	 2 GW electrolysis plant for NEOM
•	 STEAG and thyssenkrupp steel (in 

German)
Networks, 
alliances, 

others

Erneuerbare Energien 
Hamburg (EEHH)

EEHH is an industry network for future energies and offers inter-
ested stakeholders a platform for networking and information. It is 
part of many hydrogen projects like the “Hamburg Green Hydrogen 
Hub” and “HH2E”.

•	 Sector coupling and hydrogen at 
EEHH

•	 German Renewables Award

German-Danish Hydro-
gen Network

The German-Danish Hydrogen Network is an initiative for transpar-
ency and cross-border cooperation between Germany and Denmark 
by the German-Danish Chamber of Commerce. It is designed to 
make players visible and thereby foster contacts between compa-
nies and thereby cooperation.

Public 
entitites

Germany Trade and 
Invest (GTAI)

GTAI is the economic development agency of Germany. It is the first 
port of call at the federal level for foreign businesses that would like 
to learn about investment possibilities in Germany.

•	 GTAI Information on green hydro-
gen

Nationale Organisa-
tion Wasserstoff- und 
Brennstoffzellentech-
nologie GmbH (NOW 
GmbH)

NOW GmbH is a state-owned company and accepts contracts in the 
field of sustainable mobility and energy supply from federal min-
istries. NOW GmbH was founded in connection with the National 
Hydrogen and Fuel Cell Technology Innovation Programme (NIP).

•	 Projects at NOW GmbH
•	 Funding finder

Wasserstoff-Ge-
sellschaft Hamburg

Wasserstoff-Gesellschaft Hamburg has been building bridges be-
tween politics, science, and industry for over three decades. It is 
working together with stakeholders from the metropolitan region of 
Hamburg to strengthen the role of hydrogen as a sustainable energy 
carrier.

•	 Studies commissioned by Wass-
erstoff-Gesellschaft Hamburg (in 
German)

•	 Heinz and Joachim Gretz Science 
Price (in German)
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https://www.thyssenkrupp.com/en/home
https://hydrogen.thyssenkrupp.com/en/
https://www.thyssenkrupp.com/en/newsroom/press-releases/pressdetailpage/one-of-the-largest-green-hydrogen-projects-in-the-world--thyssenkrupp-signs-contract-to-install-over-2gw-electrolysis-plant-for-air-products-in-neom-124584
https://www.thyssenkrupp.com/de/newsroom/pressemeldungen/pressedetailseite/gruner-wasserstoff-fur-grunen-stahl-aus-duisburg--steag-und-thyssenkrupp-planen-gemeinsames-wasserstoffprojekt-91318
https://www.erneuerbare-energien-hamburg.de/en/
https://www.erneuerbare-energien-hamburg.de/en/
https://www.erneuerbare-energien-hamburg.de/en/energy-topics/sector-coupling-hydrogen.html
https://www.erneuerbare-energien-hamburg.de/en/energy-topics/sector-coupling-hydrogen.html
https://www.erneuerbare-energien-hamburg.de/en/activities/german-renewables-award.html
https://www.handelskammer.dk/themen/german-danish-hydrogen-network
https://www.handelskammer.dk/themen/german-danish-hydrogen-network
https://www.gtai.de/gtai-en/invest
https://www.gtai.de/gtai-en/invest
https://www.gtai.de/gtai-en/invest/industries/energy/green-hydrogen-524564
https://www.gtai.de/gtai-en/invest/industries/energy/green-hydrogen-524564
https://www.now-gmbh.de/en/
https://www.now-gmbh.de/en/
https://www.now-gmbh.de/en/
https://www.now-gmbh.de/en/
https://www.now-gmbh.de/en/
https://www.now-gmbh.de/en/projectfinder/?_sfm_projektstatus=active
https://www.now-gmbh.de/en/funding/fundingfinder
https://www.h2hamburg.de/
https://www.h2hamburg.de/
https://www.h2hamburg.de/studien-4954142
https://www.h2hamburg.de/studien-4954142
https://www.h2hamburg.de/heinz-und-joachim-gretz-wissenschaftspreis-der-wasserstoff-gesellschaft-hamburg-e-v--4954146
https://www.h2hamburg.de/heinz-und-joachim-gretz-wissenschaftspreis-der-wasserstoff-gesellschaft-hamburg-e-v--4954146


Universi-
ties, think 

tanks

Agora Energiewende Agora Energiewende is a think tank that develops evidence-based 
and politically viable strategies to advance the goal of climate neu-
trality. Agora Energiewende develops robust policy proposals for 
decarbonising the economy.

•	 12 insights on hydrogen
•	 How to make renewable hydrogen 

cost-competitive

Friedrich-Alexan-
der-Universität Erlan-
gen-Nürnberg (FAU)

One of FAU’s research focuses lies on energy systems of the future. 
In connection with several partners and across faculties, the FAU 
is doing research regarding hydrogen and innovative processes to 
establish a holistic energy system.

TU Dresden The Chair of Hydrogen and Nuclear Energy at the Technical Univer-
sity of Dresden teaches and is doing research regarding the pro-
duction and application of hydrogen in energy technology and the 
safety of hydrogen technologies.

Technical University of 
Munich (TUM)

Numerous chairs, research groups, and institutes work together to 
jointly advance research in the area of hydrogen and PtX at TUM. 
The TUM Network for Hydrogen and PtX coordinates the research 
efforts regarding hydrogen and PtX at TUM.

•	 TUM.Hydrogen and PtX

14

https://www.agora-energiewende.de/en/
https://www.agora-energiewende.de/en/projects/12-insights-on-hydrogen/
https://www.agora-energiewende.de/en/press/news-archive/how-to-make-renewable-hydrogen-cost-competitive/
https://www.agora-energiewende.de/en/press/news-archive/how-to-make-renewable-hydrogen-cost-competitive/
https://www.fau.de/
https://www.fau.de/
https://www.fau.de/
https://www.fau.de/research/forschungsprofil/forschungsschwerpunkte-der-fau/energiesysteme-der-zukunft/
https://tu-dresden.de/
https://tu-dresden.de/ing/maschinenwesen/iet/wket/die-professur
https://www.tum.de/en/
https://www.tum.de/en/
https://www.mep.tum.de/mep/ptx/


Denmark

Category Name Profile More information
Business 
organisa-

tions

Dansk Industri Energi 
(DI Energi)

DI Energi is part of Denmark’s largest private business organisation, 
the Confederation of Danish Industry (Dansk Industri). DI Energi 
represents over 600 companies across the value chain of energy. 
Among other things, DI Energi’s members are engaged in harvesting 
synergies between energy forms and technologies through 
Power-to-X.

•	 Opportunities in Danish-German 
cooperation on green hydrogen 
(in Danish)

Hydrogen Denmark 
(Brintbranchen)

Brintbranchen is the Danish organisation for hydrogen and PtX in 
Denmark. It represents the entire Danish hydrogen and PtX value 
chain and brings together all stakeholders in this field.

•	 Project: Hydrogen Mobility Europe
•	 Project: HyLaw

Wind Denmark Wind Denmark is a sector organisation representing 2,400 mem-
bers in the Danish wind turbine sector, counting wind turbines, the 
wind turbine industry, and private individuals. Its members cover the 
entire value chain, both onshore and offshore.

•	 The PtX Alliance (see below)

Compa-
nies

A.P. Møller – (Mærsk) A.P. Møller – Mærsk is an integrated container logistics company. In 
line with its plans to reduce CO2 emissions, Mærsk plans to power 
12 ships with green methanol produced by biogas/biomass or re-
newable hydrogen by 2025.

COWI COWI is an international consulting group, specialising in engineer-
ing, economics, and environmental science. COWI is focused on 
developing a green hydrogen expertise and project pipeline. One 
example is the “Green Fuels for Denmark” project.

•	 Project: H2RES
•	 Project: Green Fuels for Denmark

Everfuel Everfuel is a Danish company with the mission of enabling Europe-
an-wide production, distribution, and refuelling of green hydrogen 
at competitive prices. Everfuel aims to facilitate the complete hy-
drogen value chain from production to point of delivery.

•	 The Everfuel Farm

Topsoe Topsoe specialises in carbon reduction technologies for the chem-
ical and refining industries. Topsoe has developed an integrated 
hydrogen process H2bridge, specifically tailored for the renewable’s 
hydrocarbon feedstock markets.

•	 Hydrogen at Topsoe
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https://www.danskindustri.dk/english/
https://www.danskindustri.dk/english/
https://www.danskindustri.dk/om-di/kontakt-os/presse/arkiv/pressemeddelelser/2021/8/enorme-muligheder-i-dansk-tysk-samarbejde-om-gron-brint/
https://www.danskindustri.dk/om-di/kontakt-os/presse/arkiv/pressemeddelelser/2021/8/enorme-muligheder-i-dansk-tysk-samarbejde-om-gron-brint/
https://brintbranchen.dk/en/
https://brintbranchen.dk/en/
https://h2me.eu/
https://hidrogenoaragon.org/en/proyectos/hylaw_en/
https://en.winddenmark.dk/
https://www.maersk.com/
https://www.rechargenews.com/energy-transition/shipping-giant-maersk-to-become-major-green-hydrogen-consumer-as-it-embraces-methanol-fuel/2-1-1143147
https://www.rechargenews.com/energy-transition/shipping-giant-maersk-to-become-major-green-hydrogen-consumer-as-it-embraces-methanol-fuel/2-1-1143147
https://www.cowi.com/
https://www.cowi.com/solutions/energy/h2res-green-hydrogen-to-decarbonise-heavy-industry-and-transport
https://www.cowi.com/about/news-and-press/leading-danish-companies-join-forces-on-an-ambitious-sustainable-fuel-project
https://www.everfuel.com/
https://www.everfuel.com/everfuel-farm/
https://www.topsoe.com/
https://renewables.topsoe.com/h2bridge?hsLang=en
https://www.topsoe.com/processes/hydrogen


Ørsted Ørsted is a renewable energy company which envisions a world 
that runs entirely on green energy. Ørsted has ambitious plans to 
accelerate deployment of renewable hydrogen production and Pow-
er-to-X. They are part of many projects regarding green hydrogen 
production like “Green fuels for Denmark”, “Westküste 100” and 
“Gigastack”.

•	 Renewable hydrogen at Ørsted

Rambøll Rambøll is a leading engineering, architecture, and consultancy com-
pany founded 1945 in Denmark. Rambøll accompanies many proj-
ects regarding the pressing topic of green hydrogen and Power-to-X 
technologies. One of them is the “Bornholm Bunker Hub”, which 
explores the possibilities for using the Danish island Bornholm as a 
‘green gas station’.

•	 Project: Bornholm Bunker Hub

Vestas Vesta’s work revolves around the development and deployment 
of sustainable energy solutions. They design, manufacture, install, 
develop, and service wind energy and hybrid projects all over the 
world.

Networks, 
alliances, 

others

Danish PtX Alliance The Danish PtX Alliance is a strategic collaboration between Brint-
branchen and Wind Denmark and aims to ensure that large scale 
hydrogen production can be realised. It wants to break down regula-
tory barriers and therefore contribute to the deployment of PtX in 
Denmark.

German-Danish Hydro-
gen Network

The German-Danish Hydrogen Network is an initiative for transpar-
ency and cross-border cooperation between Germany and Den-
mark by the German-Danish Chamber of Commerce. It is designed 
to make players visible and thereby foster contacts between compa-
nies and thereby cooperation.

Green Hydrogen Hub 
Denmark (GHH)

GHH aims to establish one of the world’s largest green hydrogen 
production plants and combine it with an underground hydrogen 
storage in the area between Hobro and Viborg.
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https://orsted.com/
https://orsted.com/en/our-business/renewable-hydrogen
https://americas.ramboll.com/?_ga=2.28615804.1344647157.1645176326-1453282573.1645176326
https://ramboll.com/media/rgr/consortium-wants-to-make-bornholm-a-green-filling-station-for-shipping
https://www.vestas.com/en
https://www.danskindustri.dk/om-di/kontakt-os/presse/arkiv/pressemeddelelser/2022/2/ny-alliance-vil-skubbe-til-udviklingen-af-power-to-x/
https://www.handelskammer.dk/da/themen/translate-to-dansk-german-danish-hydrogen-network
https://www.handelskammer.dk/da/themen/translate-to-dansk-german-danish-hydrogen-network
https://greenhydrogenhub.dk/
https://greenhydrogenhub.dk/


Public 
entities

Danish Energy Agency 
(DEA)

The DEA is responsible for tasks linked to energy production, sup-
ply, and consumption, as well as Danish efforts to reduce carbon 
emissions. It is an agency under the Danish Ministry of Climate, 
Energy & Utilities.

•	 Report: Export Potential CCUS & 
PtX Technology

Energinet Energinet is an independent public enterprise owned by the Danish 
Ministry of Climate, Energy & Utilities. Its core business involves 
designing, maintaining, and developing the Danish energy system 
for electricity and gas with a focus on finding cost-effective ways to 
integrate higher shares of renewables into the system while main-
taining a high level of security of supply.

•	 Energy Islands in Denmark

Universi-
ties, think 

tanks

Aalborg University 
(AAU)

The AAU Faculty of Engineering and Science with their Energy de-
partment is dedicated to research, innovation, and education within 
the broad field of energy. The Sustainable Fuel Mission focuses on 
the production of green, renewable, and carbon footprint reduced 
fuels.

•	 AAU Energy
•	 Sustainable Fuel Mission
•	 Electrification, Storage, and Inte-

grated Energy Systems

Hydrogen Valley The project organisation Hydrogen Valley takes the initiative for 
activities, business models, and projects that uncover how PtX can 
promote the green transition of the Danish energy system.

•	 Project overview

Technical University of 
Denmark (DTU)

The DTU Department of Energy Conversion and Storage carries out 
research regarding electrolysis, hydrogen and PtX. DTU is part of 
several hydrogen and PtX projects like GreenHy Scale and Greenlab 
Skive.

•	 DTU Energy Department
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https://ens.dk/en
https://ens.dk/en
https://ens.dk/sites/ens.dk/files/ptx/ptx_and_ccus_technology_export_potential.pdf
https://ens.dk/sites/ens.dk/files/ptx/ptx_and_ccus_technology_export_potential.pdf
https://en.energinet.dk/
https://en.energinet.dk/Infrastructure-Projects/Energy-Islands
https://www.en.aau.dk/
https://www.en.aau.dk/
https://www.energy.aau.dk/
https://www.energy.aau.dk/missions/sustainable-fuels/#515407
https://www.energy.aau.dk/missions/electrification/#515390
https://www.energy.aau.dk/missions/electrification/#515390
https://hydrogenvalley.dk/frontpage/
https://hydrogenvalley.dk/projects/
https://www.dtu.dk/english
https://www.dtu.dk/english
https://www.greenlab.dk/knowledge/greenhyscale-project-enter-grant-agreement-preparation-phase/
https://www.greenlab.dk/
https://www.greenlab.dk/
https://www.energy.dtu.dk/english/research


6. Project examples
Germany

Project Details Planned capacity Consortium
AquaVentus Electrolysis plants in the North 

Sea (Helgoland)
10 GW by 2035 RWE, Island of Helgoland, Reuther, Vattenfall, Shell, Gasunie, 

Siemens, Parkwind, MHI Vestas
Hamburg Green Hydrogen 
Alliance

Production side; several large in-
dustrial consumers of hydrogen

Airbus, HHLA, HPA and others

Hamburg Green Hydrogen 
Hub

Large-scale project to decarbo-
nise an entire port economy

100 MW Shell, Mitsubishi Heavy Industries, Wärme Hamburg, Vatten-
fall

Clean Hydrogen Coastline Electrolysis plants in Northern 
Germany

400 MW by 2026 Arcelor Mittal Bremen, EWE, FAUN, Gasunie, swb, Tennet

HH-WIN Hydrogen pipeline network of 
the Elbe

n.a. Gasnetz Hamburg, Hamburg Authority for the Environment, 
Climate, Energy and Agriculture

HyPerLink Project by Gasunie: Hydrogen 
pipeline network in Northern 
Germany (length of approx. 610 
km)

Network capacity up 
to 7.2 GW

n.a.

HySCALE100 Hydrogen production for the de-
carbonisation of petrochemicals 
and cement

100 MW Hynamics, Holcim Deutschland, Ørsted, Raffinerie Heide 
GmbH

H2Stahl One of the “Reallabore der Ener-
giewende”: plans to use hydro-
gen in steel production

n.a. thyssenkrupp, AirLiquide Deutschland

REFHYNE Electrolysis plant at Rheinland 
refinery in Cologne

10 MW Shell, ITM Power, SINTEF, Sphera, Element Energy
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The Federal Ministry for Economic Affairs and Climate Action has released a One-Stop-Shop Hydrogen where additional information and further 

projects can be found (in German). The BMWK has also released a map showing all IPCEI Hydrogen projects in Germany.

https://www.aquaventus.org/
https://hamburg-news.hamburg/en/companies/twelve-companies-launch-hydrogen-alliance-hamburg
https://hamburg-news.hamburg/en/companies/twelve-companies-launch-hydrogen-alliance-hamburg
https://www.hghh.eu/en
https://www.hghh.eu/en
https://www.wasserstoff-niedersachsen.de/clean-hydrogen-coastline/
https://www.gasnetz-hamburg.de/fuer-die-zukunft/wasserstoff/hh-win
https://www.gasunie.de/en/the-company/gasunie-deutschland/project-hyperlink
https://deutschland.edf.com/de/edf-in-deutschland/hyscale100
https://www.industrie-energieforschung.de/news/de/reallabor_der_energiewende_h2stahl_gestartet
https://refhyne.eu/de/homepage-2/
https://www.bmwi.de/Navigation/DE/Wasserstoff/home.html
https://www.bmwi.de/Redaktion/DE/Downloads/I/ipcei-standorte.pdf?__blob=publicationFile&v=8


Project Details Planned capacity Consortium
Bornholm Bunker Hub Energy Island at Bornholm that 

aims to establish infrastructure 
for fuel storage and bunkering

3 GW offshore wind 
power

Ørsted, Bornholmslinjen, Topsoe, Bunker Holding Group, 
Wärtsilä, Rambøll, Bureau Veritas, Port of Roenne A/S, since 
August 2022 in partnership with Germany

Vindø Energy Island in the west of 
Jutland

3 GW offshore wind 
power (10 GW in the 
long term)

PensionDanmark, PFA, Andel

H2 Energy Construction of two PtX plants in 
Esbjerg to produce green hydro-
gen

1 GW H2 Energy Europe

Green Fuels for Denmark Electrolysis plant in Greater 
Copenhagen area to produce 
sustainable fuels for the trans-
port sectors

10 MW in 2023, 100 
MW in 2025, 250 MW 
in 2027, 1.3 GW in 2030

Ørsted, Copenhagen Airport, A.P. Møller-Mærsk, DSV Panal-
pina A/S, DFDS, SAS, COWI

Green Hydrogen Hub Den-
mark

Electrolysis and hydrogen stor-
age facility in Hobro/Viborg

Up to 1 GW (long 
term)

Eurowind, Energinet, Corre Energy

Høst Electrolysis plant by the Port of 
Esbjerg for ammonia production 
for agriculture and shipping

1 GW CIP, Din Forsyning, Esbjerg Havn, Arla, Danish Crown, 
Mærsk, DFDS

HySynergy Large-scale production and stor-
age facility of green hydrogen

20 MW (1 GW in 
2030)

Everfuel, Crossbridge Energy, Aktive Energi Anlæg, Trefor 
Elnet, Energinet, TVIS, EWII

Green HyScale Electrolysis plant in Skive, project 
is funded by the EU (Horizon 
2020)

100 MW GreenLab A/S, Green Hydrogen Systems A/S, Energy Cluster 
Denmark, Lhyfe, Siemens Gamesa, Equinor Energy A/S, DTU, 
Imperial College London, Quantafuel and Euroquality

Denmark
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A map by Hydrogen Denmark gives a broader overview of PtX projects in Denmark.

https://stateofgreen.com/en/partners/state-of-green/news/bornholm-the-baltic-seas-new-green-bunker-hub/
https://www.windisland.dk/
https://via.ritzau.dk/pressemeddelelse/nyt-stort-power-to-x-anlaeg-pa-vej-i-esbjerg?publisherId=13560064&releaseId=13629775
https://erhvervsstyrelsen.dk/sites/default/files/2021-03/Green Fuels for Denmark one-pager_0.pdf
https://greenhydrogenhub.dk/
https://greenhydrogenhub.dk/
https://ptxesbjerg.dk/about-ptx/
https://www.everfuel.com/projects/hysynergy/
https://www.greenlab.dk/knowledge/greenhyscale-project-enter-grant-agreement-preparation-phase/
https://brintbranchen.dk/en/danish-hydrogen-projects/


7. Key messages

Both (Northern) Germany and Denmark have realised the poten-

tial of green hydrogen and PtX technologies and released exten-

sive strategies regarding the topic. Green hydrogen and e-fuels 

will be a main solution for the sectors hard to electrify from 

2030 and onwards.

In line with its European Green Deal, the EU has also released a hy-

drogen strategy with the goal to reach 40 GW electrolysis capacity 

by 2030. As the EU has defined green hydrogen as a key priori-

ty, Germany and Denmark enjoy good framework conditions 

that define the implementation of their national strategies. 

Cross-border cooperation between Germany and Denmark is not 

only possible but essential in mastering the task to reduce green-

house gas emissions and transform the energy sector. With coop-

eration between Germany and Denmark, the region has the poten-

tial to become a world leader in the development and production 

of green hydrogen.

By collaborating, the countries can reap the benefits of 

having an appropriate demand and supply ratio of renew-

able energies and being neighbouring countries.
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A German-Danish hydrogen cooperation essentially holds three key 

opportunities:

1.	 Establishing a hydrogen network: The repurposing of existing gas pipelines 

between Esbjerg and Heidenau (complemented by newly constructed pipeline 

parts and compressors) holds an H2 transport capacity of up to 8.6 GW/h.XIII

2.	 Hydrogen infrastructure for heavy-duty vehicles: 5,000 trucks cross the 

border between Germany and Denmark every day. This route can be used as a 

hydrogen infrastructure for heavy-duty vehicles.

3.	 Ports and shipping: Shared visions between the Port of Hamburg and Danish 

ports regarding green shipping hold the opportunity to use hydrogen (in the 

form of methanol or ammonia) to sustainably fuel ships.



9. Recent developements

Realizing the opportunities for cross-border cooperation, Germany and Denmark have recently taken the first steps towards a shared hydrogen infrastruc-

ture. Together with Belgium and the Netherlands, the countries signed the Esbjerg declaration in May of 2022, which calls for a greatly expanded offshore 

energy production in the North Sea. This is coupled with the combined target of about 20 GW green hydrogen production capacity by 2030.

Additionally, in August of 2022 Denmark’s and Germany’s Ministers for Foreign Affairs signed a common plan of action regarding several topics, one of them 

being energy policy. The agreement recognizes the potential that Danish hydrogen production holds for the German industry and aims to establish the 

framework for cross-border trade of green hydrogen. It specifically mentions the establishment of hydrogen pipelines between the two countries 

and the decarbonization of commercial shipping using green hydrogen.

Another developement also came in August 2022 in the form of an agreement regarding the developement of the “Energy Island Bornholm” project, which 

was signed by the Danish Minister of Climate and Energy and Public Utilities as well as the German Minister of Economy and Climate. In conjunction with a 

planned expansion of 1 GW additional offshore energy capacity, a 470 kilometre long cable will connect the German and Danish grid via a substation 

on Bornholm. Costs and benefits of the project will be shared equally between Denmark and Germany. The energy island and associated Power-to-X facili-

ties will be able to supply 4.5 million Danish and German households with green electricity and is expected to be completed in 2030. 

During the Baltic Energy Security Summit in Copenhagen on the 30th of August, representatives of the eight EU countries bordering the Baltic Sea 

signed a joint declaration of energy ministers on strengthening energy security in the Baltic Sea region through the development of renewable 

energies. Green hydrogen produced from electricity generated by offshore wind power will play an important role in transitioning away from 

Russian fossil fuels for these countries.
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https://www.regeringen.dk/aktuelt/publikationer-og-aftaletekster/the-esbjerg-declaration/
https://www.auswaertiges-amt.de/de/newsroom/deutsch-daenischer-aktionsplan/2548528
https://ens.dk/en/our-responsibilities/wind-power/ongoing-offshore-wind-tenders/energy-island-bornholm-owf
https://www.bmwk.de/Redaktion/EN/Pressemitteilungen/2022/08/202200830-baltic-energy-summit.html


9. Endnotes

I Based on: Jeppe Grue (COWI): Experience from Denmark global leaders in Power-to-x projects (IMECHE Webinar, 19.01.2022), online: https://www.
youtube.com/watch?v=NlaGHHfI7g8.
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Costs for Low-Carbon Hydrogen, ISSN: 1862-3808.
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