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The message of the latest IPCC report was star-
tlingly clear: when it comes to climate change, 
there is no going back. Many of the changes 
caused by climate change are irreversible. While 
the results of the report were perhaps not surpris-
ing, especially after a long series of catastrophic 
wildfires, heatwaves and floods from Canada to 
China and from Germany to Australia, the conclu-
sion rightly instilled a sense of urgency. As the UN 
Secretary-General stated, the world had been is-
sued a code red. Limiting the global temperature 
rise to 1.5C looks exceedingly out of reach. 
  
Yet amongst the dire warnings of the IPCC report, 
it also offered an opportunity for hope. Drastic re-
ductions in greenhouse gas emissions can stabi-
lize global temperatures within the next two to 
three decades. Achieving this will require a funda-
mental transformation of the global energy mix. 
Hydrogen produced with renewable energy – 
“green” hydrogen - can play a key role in this trans-
formation as a sustainable, carbon neutral fuel.  
 
In order to achieve targets of net zero emissions, 
increasing the uptake of green hydrogen will be 
critical, especially in energy intensive sectors 
where emissions are hardest to abate. Sectors 
such as heavy industry, shipping and aviation. 
 
Hydrogen is already in widespread use but today 
more than 95% of hydrogen is produced from nat-
ural gas and coal and is thus incompatible with a 
long-term sustainable energy system. While green 
hydrogen is receiving increased attention from 
governments and industry, it is still not ready to 
take off. 
 
A barrier to the expansion of green hydrogen is the 
cost of production, which is currently two to three 
times higher than that of blue hydrogen. According 
to studies by IRENA, scaling up and improving 
electrolyzers, could lead to a fall in cost by 40% in 
the short term and 80% in the long term, bringing 
down the price of green hydrogen to USD 2 per kg, 
a crucial milestone. Other challenges include a 
current lack of hydrogen infrastructure, energy 
losses in production and transport, and the lack of 
value recognition to stimulate demand.  
Bringing down the costs of green hydrogen thus 
requires a holistic approach that, among other 

things, includes enabling policy frameworks, regu-
lation, certification, investments, research and de-
velopment and public-private partnerships. In 
other words, enabling green hydrogen requires re-
liable commitments across both the public and the 
private sectors.  
 
The aim of this Green Hydrogen Compact cata-
logue is to catalyze commitments by national and 
subnational governments, businesses, interna-
tional organizations and other stakeholders into 
common goals and collaborative actions, to facili-
tate the expansion of green hydrogen and acceler-
ate the development of a green hydrogen value 
chain.  
 
By inviting stakeholders to present what they see 
as the biggest challenges as well as solutions to 
the expansion of green hydrogen, this Catalogue 
contributes to increasing the understanding of how 
we can meet these goals. Through showcasing the 
action being taken by stakeholders across the 
value chain, the Catalogue aims to spark dialogue 
and collaboration and inspire further commit-
ments.  
 
The Catalogue is a result of a broad and inclusive 
partnership among Denmark, Germany, Chile, 
IRENA, World Economic Forum, the COP26 High 
Level Champions, the Global Environment Facility, 
Bloomberg Philanthropies and UN Energy, each of 
whom have contributed with their expertise and 
knowledge and without whom this Catalogue 
would not exist.  
 
While the Catalogue will be launched at the UN 
High level Dialogue on Energy in September 2021, 
the initiative will continue to drive ambition and ac-
tion on green hydrogen. The Catalogue will be 
open for more contributions and we invite all stake-
holders involved in the green hydrogen value 
chain to be a part the Catalogue. 
 
According to the IPCC report, there is no way back 
when it comes to climate change. Fortunately, 
there is a way forward and green hydrogen is a key 
brick in that path. We hope you will join us in pav-
ing the way to a decarbonized energy future.
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By:  
 

 

BlooombergNEF 

Policy: Ambition for hydrogen is growing 
With almost three-quarters of global emissions covered by a net-zero target, a growing number of gov-

ernments are turning to hydrogen (H2) as a possible means of decarbonizing the hardest-to-abate sec-

tors. According to BloombergNEF data as of the end of August 2021, 43 countries had a hydrogen 

strategy or were preparing one, up from just 24 in January.  

National hydrogen strategies as of August 30, 2021 

 
Source: BloombergNEF 

 

These strategies typically create a high-level approach for H2 adoption, laying out the expected means 

of production and target sectors. They are also increasingly better funded. BloombergNEF is tracking 

over $11.4 billion per year in national government subsidies for which H2 projects can apply, spread 

across 24 countries over 2021-30. While these figures show progress, more support will be needed. For 

most countries, subsidies total less than 0.1% of GDP – less than the level of support for solar power, 

which exceeded 0.2% of GDP in the 2000s in some EU states. 

 

 

19 Available

24 In preparation

4 Support for pilot and 
demonstration projects

11 Initial policy discussions

5 No activity

101 Not assessed
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In addition to funding, carbon pricing will be essential in helping countries meet their net-zero targets 

and make clean hydrogen competitive against incumbent fossil fuels in hard-to-abate industries. As of 

August 2021, only Canada, U.K., and the European Union had high-enough projected carbon prices to 

drive hydrogen deployment in hard-to-abate sectors before 2030, according to BloombergNEF analysis. 

 

Projects: Ambition is translating into action 
Net-zero goals and related policies are starting to drive real activity in the market. Manufacturers shipped 

a record 200 megawatts (MW) of electrolyzers – the devices that make hydrogen by passing electricity 

through water – in 2020. Shipments are set to double in 2021 and more than quadruple in 2022, driven 

by demand from industries eager to cut emissions. The year 2022 should see shipments of 1,750MW - 

2,500MW. By 2030, more than 40GW of electrolyzers could come online globally, based on BNEF’s 

tracking of projects announced by developers (and this number is likely to rise as more projects are 

announced). 

Estimate and forecast of annual electrolyzer shipments, 2018-22 

 
Source: BloombergNEF 

 

The number of announced projects planning to extract H2 from fossil fuels with carbon capture and 

storage (CCS) technology – so-called ‘blue’ hydrogen – has also grown. BloombergNEF now tracks 43 

such projects globally, up from 28 since February. Two-thirds of the announced projects plan to extract 

H2 from natural gas. Of those, 40% are part of a wider CCS cluster or initiative – particularly around the 

North Sea in Europe. While such projects can produce H2 in large volumes quickly, they still emit some 

CO2 and are expected to cost more than electrolyzer-based hydrogen production by 2030. 
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Clean H2 has little value if nobody uses it, however. Demand-side incentives will thus be crucial for 

widespread H2 adoption. With such incentives strongest in Europe, the region hosts most large clean 

hydrogen-consuming projects. The number of announced projects in power generation and industry, 

which are likely to account for most clean H2 demand in a net-zero world, has nearly doubled since 

January. Large industrial and energy firms in China are also starting to build facilities that use clean 

hydrogen to align with the country’s carbon neutrality goal. 

 

Outlook: Hydrogen is a key piece of the net-zero puzzle 
Future clean hydrogen demand will depend on the way and extent to which we decarbonize the global 

economy. In BloombergNEF’s ’Green’ climate scenario, where the world reaches net-zero emissions by 

2050 relying primarily on renewable energy and green hydrogen, demand for H2 could rise to 1,300 

million metric tons. This is equivalent to more than twice the energy the world uses today in the form of 

natural gas.  

 

In this scenario, hydrogen would play a strong role in decarbonizing the electricity system, where it could 

complement renewable energy and battery-based energy storage. Industry would be the second-largest 

source of clean H2 demand, with the steel and cement sectors being particularly large users. The role 

of H2 in transport will mostly likely concentrate on shipping and aviation.  

 

The ‘Green’ scenario is just one pathway, which envisions a dominant role for hydrogen in hard-to-abate 

sectors globally. Considerable uncertainty remains and it is likely that countries will invest in green hy-

drogen alongside a range of other solutions, such as carbon capture and storage or small modular 

nuclear reactors. 

Hydrogen demand in BNEF’s ‘Green’ climate scenario 

 
Source: New Energy Outlook 2021 (web | terminal). Excludes existing market of 67MMt produced via dedicated production, and 48MMt as a 

by-product of industrial processes. 
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Massive scale-up is required 
Significant growth in clean H2 will require commitment from countries and companies. BloombergNEF 

has identified seven signposts for policymakers and investors to monitor. Since March 2020, the world 

has seen strong progress on two of these signposts: the setting of net-zero climate targets and hydro-

gen-specific targets and investment mechanisms. Some countries have made progress on setting in-

dustrial decarbonization policies. 

 

For clean hydrogen demand to grow, governments will need to continue strengthening policy on the 

three signposts with existing progress, and increase focus on the remaining four signposts. 

Table 1: Seven signposts to monitor for hydrogen development 

Event Effect 

1) Net-zero climate targets are legislated Makes it clear that the hard-to-abate sectors will need to decarbonize 

2) Standards on H2 use are harmonized, barriers removed Clears or minimizes obstructions to hydrogen projects   

3) Targets with investment mechanisms are introduced Increases revenues, competition, capacity and experience 

4) Stringent heavy transport emissions standards are set Gives an incentive to produce and buy H2-powered ships and planes  

5) Mandates & markets for low-CO2 products are formed Provides an incentive to produce low-emission goods that require H2 

6) Industrial decarbonization incentives are put in place Helps to coordinate infrastructure investment, incentivizes for H2 use 

7) H2-ready equipment becomes common Enables and reduces the cost of fuel switching to hydrogen 

Source: BloombergNEF. Green shading = higher progress. Yellow shading = medium progress. Red shading = lower progress. 

 

 

We hope that this Green Hydrogen Compacts Catalogue can make a significant contribution to global 

progress on the development of green hydrogen. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

11 
 

By:  

 

Global Environment Facility  

 

Opportunities for Green Hydrogen in Developing Countries 
A growing number of countries worldwide are setting net-zero targets to end their contribution to global 

warming. The challenge for most countries is how to efficiently translate these objectives into action; 

Energy production and use account for three-quarters of global GHG emissions, making it one of the 

most important sectors of a net-zero emission strategy for most countries.  

 

Green hydrogen (GH2) could play an important role in the net-zero race. However, as of today green 

hydrogen is more costly than high-carbon alternatives and without the right incentives, it will take at least 

until 2030 before GH2 becomes economically competitive.  

 

Before it can be scaled-up in a cost-competitive way, countries around the world will have to overcome 

regulatory, technological, market and financial barriers, including high costs of electrolyzers, reduced 

return on investment which limits the bankability of GH2projects, a limited specialized workforce, energy 

losses at every point of the supply chain, complex logistics (due to the need to incorporate GH2facilities 

into existing renewable power infrastructure), high flammability and lack of approved guarantee of origin 

certification. 

 

Challenges for Green Hydrogen in Developing Countries 
Green hydrogen could drive the energy transition to a decarbonized economy as a local clean fuel that 

can be used to decarbonize hard-to-electrify activities in transport, industry and buildings, helping coun-

tries meet their climate change objectives.  

 

It could also generate numerous business opportunities across the value chain, from power generation 

and transportation to energy and industrial feedstock, while creating green jobs and contributing to a 

more resilient and sustainable post-COVID-19 economic recovery. The momentum for green hydrogen 

is growing, with many advanced economies currently developing long-term hydrogen strategies and 

looking to develop project pipelines.  

 

Green hydrogen could also play a key role in developing countries. With over 70 percent of increase in 

world primary energy demand until 2030 coming from middle- and lower-income countries,  green hy-

drogen could help developing countries avoid locking in of more carbon-intensive energy systems. 
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Given the limited maturity of the green hydrogen value chain and the higher costs and risks involved, 

the long-term deployment of green hydrogen applications requires robust interactions between govern-

ments, industry, research and innovation agencies, financial services and the civil society. 

 

Specifically, solutions are needed to lower the capital and financial cost of electrolyzers and other pro-

duction and distribution infrastructures. This, coupled with a continued decline in cost of renewable elec-

tricity, as well as government regulations and reduction of subsidies for alternatives will position green 

hydrogen to play a major role in the global decarbonization efforts. 

 

To harness green hydrogen’s full decarbonization potential and the associated economic opportunities 

for developing countries, international financial institutions such as the Global Environment Facility 

(GEF) have a key role to play in helping countries create enabling environments for the development of 

the industry, de-risk pilot investments and develop and disseminate lessons learned that can be repli-

cated to other countries, making the technology more scalable, inclusive and affordable globally. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

13 
 

By:  

African Hydrogen Partnership 

Clean, sustainable and renewable African Hydrogen is needed for 

decarbonizing Africa, Europe and the Globe. 
 

Protecting the climate and bio habitat must go hand-in-hand. Due to large open arid spaces along windy 

coastlines many regions in Africa offer a great potential for producing low-cost, price competitive green 

hydrogen with a minimal impact on bio habitat and biodiversity. Large natural hydrogen reserves have 

already been discovered in Africa, and the acceleration of the hydrogen revolution will be supported by 

a high level of administrative flexibility in many regions of Africa. 

 

Developing hydrogen economies in Africa will reduce the economic burden of importing costly refined 

fossil fuels, generate revenue streams from exporting green hydrogen as well as from sales activities of 

energy intensive industries while creating wealth domestically and supporting fair socio-economic de-

velopment. Many African countries could leapfrog to the new age of hydrogen technologies. The AHP 

is confident that clean, sustainable and renewable Green or Natural (Native) African hydrogen will price 

diesel and petrol out of the market within the next 5 to 10 years. 

 

Although there are great opportunities, Africa faces many challenges. As well as political, economic and 

regulatory challenges, the lack of required capabilities and capacity constraints of developing hydrogen 

industries need to be addressed. 

 

In order to resolve such challenges - especially risk averse and restrictive financial legislation - a 

change of paradigm is needed, i.e. the financial legislation in developing countries should facilitate the 

effective provision of risk capital for hydrogen projects in developing countries or emerging markets. 

 

In order to reduce the cost of capital (financing cost) of a larger number of large-scale hydrogen produc-

tion and export projects in Africa, country risks need to be diversified. Hence, projects should be imple-

mented in several developing nations simultaneously. This requires significant amounts of capital which 

can be made available by asset management firms. The investment management industry needs to be 

allowed to make this risk capital available. There is enough money in the world and investors want to 

invest. Financial legislators need to accept that the mid to long term risks of climate change and the loss 
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of bio habitat are much larger for individual and institutional investors than some short term financial 

risks. The investments in such large scale hydrogen (export) programmes are expected to generate 

attractive returns mid to long term while the risks will continue to decline over time as the large scale 

hydrogen commercialization materializes. 

 

Investments in large scale hydrogen export projects will significantly support the growth of domestic 

hydrogen markets and attract foreign direct investments from energy intensive industries. 

 

In order to form the strongest possible international alliance for utilizing Africa's hydrogen potential and 

creating green wealth, organizations from anywhere in the world are welcome to join the AHP. The AHP 

is a diverse, international and democratic African organization governed by its members. 

 

The AHP facilitates the collaboration between governments, the industry, financial institutions and large 

end consumers of hydrogen across regions with a focus on Africa, Europe, the Middle East and the 

Commonwealth. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

15 
 

 

 

 

 

 

 

ENERGY  

COMPACTS 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

16 
 

Denmark  
 

 

 

 

 

 

 

 

Solution Statement 
Solutions must be developed to convert electric-

ity from renewable sources into products that 

can be used to reduce emissions from those 

segments of the transport and industrial sector 

that have no cost-effective alternatives to fossil-

based energy.  

 

Denmark has a series of competitive ad-

vantages when it comes to green hydrogen: 

abundant wind resources, a highly integrated 

energy system as well as innovative actors 

across the whole hydrogen value chain. The 

Danish Government wants therefore to play a 

central role in creating the right framework for 

the development and deployment of green hy-

drogen technologies. 

 

Challenge Statement 
Achieving the goal of 70% reduction in emis-

sions by 2030 will require innovative new tools 

and investments in the green technologies of the 

future, including green hydrogen. Denmark is 

facing an enormous challenge in having to find 

ways to bring down emissions in hard-to-abate 

sectors, such as heavy industry and especially 

heavy-duty transport such as long-haul road 

freight, shipping and aviation. Green hydrogen 

has a key role to play.  

 

In spite of its huge decarbonization potential, 

there are still some challenges to tackle, such as 

lack of sufficient demand due to green hydro-

gen’s higher costs compared to fossil and bio al-

ternatives. Although most of green hydrogen 

technologies are well known, there is currently 

no large-scale production – neither in Denmark 

nor abroad. This makes cost reduction, espe-

cially when it comes to investment costs 

(CAPEX), quite challenging. 
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Energy Compact Description 
The Danish Government’s ambitions in the field 

of green hydrogen are described in general 

terms in the Agreement on Energy and Industry 

from 2020, a political agreement supported by a 

vast majority of the Danish Parliament. The 

agreement allocates min. 750 million DKK to a 

subsidy scheme aimed at supporting the estab-

lishment of large-scale Power-to-X plants. The 

subsidy scheme is financed by a partnership 

with the Netherlands on so-called “statistical 

transfers” of renewable energy shares.  

 

In addition, a detailed and comprehensive na-

tional strategy for green hydrogen and hydro-

gen-based technologies (Power-to-X) will be 

presented by the end of 2021. 

 

At European level, the Government is promoting 

a decarbonized European energy system by 

2050 with particular focus on increasing the use 

of renewable energy and the electrification of 

fossil energy consumption, such as by using 

Power-to-X technologies for the production of 

green hydrogen and other hydrogen-based 

products (e-fuels).  

 

In June 2021 the Danish government and a ma-

jority of the Danish Parliament also reached an 

agreement on allocating 850 million DKK to 

Danish participation in a European project of 

common European interest (IPCEI) on hydro-

gen. 

Energy Compact Indicators 
 

 National strategy on green hydrogen and 

Power-to-X launched by end of 2021 

 Min. 750 million DKK to a tender for 

Power-to-X projects  

 850 million DKK to Danish hydrogen pro-

jects within the European IPCEI-frame-

work 

 Hydrogen and Power-to-X are among the 

four missions launched within the Govern-

ment’s Green Research Strategy (2020) 
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A holistic approach will be essential to develop and implement 

an ambitious national strategy for the development of green 

hydrogen technologies. All relevant stakeholders from the pub-

lic and private sectors as well as civil society must be included 

in the process. 

 

It is our goal to create the right conditions for a robust develop-

ment of hydrogen technologies as well as increased demand 

for green fuels. In order to become competitive, the production 

of hydrogen and hydrogen-based derivatives needs to reach 

an industrial scale. Besides that, the hydrogen market needs to 

be boosted through a stable regulatory framework, both at na-

tional and European level, which provides clarity to the differ-

ent hydrogen stakeholders 
 

 

 

       

 

Dan Jørgensen 
Minister of Climate, Energy and Utilities,  
Denmark  
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Chile 
 

 

 

 

 

 

 

 

Solution Statement 
In November 2020, the Ministry of Energy 

launched its National Green Hydrogen Strategy, 

which seeks to position Chile as the cheapest 

producer of green hydrogen on Earth. To fully 

achieve this, the Strategy sets goals such as 

having 5 GW of electrolysis capacity under de-

velopment by 2025, and being a leading ex-

porter of green hydrogen and derivatives by 

2030. 

 

Chile wants to develop the green hydrogen in-

dustry within the country, and place itself among 

the world's leading producers and exporters of 

this renewable fuel by 2030. 

 

One of the key actions considered in the Strat-

egy is the development of capacity and 

knowledge transfer to satisfy the human capital 

needs that this new industry will demand, and 

the involvement of communities and local inter-

est groups to ensure early and continuous par-

ticipation to increase the value that local suppli-

ers can capture.  

 

Chile is the ideal place to produce and export 

green hydrogen and its derivatives, including 

ammonia, methanol, and synthetic fuels.  

 

 

 

 

 

 

 

 

 
 

 

Various studies, including those of the Interna-

tional Energy Agency and McKinsey & Com-

pany, show that Chile's enormous wealth of re-

newable energy will allow it to produce the most 

competitive green hydrogen on the planet and 

on a large scale. 

 

Challenge Statement 
The main challenge that we are facing today is 

scaling up local demand for green hydrogen, 

driving the establishment and success of early 

pilot projects and securing the enabling condi-

tions that prepare our territories for export-scale 

projects of this new energy carrier, while creat-

ing local value and regional development. 

Our National Green Hydrogen Strategy defines 

6 priority applications to be accelerated in the 

period 2020-2025, including ammonia produc-

tion, oil refining, blending into local gas grids, 

and transport applications such as heavy-duty 

trucks, long-range buses and mining haul 

trucks.  

 

To ramp up these and other local applications, 

we are addressing regulatory gaps, giving cer-

tainty to investors in project piloting, setting forth 

policy initiatives to create appropriate incentives 
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consistent with our long term policy goals, rais-

ing international finance and support to harness 

long-standing global knowledge and expertise, 

building partnerships that enable the capture of 

international demand at early stages of the in-

dustry, preparing our territories, developing local 

capacity, identifying infrastructure requirements, 

and connecting and empowering local stake-

holders.  

 

Energy Compact Description 
According to the National Green Hydrogen 

Strategy, Chile has the goal of having 5 GW of 

electrolysis capacity under development by 

2025; producing the cheapest green hydrogen 

on the planet by 2030; being one of the leading 

green hydrogen exporters by 2030, and achiev-

ing carbon neutrality by 2050, where green hy-

drogen applications are expected to account for 

21% of the required GHG emissions reduction.  

 

To achieve these goals, the government has de-

signed several actions on four key lines of work, 

namely:  

 

Regulation and permits: Bridging of regulatory 

and standards gaps throughout the hydrogen 

value chain to ensure safety and give certainty 

to investors;  

 

Finance and incentives: Contribute to closing 

the cost gap for local competitiveness & creating 

incentives for supporting early projects;  

 

Domestic demand and international partner-

ships: Accelerating local demand and local 

green hydrogen markets to achieve decarboni-

zation & capturing international demand in early 

stages to position our country as a competitive 

provider;  

 

Local development: Preparing territories with 

productive, manufacturing and services poten-

tial for capturing opportunities across the whole 

green hydrogen value chain. Connecting and 

coordinating local stakeholders, defining priori-

ties and empowering roles. 

 

Energy Compact Indicators 
Key Action 1: to 2020 

 Publication of the general regulation of hy-

drogen facilities for production, conditioning, 

storage, ground transportation and con-

sumption systems. 

 Publication of the guide for the validation of 

pilots and hydrogen technologies in the min-

ing industry 

 Train at least 10 people from different public 

services at regional level to speed up the 

processing of permits. 

Key Action 2: to 2020-2025 

 +4 financed supply side projects 

 +4 financed demand side projects, 

 +3 incentive /support mechanisms 

 

Key Action 3: to 2020-2030 

 Activation of local demand and/or pilot pro-

jects for green hydrogen in at least the 6 pri-

oritized applications: (i) oil refineries, (ii) lo-

cal ammonia market, (iii) mining trucks, (iv) 

heavy duty trucks, (v) long range buses and 

(vi) H2 blending in gas networks, by 2025. 

 

 Closing international partnerships and col-

laborations schemes with the main countries 
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and regions that will lead the import of green 

hydrogen and its derivative 

 

 Becoming the global top exporter of green 

hydrogen and its derivatives, delivering 2.5 

BUSD on exports yearly by 2030. 

Key Action 4: to 2020-2025 

 At least 50% of the required workforce in the 

public services of the State are trained about 

green H2 

 

 Green hydrogen projects in at least 2            

regions (hydrogen hubs/valleys) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

22 
 

 

 

 

 

 

 

 

 

 

 

 

In terms of organization, in the short term the Ministry of En-

ergy is focusing its efforts on strengthening ties and initiatives 

with other services of the State, and creating and distributing 

knowledge and tools to other public institutions that will play a 

key role in enabling the green hydrogen economy.  

 

Furthermore, hydrogen diplomacy is being used to create syn-

ergies with international platforms, including ports and future 

import destinations, while securing continuity milestones that 

help us mark the pathway for the long-term development of 

green hydrogen

 

 

 
 

JUan carlos jobet 
Minister for Energy 
Chile 
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Germany 
 

 

 

 

 

 

 

 

Solution Statement 
For Germany to become greenhouse gas neu-

tral and meet its international obligations under 

the Paris Agreement, hydrogen needs to be es-

tablished as a decarbonisation option. This ap-

plies in particular to those areas that cannot be 

decarbonised with the direct use of renewable 

electricity. The Federal Government considers 

only hydrogen that has been produced using re-

newable energy (green hydrogen) to be sustain-

able in the long term. The Federal Government 

therefore seeks to use green hydrogen, promote 

its rapid market rollout and establish the neces-

sary value chains.  

 

The Federal Government expects that both a 

global and European hydrogen market will 

emerge in the coming ten years and that, in the 

short run, carbon-neutral (for example blue or 

turquoise) hydrogen will be traded on this mar-

ket. Given Germany’s close integration in the 

European energy supply infrastructure, carbon-

neutral hydrogen will be relevant for Germany 

and, if available, will be temporarily used.  

 

By tabling the National Hydrogen Strategy, the 

Federal Government is providing a coherent  

framework for the generation, transport and use  

 

of hydrogen, encouraging the relevant innova-

tions and investment. The Strategy sets out the 

steps that are needed to meet the German cli-

mate targets, create new value chains for the 

German economy and foster energy policy co-

operation at international level. The  

 

Federal Government recognizes Germany’s re-

sponsibility to reduce greenhouse gas emis-

sions globally. By developing the hydrogen mar-

ket and promoting hydrogen as a decarbonisa-

tion option, our country can make a key contri-

bution to climate change mitigation around the 

world.  

 

Challenge Statement 
The first step that needs to be taken to speed up 

the rollout of hydrogen technology is establish-

ing a strong and sustainable domestic market 

for the production and use of hydrogen at home. 

A strong domestic market will send an important 

signal, encouraging other countries to use hy-

drogen technology as well. Germany will design 

the incentives for speeding up the rollout of hy-

drogen technology in Germany and particularly 
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for the establishment and operation of electro-

lyzers in a way that is compatible with the energy 

transition. 

 

However, the domestic generation of green hy-

drogen will not be sufficient to cover all new de-

mand, which is why most of the hydrogen 

needed will have to be imported. There are sev-

eral places across the EU where large quantities 

of renewables-based electricity are being gener-

ated. These offer great potential for producing 

green hydrogen. The Federal Government will 

work to ensure that this potential is tapped and 

that the generation capacities are further ex-

panded. To this end, it will intensify its coopera-

tion with other European Member States, partic-

ularly those bordering the North and Baltic Sea, 

but also with the countries of southern Europe.  

 

The use of offshore wind energy will play an im-

portant role. The Federal Government will work 

with the North and Baltic Sea border states to 

push forward hydrogen production by establish-

ing a reliable regulatory framework for offshore 

wind energy. It also aims to systematically de-

velop production sites in other partner countries, 

for example as part of development cooperation. 

 

In developing countries in particular, it is vital to 

ensure that the export of hydrogen will not be 

detrimental to possibly inadequate energy sup-

ply systems in the exporting countries con-

cerned and thus incentivize local investment in 

even more fossil fuels. Therefore, the production 

of green hydrogen is to act as a stimulus for 

these countries to rapidly expand their capaci-

ties for generating renewable energy – these 

will, after all, also benefit local markets. 

Energy Compact Description 
As a Global Theme Champion for the energy 

transition, Germany is committed to adopting a 

Hydrogen Energy Compact to contribute posi-

tively to the SDGs and the Nationally Deter-

mined Contributions to achieve the Paris Agree-

ment. 

 

A successful energy transition combines secu-

rity of supply, affordability and environmental 

compatibility with innovative and smart climate 

action. This means that the fossil fuels we are 

currently using need to be replaced by alterna-

tive options, namely renewables and energy ef-

ficiency, in accordance with our energy and cli-

mate goals. This applies in particular to gaseous 

and liquid energy carriers, which will continue to 

be a part of Germany’s energy supply in the fu-

ture. Against this backdrop, hydrogen will make 

an important contribution to enhancing and com-

pleting the energy transition.  

 

The Federal Government expects that around 

90 to 110 TWh of hydrogen will be needed by 

2030. In order to cover part of this demand, Ger-

many plans to establish up to 5 GW of genera-

tion capacity including the offshore and onshore 

energy generation facilities needed for this. This 

corresponds to 14 TWh of green hydrogen pro-

duction and will require 20 TWh of renewables-

based electricity.  

 

We will foster and intensify international cooper-

ation and partnerships on hydrogen. This in-

cludes establishing joint projects and trialing of 

hydrogen technology in the area of the North 

Sea and in southern Europe, in the context of 
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the Federal Government’s energy partnerships 

and cooperation with partner countries in Ger-

man development cooperation; systematically 

supporting ambitious partner countries in devel-

oping and implementing green hydrogen poli-

cies based on renewable energies to protect the 

climate; facilitating access to clean energy and 

green hydrogen research and technology along 

the entire value chain through international hy-

drogen cooperation and the long-term network-

ing of the German research landscape; as well 

as development and support of a common hy-

drogen market by establishing common regula-

tions. 

 

 

Energy Compact Indicators 
Germany will drive forward the construction of 

PtX production facilities on a near-industrial 

scale in some partner countries via several fund-

ing programmes and via auctions for green hy-

drogen and its derivatives via the “H2 Global” 

scheme (aiming for appr. 500 MW) (From now 

to 2033) 

 

The necessary regulatory basis for the construc-

tion and expansion of hydrogen infrastructure 

will be prepared (From now to 2033) 
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The issues and conditions that have to be addressed in order 

to foster a domestic and international ramp-up of hydrogen 

technologies and to build up an international hydrogen market 

can only be successful in a European and global cross-border 

collaboration in order to find solutions for the generation of 

wind and solar energy in the respective areas and for the distri-

bution of hydrogen. International trade in hydrogen and its 

downstream products is therefore a significant industrial and 

geopolitical factor 

 

 

 

 

gerd müller 

Minister for Development 

Germany 
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European 

Commission 
 

 

 

 

 

 

 

Solution Statement 
The European Commission is putting in place a 

regulatory framework to kick start and scale up 

the production and consumption of renewable 

hydrogen in the European Union. 

 

This includes policy proposals to set sector-spe-

cific quotas for the consumption of renewable 

hydrogen in the industry and transport sector, as 

well as a system of certification to track the CO2 

emissions and sustainability criteria associated 

with the production and transport of hydrogen. 

 

The European Commission will set out a coop-

eration process on renewable hydrogen with the 

African Union in the framework of the Africa-Eu-

rope Green Energy Initiative. 

 

Furthermore, this includes financial support for 

the development of renewable hydrogen 

through the post-COVID recovery fund, for hy-

drogen infrastructure for both industry and 

transport applications, and a proposal for prefer-

ential tax rates for renewable hydrogen.  

 

 

 

 

 

New funding has been made available to sup-

port continued research and innovation in re-

newable hydrogen. 

 

Finally, a legislative proposal will be put in place 

that sets rules for ownership, open access and 

support the emergence of competitive markets 

for hydrogen. 

 

Together with its co-legislators, the European 

Commission will commit to transform these pro-

posals into legislation as soon as possible to 

provide certainty and an enabling environment 

for the full hydrogen ecosystem. 

 

Challenge Statement 
The production and consumption of renewable 

hydrogen, as well as markets, are not existing 

yet in the European Union. 

 

To achieve climate neutrality, renewable hydro-

gen will be need to be scaled up and a full hy-

drogen ecosystem will need to be developed in 

the next decade to achieve climate neutrality in 

2050. By 2030, the EU intends to have installed 

40 GW of renewable hydrogen electrolyzers. 
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The key challenge is to create a demand for re-

newable hydrogen in the near future, which al-

lows for investments in the scale up of renewa-

ble hydrogen production. This is why the Euro-

pean Commission has put in place proposal to 

set future quotas. 

 

Another challenge is to ensure that the market 

can distinguish renewable hydrogen, and that 

there are strong criteria to ensure its sustaina-

bility. This is why the European Commission is 

proposing to put forward a certification system 

for renewable hydrogen. 

 

Finally, renewable hydrogen is not cost-compet-

itive with fossil-based hydrogen, and the infra-

structure to bring renewable hydrogen to the 

end-consumer is limited. This is why the Euro-

pean Commission is putting forward different fi-

nancial instruments that supports the production 

of renewable hydrogen, whilst ensuring a com-

petitive environment. 

 

Energy Compact Indicators 
Produce 10 million tons of renewable hydrogen 

by 2030, requiring EUR 320-460 billion in invest-

ments in the 27 EU Member States 

 Putting in place sector-specific quotas for 

the use of renewable hydrogen 

 Provide a certification scheme for renewa-

ble hydrogen 

 Support the development of hydrogen in-

frastructure 

 

Support international R&D cooperation under 

Mission Innovation, including EUR 1 billion for a 

Clean Hydrogen research and innovation hub. 

 Financing to support research and innova-

tion in renewable hydrogen 

 Strengthen bilateral and multilateral coop-

eration on renewable hydrogen 

 

Achieve climate neutrality in 2050, including 

through the use of renewable hydrogen in hard-

to-decarbonize sectors in the 27 EU Member 

States 

 Legislative requirement to achieve net-

zero climate in 2050 
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It is essential to align stakeholders to finalise the legislative 

proposals for the European Union, so that the full hydrogen 

ecosystem has the necessary certainty to attract investment 

and scale up the production and consumption of renewable hy-

drogen 
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Brazil 
 

 

 

 

 

 

 

 

 

[Brazil’s Energy Compact is forthcoming] 
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The Basque Region 
 

 

 

 

 

 

 

 

 

This is an outline of the role of hydrogen in the 

energy system and the process of decarboniza-

tion, as outlined in the Basque Hydrogen Strat-

egy.  

 

The purpose of this Hydrogen Strategy is to lay 

down guidelines for promoting the creation of a 

hydrogen ecosystem based on renewable hy-

drogen production and storage, transport and 

distribution infrastructures that will support the 

local market and serve as a basis for establish-

ing a logistics center playing a significant role on 

the international export market. This will repre-

sent an opportunity for the decarbonization in 

Basque industry and for other sectors where 

abatement is more difficult and, at the same 

time, for industrial development in order to posi-

tion such businesses as technology exporters. 
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The strategy includes an action plan with 58 

lines of action aimed at achieving these objec-

tives. These lines of action are in turn structured 

into six axes. 

 

Solution Statement 
The Basque Government has set the Basque 

Hydrogen Strategy in order to promote the cre-

ation of an ecosystem for the production, distri-

bution and consumption of hydrogen, based on 

its industrial, logistical and technological capac-

ities. 

 

The Strategy includes a 58-line action plan 

aimed at achieving a set of objectives for the 

year 2030, which is structured into the following 

six axes spanning the entire hydrogen value 

chain: (1) Production, (2) Storage, transport and 

distribution, (3) End uses, (4) Industrial and 

technological development, (5) Market and (6) 

Regulatory framework and cross-cutting as-

pects. Strategic targets for the year 2030:  

 

Production 

 Electrolysis capacity of 300 MW. 

 100% of hydrogen produced to be of re-

newable or low-carbon origin. 

 Annual production of 2,000 t/year of syn-

thetic fuels. 

 

End Uses: Industry 

 90% of hydrogen consumed in industry as 

feedstock to be of renewable or low-carbon 

origin.  

 Hydrogen accounting for 5% of total en-

ergy consumption in the industrial sector.  

 

End Uses: Buildings 

 10 pilot projects for hydrogen use in build-

ings.  

 

End Uses: Transport and Mobility 

 Fleet of 20 hydrogen buses in the Basque 

Country.  

 Fleet of 450 goods transport vehicles of 

varying sizes.  

 Network of 10 public access hydrogen 

pumping stations, covering all three 

Basque provinces. 

 

Companies from the oil and gas sector, power 

generation sector and electric utilities are lead-

ing partnerships to promote large-scale projects 

aligned with the guidelines established in the 

aforementioned strategy. There are at least 

three partnerships in which agents from the en-

tire value chain participate. 

 

Challenge Statement 
Production 

 Scaling-up the capacity of the available 

electrolyzers, reaching hundreds of mega-

watts, and providing viability to the supply 

of green hydrogen to decarbonize indus-

trial processes. 

 Electrolyzer cost reduction, in the same 

way that has been achieved with renewa-

ble energies in the past. 

 Given the shortage of renewable re-

sources in the region, and the difficulties in 

installing local production, a flexible inter-

pretation of the regulation regarding the 

geographical relationship between the 
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electrolysis plant and the renewable power 

plant would be advisable. 

 Need to develop thermochemical hydro-

gen production processes, such as pyroly-

sis or gasification, in order to take ad-

vantage of resources such as biomass or 

municipal waste. 

 

Storage, Transport and Distribution 

 Mechanisms will be needed to reduce the 

risk incurred by investors, due to the high 

investments required and the uncertainty 

of market development. 

 

End Uses 

 In mobility, a significant reduction in vehicle 

costs will be required, which currently have 

a TCO 2 or 3 times higher than their diesel 

equivalents. 

 It will be necessary to face the chicken and 

egg dilemma, matching the investment in 

refuelling stations (HRS) with the growth of 

the available fleet. 

 In the industrial sector, it will be necessary 

to overcome the technical difficulties to re-

place natural gas with hydrogen in high 

temperature applications. 

 

Market 

 There is no mature, transparent market 

with liquid prices, mainly due to a lack of 

critical mass. Project developers lack relia-

ble price signals. 

 

 

 

 

Regulatory Framework 

 General need for simplification and adap-

tation to new uses of the hydrogen regula-

tions.  

 

Energy Compact Description 
The effective time range of the Basque Hydro-

gen Strategy covers the decade to 2030 (Phase 

1), for which it sets specific targets. It also out-

lines the vision to 2050 (Phase 2), and the main 

guidelines that will guide the development of the 

hydrogen market in the long term. 

 

In Phase 1, Start-up and Acceleration, the first 

green hydrogen production projects, the first 

transport and distribution infrastructures and the 

first relevant end-use experiences in the indus-

trial, transport and building sectors are expected 

to begin. At the same time, an alignment of the 

Basque industrial, scientific and technological 

fabric with the needs of the international market 

is foreseen. In this decade the foundations on 

which to base sustained growth and the creation 

of a hydrogen ecosystem will be set up. 

 

In Phase 2, Maturation and Deployment, the 

general deployment of hydrogen technologies 

and their availability throughout the Basque ter-

ritory at a reasonable price and for any type of 

use is expected. In this period, the consumption 

of fossil fuels will be replaced by synthetic fuels, 

even in the maritime sector, with hydrogen bun-

kering facilities in Basque ports. There will be a 

significant hydrogen transport and distribution 

network to serve industrial consumers and build-

ings, and hydrogen will be used as a means of 

seasonal storage for surplus renewable energy. 
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Now, the main obstacle to the development of a hydrogen eco-

system lies in the high economic and technological risk as-

sumed by investors. Efficient tools are needed to reduce these 

risks 

 

 

 

 

 

 

 

Iñigo Ansola  
      Director-General 
      Basque Energy Agency 
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Haldor Topsøe 
 

 

 

 

 

 

 

 

Solution Statement 
Haldor Topsoe is building the world’s first and 

largest 500 MW Solid Oxide Electrolysis Cell 

(SOEC) plant in Europe that will bring innovative 

electrolysis technology to the global market by 

2023.  

 

Electrolysis is a key component in the Green Hy-

drogen Value-Chain and the SOEC plant will be 

“First Industrial Use”, since large-scale SOEC 

production has not been done before. Today, 

the largest electrolysis plant in operation is at 

10-20 MW scale. 

 

High-temperature SOEC electrolysis is more 

than 30 % more energy efficient than conven-

tional electrolysers on the market today. Thus, 

the plant will contribute with innovation and a 

higher outcome of Green Hydrogen produced 

with less energy than is technically possible to-

day.  

As Green Hydrogen can be further refined into 

low and zero-carbon emission chemicals, ferti-

lizers and fuels, the SOEC plant will contribute 

to the decarbonization in the hard-to-abate-sec-

tors such as heavy-industry, heavy-duty trans-

portation, maritime and aviation.  

 

In example, the plant will provide SOEC electrol-

ysis for a 100 MW Green Ammonia plant in Ger-

many that will trade the green ammonia as ferti-

lizer, chemicals or fuel. 

 

Phase 1 (2023-2026): Commercial operation of 

500 MW electrolysis capacity operating all day 

and year round.  

 

Phase 2 (2026-2030): Scale-up and commercial 

operation of a 5 GW production capacity of elec-

trolysis. 
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Topsoe solutions enable climate-friendly hydrogen production all the way 

from renewable electricity to clean fuels and chemicals 
 

 

 

Challenge Statement 
Green Hydrogen is likely to reach cost-parity with grey hydrogen by 2025-2030. The following three 

regulatory parameters are essential for this to happen (even faster): 

 

 Higher tax on carbon emissions and fossil-

based fuels and blending targets to create 

incentives for green alternatives in the in-

dustry. We believe that the price should be 

around 150-200 USD per tonnes CO2. 

 

 Green hydrogen requires massive built-out 

of renewable energy in an unforeseen 

pace to decarbonize the hard-to-abate 

sectors. As renewable energy accounts for 

the majority of the green hydrogen produc-

tion cost, the prize on renewable energy 

has to come down or the price on carbon 

feedstocks/fossil fuels has to increase.  

 

 Support for development of the Green Hy-

drogen through subsidies and incentives is 

also important. The combination of regula-

tory framework with long-term strategies 

and direct/indirect financial support boosts 

investor confidence in the merits of devel-

oping Green Hydrogen/Power-to-X at 

scale. 
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Energy Compact Description 
Haldor Topsoe´s Energy Compact stipulated the 

overall aim to reduce the company’s GHG emis-

sions by 15% from 2019 baseline (Scope 1 and 

2). Science based GHG reduction targets set for 

Scope 1, 2 and 3, consistent with the Paris 

Agreement will be implemented in 2021-2022.  

 

Building a plant that produces SOEC-electroly-

sis technology at industrial-scale with 500 MW 

installed electrolysis in 2023 increasing to 5GW 

in 2030 is an essential contribution to the Green 

Hydrogen Economy as it provides scalability 

which is needed for the prize on electrolysis to 

come down, which together with CO2-costs can 

back the realization of a cost-parity with grey hy-

drogen by 2025-2030. 

  

Energy Compact Indicators 
  

If we compare production of Green Hydrogen 

with recent designed SMR based Grey Hydro-

gen plants, the molar ratio between CO2 and 

Hydrogen range from 0.42 (Lean NG feed) to 

0.58 (Naphtha feed). 

 

Theoretically, and looking only on the process 

side, the ratio would be 0.25 for pure Methane 

feed, the difference to above number is heavier 

feed, and heat input for the endothermic pro-

cess. 

 

With a hydrogen output from each SOEC core 

of 140 Nm3/h, each core will save 59-81 Nm3/h 

of CO2 corresponding to 30-41 kg/h. 

 

 

 

With the estimated production output of the 

SOEC production plant (500 MW), there will be 

a 297,000-410,000 tons of C02-reduction yearly 

(2024) increasing to 483,000-667,000 tons of 

C02-reduction yearly (2030) at 8000 h/year. 

 

In 2016, Denmark’s CO2 emission was 

38,007,645 ton, so the above numbers corre-

sponds to 1-2% of Denmark’s 2016 carbon 

emissions (or 0.001-0.002% of world emis-

sions).  
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The world should embrace electrification, commit to massive re-

newable generation assets build-out and let industry utilize un-

restricted electricity to foster the change from a fossil powered 

world to an electrified world     
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Louise Bjerregård Nielsen 
Head of Sustainability 
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Iberdrola 
 

 

 

 

 

 

 

Solution Statement 
In its commitment to lead the energy transition, 

Iberdrola is spearheading the development of 

green hydrogen to meet the electrification a de-

carbonization needs of sectors such as industry 

and heavy transport. 

 

The group is thus placing itself at the forefront of 

this new technological challenge which involves 

the production and supply of green hydrogen 

from clean energy sources, using 100% renew-

able energy for the electrolysis process. 

 

Iberdrola develops the hydrogen value chain by 

increasing renewable energy for industrial use, 

supporting the creation of new electrolyzer man-

ufacturers and industrial alliances with leading 

companies, such as Fertiberia for the production 

of green ammonia in Puertollano I, operational 

in 2021. This Project consists of the on-site pro-

duction of green hydrogen using a 20 MW elec-

trolyzer. 

 

In the mobility sector, Iberdrola is developing the 

TMB project, for the supply of green hydrogen to 

the urban bus fleet in Barcelona. Hydrogen pro-

duction will be carried out on-site using a 5.5 

MW electrolyzer and supplied by refuelling sta-

tion.  

Challenge Statement 
The green hydrogen projects developed by 

Iberdrola collaborate with the energy transition 

and compliance with the Hydrogen Roadmap 

defined by the Government of Spain, which in-

cludes national objectives such as the develop-

ment of 4 GW of green hydrogen through elec-

trolysis by 2030, and to reach climate neutrality 

and zero emissions by 2050. 

 

Another target to be achieved in 2030 is to reach 

a competitive price between green and grey hy-

drogen. Grey hydrogen price is currently close 

to 1-2 €/kg whereas green hydrogen price is 

close to 4-8 €/kg. To achieve it, the cost of re-

newable energy and the electrolyzers capex 

must decrease, and the load factor of electrolyz-

ers must be increased. 

 

Iberdrola has signed up to the coalition Green 

Hydrogen Catapult-convened with the support 

of the High Level Climate Champions and 

hosted by RMI- with a view to drive down the 

cost of hydrogen. The coalition aims to bring 

down the cost of hydrogen to $2/kg by 2026, ap-

proximately half its current price. The partner 

companies aim to do this with 25GW of green 

hydrogen production by 2026, approximately 50 

times more than is currently produced. 
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Energy Compact Description and 

Indicators 
In the Iberdrola's Wholesale and Retail Busi-

ness in Spain, an alliance has been created with 

Fertiberia to develop the green hydrogen plants 

for industrial use in Spain (Puertollano and Pa-

los de la Frontera). Actual goal for Hydrogen 

production includes the installation of 800 MW 

green hydrogen by 2027 with the production of 

40,000 tons of green hydrogen per year and a 

CO2 reduction around 390,000 tons/year. This 

green hydrogen production facility means that 

more than 1,300 MW of new PV facilities will be 

installed up to year 2027. 

 

Interim target is achieving 20 MW in 2022. 

Translating this operational figures into H2 tons, 

~40,000 tons H2 will be produced in 2027 and 

1,000 tons H2 in 2022. 
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Green hydrogen based economy can be a great opportunity for 

countries to replace the grey hydrogen for green hydrogen 

mainly in petrochemical and fertilizer sectors and complement 

deep electrification of their economies as a way to decarbonize 

its hard to abate sectors, including some industrial sectors and 

transportation (aviation, maritime). However, there are still 

some barriers to the realization of a hydrogen-based economy, 

which includes large scale hydrogen production cost, infra-

structure investments, bulk storage, transport & distribution 

and a clear regulatory framework. 

 

The most important challenge is production cost. Therefore, 

support to promote hydrogen is necessary through users de-

carbonization encourage, green hydrogen investment support 

and favorable regulation 
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Soladvent  
 

 

 

 

 

 

Solution Statement
Soladvent has played a two-step role:  

 

First, to bring together 30 value chain players 

(upstream, midstream, downstream, finance) 

from September 2020 to design HyDeal Ambi-

tion as an industry platform (technical and finan-

cial modeling, legal structuring…)  

 

Second, from July 2021 to establish joint ven-

tures between a selection of these players in 

fully integrated HyDeal green hydrogen hubs:  

 

The first of these hub joint ventures will be made 

public in September 2021, bringing together a 

renewable energy company, a gas infrastructure 

operator and a steelmaking giant, with the offi-

cial support of the Spanish government, aiming 

at the delivery of 200,000 tons of green hydro-

gen (from solar) at 1.5 €/kg from 2025 to decar-

bonize a major industrial complex in Northern 

Spain. 

 

Challenge Statement 
The key challenge is to bring together a fully in-

tegrated group of players (hydrogen production, 

transmission & storage, industrial use, debt & 

equity financing) at scale with a bankable busi-

ness model (which necessitates market pricing 

and counterparty risk management).  

Government support is essential for renewable 

generation permitting, transmission and storage 

regulation and financial facilitation of down-

stream investments (DRI in steelmaking or con-

version of coal-fired power plants to hydrogen 

CCGTs). Scaling up electrolyzer manufacturing 

to 10+ GW/year ASAP is also a must. 

 

Energy Compact Description and 

Indicators 
 Scale and political support (local, national 

and international) are conditions sine qua 

non to reach fossil fuel parity (1.5 €/kg) 

and bankability without which no large-

scale investment decision can be made. 

 Construction of at least  5 giga factories of 

electrolyzers, 7,700 km of hydrogen pipe-

lines and 124 Mm3 of underground stor-

age by 2030 

 Production capacity of 95 GW of solar 

power generation and 67 GW of electro-

lyzers by 2030 
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The hub approach, which brings together upstream, midstream 

and downstream players locally is very powerful, with a focus 

on geographies where renewable energy is both abundant is 

very competitive (such as solar in Iberia) 

 

 

 

 

 

 

 

 

 

 

Thierry Lepercq 
Founder 
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Fortescue Future Industries 
 

 

 

 

 

 

 

 

Solution Statement 
Fortescue Future Industries (FFI) is investing in 

the entire value chain for green hydrogen. From 

generation of renewable energy, through conver-

sion to green hydrogen, to storage and distribution 

to market. We are also investing heavily in new 

technologies necessary to optimize and scale up 

green hydrogen production, test hydrogen 

transport solutions and decarbonize our mining 

operations.  

 

We aim to become the world’s leading fully renew-

able energy and green products company with a 

commitment to deliver over 15 million tons of re-

newable derived green hydrogen to the world by 

2030. 

 

At FFI, we are establishing a global portfolio of re-

newable green hydrogen and derived products, 

such as green ammonia, that will position us at the 

forefront of a global renewable hydrogen industry. 

FFI will leverage Fortescue’s world-leading track 

record of innovation and execution of large-scale 

integrated infrastructure projects to achieve these 

goals. 

 

As a large industrial mining and infrastructure 

company that has committed to net zero opera-

tions by 2030, FFI, through its parent Fortescue  

 

Metals Group is able to trial and test technologies 

at commercial scale on its own operations. As a 

group, FFI and Fortescue Metals Group provide 

both supply and demand for green hydrogen - ad-

dressing the chicken and egg conundrum. 

 

FFI has a longstanding commitment to sustainabil-

ity and the welfare of the communities where it op-

erates. We intend to leverage our growth strategy 

to address other sustainable development goals 

including economic growth and energy independ-

ence in less developed countries. 

 

Challenge Statement 
FFI is developing sustainable, transformative and 

socially impactful green power and hydrogen pro-

jects globally. Many of the world’s best renewable 

energy resources exist in countries where it is 

challenging to build and operate large-scale pro-

jects. Even if funding is being allocated to renewa-

ble energy projects there is a resistance to finance 

projects. 

 

Leveraging the muscle of international financial in-

stitutions to offset political risk would open up huge 

opportunities for Green Hydrogen as well as im-

proving the economic stability of the host country. 
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Establishing a global Green Hydrogen industry will 

only work when it is able to compete on cost with 

the fossil fuel industry. It is tough to compete on 

cost when there remain large-scale subsidies for 

fossil fuels in many developing countries and 

emerging economies. It is even tougher when the 

externalities including greenhouse gas emissions 

of the fossil fuel industry are not factored into the 

costs that the market must pay. 

 

 

 

 

 

 

Too much of the global policy landscape is de-

signed in a way to support and maintain an indus-

try that poisons our planet. It appears that this leg-

acy will continue through new subsidies for fossil 

fuel derived blue hydrogen. Renewable energy 

generation such as wind, solar, and hydro is the 

only solution for zero carbon power and fuels. In 

order to give green hydrogen a fair chance, we 

need to level the playing field. 

 

Finally, baseline regulations and protocols of hy-

drogen networks, infrastructure and global trade 

will also be critical to facilitate the roll out of green 

hydrogen  

 

Energy Compact Description 
FFI has committed to establishing a production 

base of a minimum of 15 million tons of renewable 

derived green hydrogen per annum by 2030. 

 

This will be achieved by developing sustainable, 

transformative and socially impactful green power 

and hydrogen projects globally. We will seek to 

leverage our growth strategy to advance other 

sustainable development goals. 

 

FFI is committed to investing in new technologies 

necessary to optimize and scale up green hydro-

gen production, test hydrogen transport solutions 

and decarbonize specific industrial operations. 

 

Energy Compact Indicators 
By 2030 Fortescue is planning to have deployed 

150GW of renewable energy generation across 

the globe to drive the production of over 15 million 

tons of renewable green hydrogen to the world by 

2030. 

 

By 2025 the Green Hydrogen Organisation 

(founded and supported by Fortescue) has a 

global reach through a significant number of Na-

tional Chapters across the world and is the leading 

the global charge in driving deep decarbonization 

across industry. The Green Hydrogen Organisa-

tion is through the Green Hydrogen Development 

Compact creating a dedicated global collaborative 

effort to rapidly accelerate the pivot away from fos-

sil-fuel based economies in developing countries 

to renewable energy including the production and 

use of Green Hydrogen. 

 

Removal of pervasive subsidies for the fossil fuel 

industries. Establishment of a globally recognized 

Green Hydrogen Certification Scheme / Guaran-

tee of Origin Scheme. 

 

Fortescue achieves carbon neutrality in operations 

by 2030 through deployment of various projects 

and initiatives across its mining operations.

 

Minimum production of  
15 million tons of renewa-

ble derived green hydro-

gen per annum by 2030 
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It is important to eliminate the multiple and pervasive subsidies 

for the fossil fuel industries, and properly price the cost of ex-

ternalities of the industries, which are polluting our planet 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

” 



 

47 
 

Green Fuels for Denmark 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Solution Statement 
The Green Fuels for Denmark (GFDK) project 

brings together leading companies representing 

both demand and supply sides of sustainable e-

fuels, with a vision to establish an ambitious sus-

tainable fuels production facility in Copenhagen, 

Denmark. 

 

The project aims to establish a 1.3 GW electro-

lyzer in 2030 powered by 2-3 GW offshore wind 

from the future Bornholm energy island, which 

holds the potential to replace >270.000 tpa. of fos-

sil fuel consumption in 2030, equivalent to a 1.8 % 

reduction in Danish CO2 emissions. GFDK is en-

visaged to be built in three phases: 

 

Phase 1 (2021-2023): Establishing a single 10 MW 

electrolyzer module producing renewable hydro-

gen for use in fuel cell buses and trucks in Den-

mark. 

 

Phase 2 (2023-2027): Scale-up and commercial 

operation of a 250 MW electrolyzer coupled with 

offshore wind, CO2 capture and chemical synthe-

sis to produce sustainable renewable e-methanol 

for maritime transport and renewable e-kerosene 

for aviation. 

 

Phase 3 (2027-2030+): Further scale-up to reach 

a combined electrolyzer capacity of 1.3 GW to be 

combined with approx. 1 Mt carbon capture yearly, 

corresponding to 30 % of Copenhagen Airport’s 

fuel consumption, a large proportion of truck and 

bus operations in Greater Copenhagen, and a full-

sized container vessel. 
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GFDK is the first partnership of its kind to combine 

leading competencies across the entire renewable 

hydrogen and power-to-X value chain. The project 

aims to draw upon these to become a front-runner 

for a large and industry-coordinated                          

decarbonization of the heavy-duty transport sec-

tor. The project holds the potential to establish new 

solutions to global challenges in relation to energy, 

climate, and transport. 

 

Challenge Statement 
A significant hurdle to renewable hydrogen pro-

jects is overcoming the cost barrier. Today, hydro-

gen produced in water electrolysis plants is signif-

icantly more expensive than fossil-based hydro-

gen. This is also the case for renewable e-fuels 

based on hydrogen, compared to the fossil fuels 

they replace.  

 

One reason is that electrolyzer technology is still 

relatively expensive. The largest electrolyzers in 

operation today are in the 10-20 MW scale, but 

with GFDK and other projects like it being an-

nounced, we hope to see economies of scale and 

an industrialization of the supply chain bring down 

costs over the next decade. 

 

Furthermore, most of the global dedicated hydro-

gen production today is based on natural gas, 

which is a cheaper feedstock than electricity. To 

close the cost gap between renewable and fossil 

hydrogen and enable a viable business case for 

projects, incentives to off-take renewable hydro-

gen are needed. This could, for instance, be in the 

form of blending mandates that require a certain 

amount of consumed hydrogen or e-fuels to be re-

newable. Support for the development of green al-

ternatives through subsidies and incentives is also 

important. The combination of a regulatory frame-

work, a clear demand pipeline, and direct/indirect 

financial support boosts investor confidence in the 

merits of developing power-to-X at scale. 

In addition, partnerships with participation from 

both consumer and producer can significantly re-

duce investment risks by creating clarity for supply 

and demand. Going forward, this is also a note-

worthy lesson to policy makers seeking to promote 

renewable hydrogen. 

 

Energy Compact Description 
The partners of GFDK are committed to cooperat-

ing along the power-to-X value chain to advance 

and promote investments in developing, maturing, 

and implementing renewable hydrogen and 

power-to-X technology and infrastructure. 

 

 

 

 

In our Green Fuels for Denmark project, we work 

to develop an industrial-scale production facility to 

produce sustainable fuels for road, maritime, and 

air transport in the Copenhagen area. The partner-

ship brings together the demand and supply sides 

of sustainable fuels, with a vision to realize what 

could become one of the world's largest electro-

lyzer and sustainable fuel production facilities of 

approx. 1.3 GW electrolysis by 2030. 

  

Energy Compact Indicators 
Fully realized, the Green Fuels for Denmark pro-

ject can replace >270 kt of fossil fuels per year with 

fossil free e-fuels, equivalent to approx. 0.85 Mt 

CO2 emission reductions per year. 

 

Production capacity of  

1.3 GW electrolysis by 2030 
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Projects must identify applications with high value added and 

with end users who are willing to pay the premium. Regulatory 

incentives to off-take renewable hydrogen are also needed in 

the short to medium term to help unlock investments and drive 

the scale-up/cost-out journey of renewable hydrogen 

 

 

 

 

Søren Skou 

       CEO 

 

 

 

 

 

 

       Roeland Baan 

CEO 

 

 

 

 

 

       

Mads Nipper 

       CEO 

” 
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       Torben Carlsen 

CEO 

 

 

 

 

 

 

 

       Thomas Woldbye 

CEO 

 

 

 

 

 

 

 

 

       Jens Bjørn Andersen 

       CEO 

 

 

 

 

 

       Lars Peter Søbye 

       CEO 
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Tata Power 
 

 

 

 

 

 

 

 

Solution Statement 
TATA Power positions itself as a pioneer in Re-

newable Energy with plans to ramp up to 15 GW 

capacity by 2030. 

 

As per estimate, Green Hydrogen Demand in In-

dia is likely to be 19 Million Metric Ton Per An-

num (Mt PA) which will require renewable ca-

pacity of 230 GW.  The rapid growth targets on 

renewable capacity in India will be ably supple-

mented by TATA Power’s growth aspirations in 

solar, wind, hydro or hybrid solutions.  

 

TATA Power is also actively looking at hydrogen 

as an alternative for Diesel Generator based or 

Battery based back-up power applications and 

is exploring hydrogen as an energy storage and 

back-up power solution in microgrids as renew-

able energy is intermittent. With a target of 

10,000 micro-grids by 2026, TATA Power is 

looking at bringing clean and green energy with 

a mix of solar/wind and green hydrogen subject 

to solution becoming techno-commercially via-

ble. 

 

TATA Power is also strongly placed in the Hy-

drogen Generation sector with prior experience 

in operating electrolyzers for producing hydro-

gen in its thermal plants for turbine generator 

cooling. The experience gained is helpful in 

evaluating electrolyzer technologies available 

globally and adopt cost-effective solutions in 

making green hydrogen generation a reality in 

India.  

 

TATA Power is exploring the possibility of col-

laborating with TATA group of companies for op-

portunities in the Power to Gas (P2G) applica-

tion. The possible applications of Green Hydro-

gen include injecting into natural gas grid, re-

placing brown hydrogen with green hydrogen in 

steel, fertilizer and other industries. TATA Power 

is also actively evaluating opportunities for utiliz-

ing green hydrogen along with captured CO2 

from its thermal plants as a source of green 

methanol and other CO2 conversion products. 

 

Challenge Statement 
In the Power to Hydrogen to Power (P2P) appli-

cation, the overall system efficiencies are very 

low thereby making power from hydrogen unvi-

able. The round-trip efficiency considering 65% 

efficiency for Electrolyser and 50% for a fuel cell 

is roughly 32.5%. For the solution to be viable, 
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the round-trip efficiencies need to be improved 

to more than 50%.  

 

Capital costs of the Electrolyzer and Fuel Cell 

continue to be a bottle neck for large scale im-

plementation of green hydrogen generation and 

energy storage projects. At present costs, the 

cost of power from hydrogen exceeds all exist-

ing modes of power generation & storage solu-

tions. This makes hydrogen energy storage so-

lution unviable. With the thrust on hydrogen 

economy globally, the sector needs massive 

subsidies from the Government to enable low 

cost production of Electrolyzer and Fuel Cell 

systems in India. Technology maturity and econ-

omies of scale should also play a major role in 

reduction of overall capital costs. 

 

Hydrogen being the lightest molecule also suf-

fers from high storage costs particularly due to 

the relatively low densities. Therefore, it needs 

to be compressed and stored to justify the vol-

ume occupied. Other options such as hydrides, 

Liquid H2, salt caverns etc. are still evolving. 

 

For the hydrogen economy to be truly imple-

mented, a dedicated distribution infrastructure 

needs to be in place for which massive invest-

ments and subsidies are needed. 

 

Energy Compact Description  
 As a socially responsible company, TATA 

Power has undertaken to not extend the 

life of its thermal assets beyond their rated 

life.  

 TATA Power has also committed to in-

crease Renewable Energy portfolio to 15 

GW by 2030. 

 TATA Power is actively scouting for prom-

ising technological solutions in the green 

hydrogen value chain (P2G, P2P, P2C) in 

order to deliver affordable hydrogen-based 

solution in the country. 

 Government of India is also working on Na-

tional Hydrogen Energy Mission (NHEM) & 

making policies for increasing demand like 

mandate for use of hydrogen in industry, 

open access for renewable power trans-

mission etc. 

 

Energy Compact Indicators 
 Carbon Neutrality before 2050. 

 By increasing the renewable portfolio, 

TATA Power will reduce CO2 intensity. 

 With phase-out of thermal units, the abso-

lute CO2 will reduce.  

 Improvement in round trip efficiency in the 

P2P and Electrolyzer efficiency in P2G  

thereby reducing the losses in the green 

hydrogen value chain. 

 Reduction in capital costs of electrolyzers 

and fuel cells due to technology improve-

ments or economies of scale and/or infu-

sion of grants / subsidies from federal gov-

ernments. 
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The capital cost of the hydrogen generation plant and Fuel Cell 

system is very high making P2P & energy storage solution un-

viable.  For the overall system to become viable, ramping up of 

manufacturing capability and setting up of manufacturing facili-

ties in India needs to be incentivized. The overall round-trip effi-

ciency also needs to be improved by way of technical improve-

ments to reduce the requirement of renewable power 

 

 

 

 

 

Dr. Praveer Sinha 

CEO & Managing Director 
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BPP Tech  
 

 

 

 

 

 

 

 

Solution Statement 
Commercially viable Floating Offshore Wind 

(FOW) is stimulating interest in sustainable, low-

cost Green-Hydrogen (H2) production. Using 

energy from floating wind farms (FWFs) to gen-

erate Green-H2 offers a viable renewable en-

ergy store, balancing generation with demand, 

working towards achieving a Net Zero economy, 

diversifying available energy sources whilst de-

creasing the industry’s carbon footprint. Produc-

ing Green H2 offshore has inherent economic 

advantages, (i) no capital cost for subsea export 

cables and (ii) greater utilization of available 

wind power (load factor). 

 

BPP-TECH has developed a complete solution 

design for connection of FWF to a floating 

Green-H2 production facility based on high TRL 

technologies. The novel concept is a self-sus-

taining, scalable system for offshore Green-H2 

production. The optimization techniques devel-

oped by BPP-TECH will also reduce the CAPEX 

and OPEX of the overall system during its life-

time. 

 

BPP-TECH will develop the system definition 

and integration tools needed for producing  

 

Green H2 from offshore floating wind farms us-

ing existing commercially available components 

(TRL 8-9). The design and system integration 

tools needed for this are currently at TRL3-4 and 

need to be brought up to TRL5-6 in order to cre-

ate credible system designs and performance 

predictions to realize the production of Green H2 

from FWFs. 

 

FWF-H2 production can drive economic growth 

by creating new jobs, attracting investment and 

reducing global emissions, moving towards Net 

Zero targets. There are no commercialized 

FWF-H2 production installations. If successful 

BPP-TECH’s initiative will bring significant eco-

nomic benefits to the H2 supply chain, attracting 

investment and stimulating further innovations. 

 

Challenge Statement 
Offshore wind farms require substantial subsea 

export cables using High Voltage Alternating 

Current (HVAC). The cost of export cable 

lengths in excess of 100 miles significantly im-

pacts CAPEX, possibly making some projects 

commercially uneconomical. An alternative so-

lution is to produce H2 by electrolysis close to 

the point of electricity generation, removing the 

requirement for an export cable. Producing H2 
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offshore using FWF power offers a commercial 

solution to store and deliver energy onshore. 

This will result in diversifying available energy 

sources whilst decreasing the industry’s carbon 

footprint 

 

Integrating H2 production with FWF is novel and 

lacks the essential system definition and inte-

gration tools, their absence is a serious obsta-

cle. BPP-TECH aims to develop these essential 

tools by integrating existing technologies (TRL 

8/9) into a Green H2 solution that will generate 

a high return on investment. The solution would 

achieve TRL 5/6. An FWF is a significant invest-

ment of time and money, and FWF developers 

need confidence in their return on investment 

which depends on identifying reliable designs 

with predicted performance. 

 

BPP-TECH aims to support the Green Hydro-

gen growth by: 

 Supporting the growth of ‘clean growth’ 

supply chain companies in key technology 

and engineering sectors. 

 Providing insight into costs, performance 

and what is required to remove technology 

and market barriers to produce Green H2 

using FWF. 

 Supporting development of export markets 

for H2. 

 Enabling developments in other sectors 

with its projects. 

 Increasing number of high-qualified jobs to 

support Green H2 growth. 

 

 

 

Energy Compact Description 
BPP-TECH aims to collaborate with interna-

tional companies to assess the techno-eco-

nomic viability of producing Green Hydrogen 

from FWF. BPP-TECH has developed an initial 

technology and economic appraisal of large-

scale FWF-H2 offshore production platform. The 

techno-economic assessment of the proposed 

system will define the overall performances and 

cost of the system integration for offshore FWF-

hydrogen production incorporating state-of-the-

art technology. 

 

BPP-TECH will validate the robustness of the 

proposed technologies encouraging the private 

sector to invest alongside the public sector in the 

innovation journey. BPP-TECH will use case-

studies to optimize the design of the proposed 

system. The proven success of the proposed 

solution will be utilized to grow confidence in 

outside of existing network and create a Joint In-

dustry Project (JIP) an alliance of industrial part-

ners involved in the production, transmission 

and distribution of energy, infrastructure financ-

ing and climate change services. 

 

 

Energy Compact Indicators 
 Stage 1: Initial deployment (on going) 

~£300k 

 Stage 2: System design optimization 

(2023-2025) ~£500k 

 Stage 3: Pilot system testing (2025-2030) 

~£5.25m 

 Stage 4: Demonstration at scale (2030s) 

~£15m 
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Financial and technical support will allow for a rapid implemen-

tation of the project in the identified timeframe, increasing the 

likelihood of first-mover advantage and maximizing business 

opportunities 

 
 

 

 

 

 

 

 

 

 

Minoo Patel 

Founder and Director  
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RWE
 

 

 

 

 

 

 

Our organization is willing to offer  

decarbonization solutions: We produce renewa-

ble electricity. Thereupon, we are producing 

green hydrogen via water electrolysis at indus-

trial scale in order to supply our partners in par-

ticular from the energy-intensive industries such 

as steel, chemicals or refinery. For them, hy-

drogen will be a crucial step towards carbon re-

duction. Furthermore, hydrogen could become a 

sustainable fuel for the transport sector as well 

as for heat supply. We are able to store hydro-

gen at large-scale in underground storages in 

order to provide hydrogen to the customers as 

needed based on energy trading. 

 

At current production costs, green hydrogen still 

has a substantial cost disadvantage. By scaling 

up hydrogen production in our projects, we will 

contribute to the full hydrogen value chain bring-

ing costs down and ensuring green hydrogen is 

truly tipping the balance in favor of climate pro-

tection.  

 

The following Energy Compacts will be pre-

sented: 

 

 

 

 

 

 

 

Project 1: Eemshydrogen   Project 2: GET H2 IPCEI 
 

 

 

 

 

 

 

 

Project 3: AquaVentus    Project 4: HyTech Harbour Rostock 
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Project 1: Eemshydrogen 

 
  

Solution Statement 
The Eemshydrogen project focuses on the de-

velopment of a large-scale electrolyzer to 

demonstrate the potential of flexible green hy-

drogen production to reduce carbon emissions 

in the chemical industry. The project is located 

in an EU recognized Hydrogen Valley. It’s a 

foundational project for the development of a 

pipeline between Eemshaven and the Delfzijl in-

dustrial cluster, where the green hydrogen will 

provide emissions-free pathways for the produc-

tion of chemicals which are currently produced 

via emissions-intensive processes. It will be a 

part of the planned hydrogen backbone in North 

Netherlands, which connects to the salt cavern 

storage in Zuidwending and ultimately will be-

come part of a larger envisioned international 

hydrogen network. 

 

Challenge Statement 
In view of the ambitious climate targets, a rapid 

ramp-up of the hydrogen economy is necessary. 

As long as green hydrogen and products de-

rived from it are not competitive, a regulatory  

 

framework is needed that mitigates the invest-

ment risks along the entire hydrogen value chain 

for the investor and drives cost reduction. 

 

Hydrogen strategies have been signed off rather 

quickly and the promised financial funds are 

quite considerable. Now, we need to put in place 

the relevant framework and build the needed in-

frastructure. 

 

The following are the areas where we need to 

act first and foremost: 

 As a reaction to the demand from all sec-

tors, the expansion target of green hydro-

gen needs to be elevated together with the 

renewables expansion. 

 The development of high-performance 

grids, especially by converting existing gas 

pipelines, based on an integrated infra-

structure planning and a future energy sys-

tem that primarily consists of electricity and 

hydrogen, should be targeted. 
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 Industries, especially those that depend on 

hydrogen for decarbonization, need to be 

supported specifically. 

 Partnerships along the entire value chain 

that bundle specialist knowledge and cre-

ate an efficient structure need to be estab-

lished. 

 The conditions for a global green energy 

products market need to be created, in par-

ticular, since e.g. Europe will not be able to 

meet its demand only by its own resources. 

 The setting-up of an internationally ac-

cepted certification system (GO) as well as 

a pragmatic approach of the definition of 

green hydrogen which is valid worldwide 

are of utmost importance. 

 

Energy Compact Description 
The green hydrogen produced by Eemshydro-

gen will enable the decarbonisation of chemical 

sector customer sites at the Chemical Park 

Delfzijl. Although the application of green hydro-

gen in the future may be ubiquitous, the required 

off-take scale to enable industrial-scale produc-

tion is currently only found in industry. The de-

livered hydrogen will be used to manufacture 

two products: renewable methanol and renewa-

ble hydrogen peroxide. 

 

For Gasunie, which acts as a builder, operator, 

and owner of the hydrogen transport pipeline 

from Eemshaven to Chemical Park Delfzijl, the 

project contributes to its “hydrogen backbone” 

project. On 1st of October 2020, Gasunie 

started a market consultation for its proposed 

open-access hydrogen backbone. Ultimately, 

the hydrogen backbone would become part of a 

larger European backbone, which is foreseen to 

stretch across 23,000 km by 2040. 

 

In 2022, Eemshydrogen wants to take the final 

investment decision (FID) to start building the 

electrolyser providing 50 MW of green hydrogen 

in 2024. It has the potential for build out up to 1 

GW. 

 

Energy Compact Indicator  
 Final Investment Decision in 2022 

 Commercial Operation Date in 2024 - 50 

MW in 2024 

 Potential for up to 1 GW 

 Minimum of 3,5 kton/yr green hydrogen 

production 
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For Eemshydrogen to be an important cornerstone of a sus-

tainable world, the adequate regulatory, technological and fi-

nancial parameters need to come together: Policy decisions 

need to go hand in hand with set targets, investment security 

and the establishment of a real hydrogen market. Furthermore, 

the supply chain needs to be scaled up. Moreover, a significant 

scale-up of renewable power generation and electrolysis is 

needed to drive the high electricity costs down, and thus, make 

green hydrogen competitive compared with grey and blue hy-

drogen 

 

 

 

Dr. Sopna Sury 

Chief Operating Officer  

Hydrogen of RWE Generation 
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Project 2: GETH2 IPCEI  

 

Solution Statement 
At current production costs, green hydrogen still 

has a substantial cost disadvantage. By scaling 

up hydrogen production in our projects, we will 

contribute to the full hydrogen value chain bring-

ing costs down and ensuring green hydrogen is 

truly tipping the balance in favor of climate pro-

tection. 

 

With “GET H2 IPCEI” the partners want to build-

up a trans-European green hydrogen value 

chain. Between 2024 to 2026, an integrated 

green hydrogen system consisting of 400 MW 

electrolyzer capacity, pipeline-based transport 

to a refinery, the integration of the Marl Chemi-

cal Park and a pipeline connection to the Dutch 

hydrogen transport system shall be set-up. The 

project comprises a 360 km long dedicated hy-

drogen pipeline with non-discriminatory access. 

A hydrogen cavern storage facility will be imple-

mented and the company Salzgitter will convert 
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part of its production to green steel. Firstly, it will 

be carried out by means of a natural gas/hydro-

gen-based direct reduction plant in combination 

with an electric arc furnace. 

 

Energy Compact Description 
In addition to the interplay of regulation, market 

development, and funding support, the inte-

grated and therewith parallel upscaling of green 

hydrogen generation capacities and off-takers 

with the associated transport and storage infra-

structure is a key factor for the global hydrogen 

market ramp-up. Especially an open access hy-

drogen transport and storage infrastructure will 

play an important role for the development of a 

functioning market, as this is the only way to 

combine volatile supply and given large-scale 

baseload industrial demand with the necessary 

security of supply. This is the envisioned goal of 

the GET H2 IPCEI project. The consortium aims 

to kickstart the hydrogen economy and to trigger 

and enable further green hydrogen value chains 

to start and grow. By 2026, 400 MW shall be re-

alized growing to potentially 2 GW until 2030. At 

400 MW the production will be approx. 28.000 

ton of green hydrogen per year, reducing carbon 

emissions by 530.000 t CO2/a. By 2030 3,5 mil-

lion t CO2/a is possible. 

 

Since early 2020, the partners are working on 

the project development of their parts of the pro-

ject. In 2021, the partners officially formed the 

GET H2 IPCEI consortium and commonly ap-

plied for funding required for an early and fast 

project realization. In their cooperation it was 

further detailed what is needed along the 

greevalue chain to make the transition to a 

green hydrogen economy possible. Final Invest-

ment Decision is planned for 2022 after receiv-

ing funding approval. Between 2022 to 2024, the 

project will start the detailed engineering. Be-

tween 2024 and 2026, the assets will be con-

structed and commissioned. The set-up of “GET 

H2 IPCEI” and the focus on integrated value 

chains will boost the development of a hydrogen 

backbone, the anticipated crucial reduction of 

electrolyzer costs as well as the availability of 

green hydrogen. Through the early available 

open-access infrastructure, the development of 

a competitive hydrogen market will be acceler-

ated. All parts of the green hydrogen value chain 

are interlinked which requires all project part-

ners to think beyond single company boundaries 

and develop common solutions. 

 

“GET H2 IPCEI” is a consortium of bp Europe 

SE (refinery sector), Evonik Operations GmbH 

(chemical sector), Nowega GmbH (gas grid op-

erator), Open Grid Europe GmbH (gas grid op-

erator), RWE Generation SE (power sector), 

RWE Gas Storage West GmbH (storage opera-

tor), Salzgitter Flachstahl GmbH (steel sector) 

and Thyssengas GmbH (gas grid operator). 

 

Energy Compact Indicator  
 Final Investment Decision in 2022 

 100 MW in 2024 

 400 MW by 2026 (300 MW at Lingen plus 

additional 100 MW at Salzgitter) 

 Approx. 28.000 t/a green hydrogen         

production 

 Approx. 530.000 t CO2/a 

 2 GW until 2030 

 Potential of approx. 3.5 million t CO2/a 
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For the “GET H2 IPCEI” project to be an important cornerstone 

of a sustainable world, the adequate regulatory, technological 

and financial parameter need to come together: Policy deci-

sions need to go hand in hand with set targets, investment se-

curity and the establishment of a real hydrogen market are 

needed. Furthermore, the supply chain needs to be scaled up. 

Moreover, a significant scale-up of renewable power genera-

tion and electrolysis is needed to drive the high electricity costs 

down, and thus, make green hydrogen competitive compared 

with grey and blue hydrogen 
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Project 3: AquaVentus

 

Solution Statement 
As an emission-free alternative to crude oil, 

green hydrogen is central to the energy transi-

tion. The AquaVentus initiative aims to set sig-

nals worldwide with climate-friendly hydrogen 

technology. With Heligoland in the German 

Bight, it has an ideal real laboratory for technical 

and economical testing. The wider vision, 10 

GW of green hydrogen generation capacity, di-

rectly supports the German and European hy-

drogen strategy in the long term. 

 

One million tons of green hydrogen per year 

could soon be obtained from the waters be-

tween the Island of Heligoland to Doggerbank, 

constituting a major step towards large-scale 

cross-sector decarbonisation. 

 

In order to achieve this ambitious target, the pro-

ject family around the AquaVentus initiative in-

cludes numerous sub-projects along the entire 

value chain of green hydrogen. Coordinated 

consortia synchronize generation, transport and 

demand and thus significantly support a rapid 

market ramp-up. The AquaVentus project family 

includes, mainly: the development of offshore 

wind turbines with integrated hydrogen genera-

tion (Aqua-Primus), a large-scale offshore hy-

drogen park (AquaSector), a central supply 

pipeline (AquaDuctus), port infrastructures (Aq-

uaPortus), a research platform (AquaCampus) 

as well as maritime hydrogen-based applica-

tions (AquaNavis). 

 

AquaVentus facilitates development opportuni-

ties for the energy sector for a CO2-free industry 

in the fields of steel construction, chemistry as 

well as mobility and logistics. 

 

The initiative is driven by a variety of project 

members The AquaVentus association is made 

up of highly innovative organizations and re-

search institutions as well as leading interna-

tional companies that are proclaiming a new age 

of climate-friendly energy with the generation of 

green hydrogen at sea. 

 

Challenge Statement 
In order to build up a sustainable hydrogen 

economy, firstly the regulatory framework has to 

be adjusted along the whole value chain: 

 

The development of offshore wind energy in the 

North Sea as a key element for green hydrogen 

has to be accelerated. A cooperation between 

neighboring states in the North Sea would facil-

itate the spatial planning and increase available 

space for offshore wind and hydrogen. 
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In order to ensure the development of a Euro-

pean hydrogen infrastructure, there is a need for 

a clear regulatory framework which, on the one 

hand, creates investment and planning security, 

and on the other hand, ensures non-discrimina-

tory network access. 

 

A market for green hydrogen must be devel-

oped. Green hydrogen is the future which 

means creating a level playing field in which 

green hydrogen is competitive to its fossil rivals. 

For that purpose the EU-ETS has to be ex-

pended on all relevant sectors and the cap and 

trade regulation has to become more ambitious. 

To prevent carbon leakage the ETS has to be 

combined with a CBAM as it is already dis-

cussed by the Commission. On the production 

side, cost must be reduced by upscaling the pro-

jects. 

 

Last but not least transparency must be in-

creased. Only hydrogen from renewable energy 

should be labeled as green. 

 

 

Energy Compact Description 
The realization of 1 GW of electrolysis capacity 

by 2030 is planned to be implemented in several 

steps:  

 

In a first step, an offshore monopole with an in-

tegrated electrolysis as prototype will be devel-

oped and tested in the port of Mukran in the Bal-

tic Sea in 2023 (AquaPrimus1).  

 

After a first trial period, two additional offshore 

wind turbines with integrated electrolysis units 

and a capacity of 14 MW will be installed off the 

coast of Heligoland in the German North Sea 

(AquaPrimus2) by 2025.  

 

In the third step, the produced green hydrogen 

will be transported to Heligoland via the Aqua-

Campus offshore test field for research projects 

using the AquaDuctus H2-pipeline. On Heligo-

land, the hydrogen will be stored in the carrier oil 

LOHC as part of AquaPortus. The process heat 

generated during the storing procedure of hy-

drogen in the LOHC will cover a large part of 
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Heligoland's heat supply. The hydrogen can be 

used to power ships on site.  

 

The first significant up-scaling of the project is 

planned for 2028 with the development of the 

offshore hydrogen park AquaSector consisting 

of almost 300 MW of electrolysis capacity. Up to 

25,000t of green hydrogen will be transported 

via the AquaDuctus H2-pipeline to Heligoland. 

The island will become the central hydrogen hub 

of the North Sea.  

 

If AquaPrimus and AquaSector have proved 

successful, the third expansion stage of offshore 

hydrogen parks are planned for 2030. The 

AquaDuctus pipeline is a non-discriminatory and 

cost-effective way of transporting hydrogen. It 

will be connected to the German mainland. The 

hydrogen pipeline will support and connect the 

individual sub-projects and will supply the Ger-

man economy and industry then with up to 

100,000 t of green hydrogen per year. By 2035, 

the initiative plans to increase the capacity in a 

last step to 10 GW and reach the one-million-

tonne mark for green hydrogen production. In 

addition, European and, in the long term, inter-

national cooperation is considered. The Aqua-

Ventus initiative is driven on the one hand by the 

strong partners in the consortia and on the other 

hand by the AquaVentus association. 

 

Energy Compact Indicator 
The indicators are the electrolysis power and the 

rate of green hydrogen production per year:  

 2025 (AquaPrimus 2): 2x14 MW – up to 

1.500 t/a  

 2028 (AquaSector): 300 MW – up to 

25.000 t/a  

 2030 (AquaSector+): 1 GW – up to 

100.000 t/a 

 2035 (AquaSector+): 10 GW – up to 1 Mio 

t/a 
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From the AquaVentus point of view, the three essential 

measures are: The development of offshore wind energy for 

the production of green hydrogen needs to be accelerated and 

cooperation in the North Sea needs to be facilitated. Moreover, 

there is a need for a clear regulatory framework for a European 

transport concept. The gap between green hydrogen and its 

fossil rivals needs to be closed by actively promoting green hy-

drogen 
 

 

 

 

 

 

 
Jörg Singer 

Chair of AquaVentus 
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Project 4: HyTech Harbour Rostock 

 

Solution Statement 
With “HyTech Harbour Rostock” the partners 

want to transform Rostock and the Rostock sea-

port as comprehensively as possible in the di-

rection of a non-fossil energy supply based on 

renewable sources including hydrogen produc-

tion capacities of up to 1 GW. In the first subpro-

ject, an electrolysis plant with a size of 100 MW 

and an ammonia synthesis plant is to be built 

and operated at an existing hard coal power 

plant site, which will phase out in this decade but 

will before and beyond provide very good syner-

gies due to existing infrastructure like power 

connection or water treatment facilities. The pro-

duced green ammonia will be transported to an 

existing ammonia storage facility and used in 

the local fertilizer plant. 

 

Energy Compact Description 
In addition to the interplay of regulation, market 

development, and funding support, the inte-

grated and therewith parallel upscaling of green 

hydrogen generation capacities and off-takers 

with the associated transport and storage infra-

structure is a key factor for the global hydrogen 

market ramp-up. Especially at locations where  

 

 

 

 

 

 

 

 

 

 

synergies with existing infrastructures exist al-

lowing a cost efficient and fast scale-up of green 

hydrogen and further green products produc-

tion.  

 

Furthermore, an access to a dedicated hydro-

gen transport infrastructure will play an im-

portant role for the required up-scaling and the 

development of a functioning market in general. 

This is the envisioned goal of the “HyTech Har-

bour Rostock” project. The consortium aims to 

kickstart the hydrogen economy in eastern Ger-

many and to trigger and enable further green hy-

drogen value chains to start and grow. Until 

2025, 100 MW electrolyser capacity shall be re-

alized growing to potentially 1 GW until 2030. At 

the beginning the gained hydrogen shall be 

used for the production of green ammonia to 

support the decarbonization of the local fertilizer 

plant. The production will be around 10.000 t of 

green hydrogen per year, reducing carbon emis-

sions by ~80.000 t CO2/a. 

 

Since 2020, the partners are working on the pro-

ject development. In 2021, the partner officially 
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formed the “HyTech Harbour Rostock” consor-

tium by signing an MoU and commonly applied 

for funding required for an early and fast project 

realization. In their cooperation it was further de-

tailed what is needed along the green value 

chain to make the transition to a green economy 

in Rostock possible. FID is planned for 2022 af-

ter receiving funding approval. Between 2022-

2024, the project will start the detailed engineer-

ing. Between 2024-2026, the assets will be con-

structed and commissioned. 

 

The set-up of “HyTech Harbour Rostock” focus 

on integrated value chains. All parts of the green 

hydrogen value chain are interlinked which re-

quires all project partners to think beyond single 

company boundaries and develop common so-

lutions. “HyTech Harbour Rostock” is a consor-

tium of Rostock Port GmbH; YARA GmbH & Co. 

KG; KNG Kraftwerks- und Netzgesellschaft 

mbH, RWE Generation SE as well as further 

supporting partners like Stadtwerke Rostock, 

50Hz, IWEN and Wind Projekt. 

 

Energy Compact Indicator  
 Final Investment Decision in 2022 

 Commercial Operation Date of the first 

100MW electrolysis and ammonia synthe-

sis in 2025 

 ~10.000 t annual green hydrogen produc-

tion 

 ~80.000 tCO2eq annual GHG emission re-

duction potential 

 1GW until 2030 
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EDP 
 

 

 

 

 

Solution Statement 
With a strong commitment in supporting decar-

bonization efforts worldwide, EDP views renew-

able hydrogen as a complementary solution to 

its current activities in renewables, electricity 

storage, electric mobility and energy efficiency.  

 

EDP is developing renewable hydrogen pro-

jects, taking an end-to-end approach that in-

cludes the deployment of new renewable instal-

lations (wind and solar), the installation and op-

eration of electrolyzers and associated storage 

systems, and the delivery of hydrogen to final 

consumers, as a complement to other decar-

bonization solutions.  

 

EDP’s main investment interests are in renewa-

ble hydrogen production facilities, including in 

electrolyzers and renewable facilities, and in hy-

drogen refueling stations. Nonetheless, EDP 

may support the investment in other compo-

nents of the value chain, including storage, 

transportation and distribution and production of 

derivative products (ammonia, methanol or oth-

ers), which are essential to establish a success-

ful value chain and enable the widespread adop-

tion of renewable hydrogen.  

 

EDP will leverage on its existing activities to suc-

cessfully develop projects and supply              

competitive renewable hydrogen. Its expertise 

 

in developing cost-competitive renewable instal-

lations and knowledge of electricity trading ena-

ble the design of cost-competitive renewables 

mix. The historical development of thermal as-

sets (including within industrial clients and clus-

ters) provide engineering experience to develop 

projects and make available locations and infra-

structure that can be repurposed to reduce 

costs. EDP’s understanding of consumers de-

carbonization needs will help foster adoption 

and enable the design of innovative business 

models. Additionally, the demonstrated track-

record in innovation (including scaling up tech-

nologies from pilot to market integration), will 

help decrease development risks. 

 

Challenge Statement 
EDP has identified several hurdles that need to 

be overcome to ensure the successful imple-

mentation of its renewable hydrogen projects. 

 

From a technology perspective, the investment 

costs of electrolyzers, storage and compressors 

are still very high, particularly due to a lack of 

production capability, namely at scale. Addition-

ally, the efficiencies of electrolyzers and the life-

time of the membranes are still fairly low. 

 

EDP is a firm believer that electrolyzers should 

be supplied by additional renewables, through 
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direct connections or renewable PPA. However, 

renewables deployment still faces lengthy de-

velopment times (particularly permitting and li-

censing), and heavy charges are applied if the 

renewables are connected through the grid 

(which will most likely be the case given the dif-

ficulty of installing renewables at scale close to 

large-scale electrolyzers). A transitional period 

waiving grid charges may be considered to fos-

ter the adoption of efficient solutions.  

 

Capturing additional revenues from ancillary 

services provided to the electricity grid will ena-

ble reducing the cost of hydrogen, but several 

regions do not have such markets in place. 

 

Collaborating with off-takers in the development 

of renewable hydrogen projects is key to ensure 

success. However, final consumers often do not 

have the right incentives to begin the transition 

to hydrogen, whether due to lower cost of fossil 

alternatives, the exemption of carbon costs and 

other taxes, and the higher investment costs of 

technologies that use hydrogen. 

 

Energy Compact Description 
To support the development of a successful re-

newable hydrogen economy, EDP has recently 

created a dedicated business unit to pursue 

commercial projects and a technical knowledge 

center dedicated to hydrogen production and 

supply systems.  

 

EDP is currently developing projects ranging 

from small R&D initiatives to large-scale projects 

up to 100 MW and with the potential to signifi-

cantly scale up. Examples of R&D initiatives in-

clude the FlexnConfu project, which will assess 

the collocation of an electrolyzer in a natural gas 

power plant, and the BeHyond project, which 

aims to conceptually develop a coupled offshore 

hydrogen and wind facility.  

 

EDP is assessing smaller-scale projects dedi-

cated to individual offtakers, including in their 

premises, or small hubs, which may demon-

strate the integration of different decarboniza-

tion solutions within industrial and mobility set-

tings.  

 

Larger-scale projects are being developed in the 

premises of 4 of EDP’s coal power plants or col-

located with renewable assets. The establish-

ment of renewable hydrogen hubs on EDP’s 

coal plants will promote a just transition of the 

regions, taking advantage of the local skilled la-

bor force, reduced costs through the repurpos-

ing of existing infrastructure, and local ports to 

scale-up for export. 

 

 

Energy Compact Indicator  
By 2025, EDP aims to be promoting 250 MW of 

electrolyzer capacity, including developing re-

newable hydrogen hubs in the premises of 

EDP’s coal power plants, leveraging on the in-

stallation of >500 MW of renewable capacity 

(wind and solar). This will contribute to EDP’s 

commitments of supporting the increased use of 

renewable energy, being carbon neutral and be-

coming coal free. 
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Simplified licensing for RES and electrolyzers, temporary grid 

tariffs exemption, fiscal reform with long-term visibility following 

the polluter pays principle and support mechanisms for con-

sumers will reduce costs and accelerate adoption 
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Avangrid 
 

 

 

 

 

 

 

 

Solution Statement 
AVANGRID is committed to leading the clean 

energy transition and climate solution. As part of 

this mission, we submitted several responses to 

the U.S. Department of Energy (DOE)’s Hydro-

gen Energy Earthshot Request for Information 

(RFI), which we expect to lead to the deploy-

ment of large-scale hydrogen demonstration 

projects. 

 

AVANGRID aims to become a leader in the 

green hydrogen economy, investing in our com-

munities and building on our expertise as a lead-

ing renewables developer and operator. Our 

global partners at Iberdrola are already deliver-

ing green hydrogen projects in Spain – due to 

come online by the end of 2021 – and the UK. 

AVANGRID will leverage lessons learned from 

those efforts to streamline our development pro-

cess and enhance our cost-competitiveness. 

 

AVANGRID’s responses to the DOE RFI envi-

sion hydrogen stretching from coast to coast. In 

the US Northeast, AVANGRID is looking at ap-

plications ranging from transportation to indus-

trial use to create a “Hydrogen Valley” across  

 

states like Connecticut, Maine, and New York, 

which have long histories as industrial hubs. In 

the Southeast, AVANGRID is pursuing concepts 

that would use our wind and solar assets to pro-

duce green hydrogen and green ammonia. In 

Oregon, AVANGRID has proposed co-locating 

hydrogen production at our Klamath cogenera-

tion plant, creating a cleaner source of grid resil-

iency and flexibility as Klamath balances the in-

termittent generation from our Northwest wind 

fleet. These demonstrations will showcase hy-

drogen’s scalability and value, drive cost reduc-

tions by moving us along the technology learn-

ing curve, and open up a key avenue of future 

growth for AVANGRID. 

 

Challenge Statement 
The green hydrogen projects being developed 

by AVANGRID depend upon financial support 

from government agencies. As with many nas-

cent technologies, there are barriers inhibiting 

widespread deployment of green hydrogen 

technology. Each of these barriers decrease 

green hydrogen’s cost competitiveness com-

pared to fossil-based incumbents, and thus dis-

incentivize the use and adoption of this low-car-

bon alternative.  
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According to the US DOE, the current cost to 

produce green hydrogen is approximately $5 

USD per kilogram, while grey hydrogen ranges 

between $1 to $2 USD per kilogram. President 

Biden’s Administration has announced plans to 

incentivize cost parity for green and grey hydro-

gen by 2030, and the US DOE has a stated goal 

of reducing the cost of green hydrogen by 80% 

to $1 USD per kilogram by 2030. Achieving the 

US DOE’s milestones will require investment by 

both the public and private sectors to reduce the 

cost of electrolyzers and the renewable energy 

powering them, as well as to increase the load 

factor of electrolyzers. 

 

Energy Compact Description 
AVANGRID aims to install at least 500 MW of 

green hydrogen electrolyzer capacity by 2030. 

To achieve this goal, we have proposed large-

scale demonstration projects as part of a US 

DOE RFI that will deploy up to 350 MW of elec-

trolyzer capacity across the United States which 

will 30M kg of green hydrogen per year. To 

achieve our 2030 goal, we estimate capital in-

vestments of over $500M USD. 

 

Green hydrogen has the potential to decarbon-

ize carbon-intensive sectors where there are 

few – if any – alternatives. Producing hydrogen 

with renewable power via electrolyzers can en-

able emissions reduction both in sectors that 

currently consume grey hydrogen (e.g., ammo-

nia) and in sectors that are difficult to electrify 

(e.g., marine, air, or long-haul heavy-duty trans-

portation). AVANGRID’s work to deploy green 

hydrogen and ultimately reduce its costs aligns 

with SDG 7 by increasing access to affordable, 

reliable, sustainable, and modern energy and 

SDG 13 by taking swift action to combat climate 

change, as well as supporting the goals of the 

Paris Agreement and achieving net-zero emis-

sions by 2050.  

 

Our work on green hydrogen also involves build-

ing partnerships with electrolyzer manufacturers 

and hydrogen project developers, aligning with 

SDG 9 by promoting sustainable industrializa-

tion and fostering innovation. 

 

Energy Compact Indicator  
 Installment of 500 MW of green hydrogen 

electrolyzer capacity. 
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The most immediate obstacle AVANGRID faces in delivering 

on the green hydrogen energy transition is that green hydrogen 

production does not yet have an economic incentive framework 

for significant deployment of the technology. While the associ-

ated renewable power does have some public funding availa-

ble that reduces the operational cost of the hydrogen produc-

tion, the upfront capital cost – most importantly the electrolyzer, 

but also distribution infrastructure and bulk storage – requires 

additional investment support and a clear regulatory pathway 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Zsoka McDonald 

Chief Sustainability Officer 
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Copenhagen  

Infrastructure  

Partners 
 

 

 

 

 

Solutions Statement 
Copenhagen Infrastructure Partners (CIP) is a 

fund management company dedicated to green-

field renewable energy infrastructure meaning 

that CIP will be developing, constructing and op-

erating renewable energy projects, such as off-

shore/onshore wind, solar PV and Power-to-X 

plants. 

 

Since inception in 2012, CIP has established it-

self as a pioneer and market leader within the 

energy transition with ~250 employees, eight 

funds and EUR ~16 billion under management 

from ~100 international institutional investors. 

 

In June 2021, CIP reached EUR 800 million first 

close on its new fund, CI Energy Transition Fund 

I (CI ETF I), with a target fund size of EUR 2.25 

billion and a cap of EUR 3 billion. The fund has 

seen strong interest from leading institutional in-

vestors, endowments and family offices interna-

tionally, indicating a strong interest among in-

vestors to participate in the decarbonization of 

hard-to-abate industries such as shipping, steel 

production and agriculture through the use of 

green fuels and feedstock. 

 

 

 

The Energy Transition Fund will invest in next 

generation renewable energy infrastructure in-

cluding industrial scale Power-to-X facilities to  

 

produce hydrogen- based fuels and feedstocks. 

Power-to-X facilities will provide a zero-carbon 

alternative to fossil fuels in sectors where elec-

trification is difficult or impossible, as well as 

support the further integration of renewable 

power generation in the energy mix through grid 

balancing. The industrialization of these technol-

ogies could enable the manufacturing of essen-

tial energy and chemical compounds purely 

from water, air and renewable electricity. 

 

By building on CIP’s proven value creation ap-

proach in developing and constructing complex 

energy projects, the fund is uniquely positioned 

to capture the green hydrogen market oppor-

tunity. The Energy Transition Fund has secured 

an attractive portfolio of both integrated and ex-

port projects globally with exposure to different 

offtake markets, strong political support and low 

“cost of energy” for renewable electricity. 
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Challenge Statement 
Power-to-X as an industry is still in a nascent 

stage. However, CIP believes green hydrogen 

will relatively fast be cost competitive with fossil 

fuels and blue hydrogen provided the following 

key factors are in place: 

 

Firstly, a competitive “cost of energy” for renew-

able power (solar and wind is already competi-

tive in several markets and costs are decreas-

ing), and scalability of Power-to-X technology to 

reduce the cost of electrolysis. 

 

Secondly, successful transition to green hydro-

gen requires equal treatment with fossil fuels 

and blue hydrogen. For example, with respect to 

tax regimes and access to existing infrastructure 

such as, electricity grid and gas pipelines, it is 

critical to reduce the cost of green hydrogen in-

frastructure build out and transportation. 

 

Thirdly, demand for green hydrogen products 

depends on incentives for large energy consum-

ers to decarbonize and to comply with net-zero 

carbon emissions obligations (e.g. replacing 

bunker fuel with green ammonia for transporta-

tion of consumer goods, producing CO2 neutral 

steel for cars and CO2 neutral fertilizer for crop 

production). This can be achieved by supporting 

international collaboration and a polluter-pays 

principle (such as the proposed EU ‘Carbon Bor-

der Adjustment Mechanism’). 

 

Finally, government support may initially be re-

quired to overcome innovation and industrializa-

tion hurdles, and promote R&D for green hydro-

gen technologies throughout the value chain. 

Energy Compact Description 
CIP, through its funds, has secured an attractive 

portfolio of both integrated and export green hy-

drogen projects, including: 

 

Project Høst, Esbjerg (Denmark) 

Høst will be Europe’s largest production facility 

of CO2-free green ammonia, with 1GW electro-

lyzer capacity and up to 600,000 tpa of green 

ammonia produced using power generated by 

offshore wind turbines. The project has three 

value propositions: 

 The green ammonia, produced purely from 

water, air and renewable electricity, will be 

used by the agricultural sector as CO2-free 

green fertilizer and by the shipping industry 

as CO2-free green fuel. Fertilizer is an es-

sential chemical for human development 

and is currently produced with substantial 

emissions of CO2. This new technology 

and its large scale application in Project 

Høst will enable the production of this criti-

cal chemical in a sustainable way for the 

generations to come. 

 The technology allows flexible operations 

and as such will be instrumental in balanc-

ing the Danish power grid that is increas-

ingly in need of flexible load as the electric-

ity generated from wind and solar makes 

up a dominant part of the total electricity. In 

other words, Project Høst is an enabler for 

further integration of wind and solar into the 

power grid. This is particularly important 

due to government plans to expand the off-

shore wind capacity and ultimately have a 

power system that runs entirely with re-

newable energy. 
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 Finally, excess heat from the plant will be 

used to provide heating for approximately 

one third of the local households in Es-

bjerg. Thus, these households will be 

switching to 100% green heating with no 

emissions. 

 

Project Murchison, Western Australia  

Murchison is located in Western Australia with 

some of the best combined onshore wind and 

solar conditions. This in turn will provide low cost 

electricity to competitively produce green hydro-

gen and ammonia for export purposes. The pro-

ject will consist of a 5GW onshore wind and so-

lar facility, which will use 3GW of electrolyzers 

to ultimately produce 1.7m tpa of green ammo-

nia based on green hydrogen feedstock. The 

project will enable energy import dependent 

countries such as Japan and Korea to decar-

bonize their energy and chemical sectors.  

 

The Power-to-X technology can support coun-

tries that are currently importing large amounts 

of coal, gas and oil by offering a real alternative 

to traditional fossil fuel imports, in the form of 

seaborne green commodities. Ammonia, hydro-

gen or other green energy carriers can be trans-

ported via large scale vessels similar to known 

technologies applied in oil and gas and thus cost 

effectively reach import countries far away from 

production sites. Murchison is a large-scale pro-

ject that will be pioneering the industrialization of 

this new technology – driving down costs to the 

benefit of customers and a greener future. 

 

Project Wind Island, North Sea (Denmark) 

Project Wind Island will be the world’s first en-

ergy island and will be located in the Danish part 

of the North Sea. The energy island will host up 

to 10GW of offshore wind, a part of which could 

be used for hydrogen production on the island 

and then shipped or piped to offtakers onshore. 

This will allow a cost efficient way of producing 

green hydrogen compared with onshore produc-

tion - the cost of transporting hydrogen over long 

distances is only a fraction of the cost of trans-

porting electricity. In other words, power trans-

mission lines are much more expensive per unit 

of energy transported than hydrogen pipelines. 

 

The demonstration of large-scale offshore hy-

drogen production at the Danish energy island 

could have a global impact since the scale and 

cost effectiveness could make such facilities at-

tractive in many markets across the North Sea 

and beyond. There is already an emerging inter-

est in several Asian markets for energy islands 

and large scale offshore hydrogen production. 

 

Besides the cost effectiveness, such facilities 

also features other advantages, such as a lower 

visual impact in coastal areas, less disturbance 

of other activities and the potential of creating 

more biodiversity in the form of new artificial 

reefs. 

 

Energy Compact Indicators 
Project Høst, Esbjerg (Denmark) 

The green ammonia from the plant is expected 

to reduce CO2-emissions by about 1.5 million 

tons CO2 yearly – or the equivalent to removing 

730,000 cars from the roads permanently. Final 

Investment Decision (FID) Q1 2023, Commer-

cial Operation Date (COD) 2026/2027 
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Project Murchison, Western Australia  

The green ammonia from the plant is expected 

to be used in Korea and Japan, which have ag-

gressive decarbonization targets, and where 

green ammonia can be used to co-fire existing 

coal plants. The emission reduction potential is 

up to 4.5 million tons CO2 yearly by comparison 

to existing technologies. Other industrial and ag-

ricultural uses are also expected. Final Invest-

ment Decision 2025, Commercial Operation 

Date 2029. 

 

Project Wind Island, North Sea (Denmark) 

 The demonstration of large- scale offshore hy-

drogen production at the Danish energy island 

could have a global impact since the scale and 

cost effectiveness could make such facilities at-

tractive in many markets across the North Sea 

and beyond. Final Investment Decision 2025, 

Commercial Operation Date 2030. 

 

Acceleration of Green Hydrogen 
 Removal of barriers to a levelized playing 

field with fossil fuels and blue hydrogen – 

for example, via establishing tax deprecia-

tion schemes equivalent to those available 

to oil and gas industry and enabling the use  

 

of existing infrastructure (pipelines, grid 

etc.). 

 Establishing a polluter pays principle – for 

example supporting the implementation of 

CO2 taxes and introduction of EU Carbon 

Border Adjustment Mechanism. 

 Regulatory support in the form of public 

funding or technology grants for large pro-

jects to overcome innovation and industri-

alization hurdles. 

 The process for tendering out the Danish 

energy island will decide how fast hydro-

gen production can be demonstrated on 

the island – hence speed is of essence in 

these processes, including a parallel ten-

der for the offshore wind hosted by the is-

land. 

 Energy Island specific regulatory frame-

works, e.g. clarity needed on bidding zone 

and island tariff regime. 

 The infrastructure from island to shore 

needs to be in place – including frame-

works for establishing hydrogen pipelines 

from the island will be required, including 

the possibility to establish private pipe-

lines. 

 

 

 

 

 

Christian Skakkebæk 
Senior Partner, CIP 
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Electrochaea 
 

 

 

 

 

Solution Statement 
In the context of climate change and on the way 

to the net-zero goal renewable electricity gener-

ation is a key factor. Another cornerstone is the 

decarbonization of fossil based natural gas – the 

biggest energy import product into the EU today. 

Renewable methane from our patented bio-

methanation process is a natural gas equivalent. 

It can be utilized as a fully biogenic e-fuel that 

can be stored and transported in the gas grid 

and then used across sectors, for transportation, 

power generation or industrial heating.  

 

Electrochaea is the only company worldwide to 

have validated a biological methanation technol-

ogy in industrial prototypes by turning renewable 

energy into hydrogen at first, and then into bio-

methane and storing it in existing gas networks. 

Our highly productive, patented microorganism 

strain, combined with our proprietary pressure 

bioreactor design, makes the process outstand-

ingly efficient. It has the potential to solve the 

challenges of providing cost-effective large-

scale energy storage and a multi-purpose e-fuel, 

all triggered by green hydrogen generation. The 

technology has been validated in several indus-

trial settings at the 1MWe scale where grid-qual-

ity bio-methane was produced in a continuous  

process. The technology is fully scalable up to 

50MWe or multiples of that.  

 

 

Electrochaea can make a major contribution to 

the decarbonization of industry and the utiliza-

tion of curtailed renewable energy. The Electro-

chaea process converts green hydrogen and 

CO2, using curtailed power that would otherwise 

be wasted, to renewable methane. The technol-

ogy has a potential of converting 0.8% of annual 

CO2 released in the EU by 2050. The Electro-

chaea technology can be the first large scale 

market for the green hydrogen value chain.  

 

Challenge Statement 
The main challenge that Electrochaea meets 

nowadays is a weak and uncertain regulatory 

framework. A plant typically interconnects two 

energy systems – electricity and gas – both of 

which are highly regulated. The current state of 

legislation brings a lot of unclarity and not 

enough incentives to roll out the technology. 

High electricity costs make the production of 

green hydrogen needed for production of green 

methane expensive. At the same time, the cost 

of the fossil natural gas remains low compared 

with green methane. Incentives for green me-

thane remain insufficient and uncertain in a 

long-term perspective to ensure the needed in-

vestments. This makes it difficult to attract suffi-

cient investment for bio-methane projects.  
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Green hydrogen production needs to be afford-

able to become a major trigger for the genera-

tion of green methane and other renewable 

products. Green methane generation provides a 

solution to store energy long term and in large 

scale in existing infrastructure. A need to inte-

grate such systems with the electricity system 

and the gas system are required and double tax-

ation of the products needs to be avoided.  

 

 

 

Energy Compact Description 
Electrochaea will make its unique biological 

methanation accessible and scalable world-

wide.  

 

It’s the ambition to facilitate establishment bio-

logical methanation plants that by 2030 will cap-

ture 10 million ton of CO2 and use 12 GW re-

newable power to convert the CO2 into 8 GW 

renewable e-methane. 

 

The loss of energy in the process will be dimin-

ished by utilizing the excess heat for district 

heating or industrial usage.  

 

By further engaging in research and develop-

ment projects Electrochaea will ensure scaling 

of the technology and conversion of the green e-

methane to other products, e.g. plastic, protein 

or lubricants.  

 

Electrochaea will make the technology accessi-

ble in developing countries after 2025 when 

commercial project in Europe and North Amer-

ica has been established.  

 

Energy Compact Indicators 
 By 2025: Successful realization of first 

commercial projects resulting in construc-

tion of 15 plants by 2025 with the total ca-

pacity of 1.200 MW converting 1 million ton 

of CO2  

 By 2030: Scaling of the technology and 

construct numerous biological methana-

tion plants with a capacity of 10 GW con-

verting annually 10 million ton of CO2  

 By 2025: Establish 1-5 biological methana-

tion projects in developing countries 

through cooperation with international de-

velopment agencies and development 

banks  

 

Electrochaea´s reactor containing the biocatalyst 

– methanogenic archaea. The product that is gen-

erated in the bioreactor is renewable methane. 
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Establish support schemes for Power-2-x technologies and/or 

CO2 tax that makes it feasible to attract investments to full 

scale commercial projects and ensure that regulatory frame-

work for power and gas infrastructure makes sector and grid 

integration feasible 

 

 

 

 

 

 

 

 

 

 

 

 

 

Doris Hafenbradl  
CTO and Managing Director 
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Graded 
 

 

 

 

 

 

Solution Statement 
Our company has decided to broaden the hori-

zons on sustainable agriculture by participating 

and winning a tender for the revaluation of a 

farm. Particularly, Graded S.p.A. wants to sup-

ply electricity through innovative renewable 

sources, to then move on to the production, stor-

age and finally use of the precious gas. This will 

allow the farm's night services to keep the ser-

vices running in a sustainable way.  

 

We want to underline that this tender represents 

for us just a gate to enter in the world of hydro-

gen, but we will use our future know how about 

hydrogen to expand in various areas, such as 

cogeneration for large plants.  

 

Challenge Statement 
Batteries for electrical storage are a solution that 

can be applied up to a certain size, beyond 

which they become bulky and difficult to dispose 

of. For these reasons Graded S.p.A. believes 

that the future will be based on the storage of 

energy in the form of hydrogen. While research 

is progressing to increase the technical effi-

ciency of hydrogen production systems, on the 

other hand calls are urgently needed to allow 

companies to participate not only with large 

plants, but also with small plants.  

 

Energy Compact Description and 

Indicators 
Our goals related to the Green Hydrogen devel-

oped for the next five years are:  

 Increasing our energy production with the 

implementation of renewables plants (exp. 

PV): in that moment we are closing a con-

tract to buy a new PV & Electrolyzer plant;  

 Consolidating and increasing the collabo-

ration with the IRENA Organization and 

with UN Global Compact Network from 

2021, and have care of Renewables and 

sustainability matters. We are an active 

partner of both organizations.  

 

For these reasons, our compact will follow the 

SDG7. Our goal is to help the ecological transi-

tion to develop, not only for large-scale plants, 

but also for small-scale ones. The whole world 

aims to reduce the cost for plants that produce 

MW of electricity from hydrogen, but no one 

thinks that even small plants can do their part. 

However, they are still expensive and inefficient. 

The example must start from the industries, so 

that even home users can change their minds 

and contribute to the transition. Furthermore, the 

advantage of small-scale systems is that they do 

not require large extensions of photovoltaic sys-

tems, but it is possible to use and redevelop ex-

isting ones.  
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The photovoltaic system has a power of 13.5 

kW, which allows us to save, for 13.5 kWh of en-

ergy produced, 5.61 kg of CO2. As regards the 

hydrogen production plant, 3 kWh of electricity 

are produced per day, which allows us to save 

1.25 kg of CO2 per day (the emission factors of 

the energy mix of the Italian national electricity 

park were used)1. Water consumption is negligi-

ble, as our plant consumes 0.12 l/h of water to 

produce 2000 cc of hydrogen (nominal produc-

tion of the plant). 

 

Waste is produced at the end of the plant's life 

cycle, but they are totally recyclable. The previ-

ous parameters will be monitored by systems in-

side the plant, while for the calculation of the 

CO2 saved, National benchmarks and analyzes 

on emissions will be used. For these reasons, 

they will be subject to review.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

 

 

 

 

 

 

 

 

 

 

 

                                                      
1 This is an estimate. 
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Marcogaz 
 

 

 

 

 

 

 

 

Solutions Statement 
MARCOGAZ, the technical association of the 

European gas industry, provides technical 

guidelines on transmission, distribution, and 

storage of hydrogen in the existing gas infra-

structure with a view to helping the gas industry 

achieve decarbonization and net-zero by 2050. 

Evaluating the technical readiness of the gas 

network, the work of MARCOGAZ aims to shed 

light on the regulatory, techno-economic, and 

safety-related processes regarding hydrogen in-

jection into the gas infrastructure at different 

concentrations from 5% to 100%. Hydrogen 

mixtures may change gas quality and perfor-

mance indicators. Therefore, technical studies 

also offer an inquiry of how the end-use gas ap-

pliances, both domestic and industrial, can han-

dle hydrogen mixtures and how to overcome 

hurdles with available technical solutions. The 

scenarios MARCOGAZ prepare for the hydro-

gen utilization in end-use sectors, including 

buildings, commercial and industry, give insights 

into the technology readiness level and market 

development. 

 

Additionally, technical insights elaborate on the 

potential of power-to-gas installations to store 

renewable electricity in the form of hydrogen  

 

that can be either injected into the existing infra-

structure or converted into synthetic natural gas. 

Therefore, the works of MARCOGAZ explore 

the technical innovations that will contribute to 

the utilization of existing gas infrastructure in a 

decarbonized energy system. The technical re-

ports show that power-to-gas can eliminate the 

problems of supply and demand imbalances re-

sulting from rising amount of intermittent renew-

able resources in power systems and the key 

role of system integration in increasing energy 

efficiency, renewable gases such as green hy-

drogen in the energy mix, carbon neutrality.  

 

Challenge Statement 
MARCOGAZ focuses on the technical aspects 

of hydrogen injection into the existing gas infra-

structure and end-use sectors, an area that re-

quires expansive data retrieval and R&D activi-

ties to reach market scale. 

 

One of the challenges the association faces is 

data collection for the appraisal of green hydro-

gen intake in transmission, distribution, storage, 

and end-use gas appliances. Data collection 

and processing is a significant step to evaluate 

the technical development model that provides 
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framework for market development and future 

regulatory processes. Despite the concerns of 

stakeholders on data confidentiality and data 

collection challenges, MARCOGAZ has man-

aged to mobilize the coordination to exchange 

knowledge and experience with members and 

partners, thereby producing valuable technical 

content.  

 

The lack of safety regulations regarding the in-

jection of green hydrogen into the midstream 

and downstream network and the ongoing work 

on network regulations for transmission and dis-

tribution of hydrogen qualify its deployment and 

upscaling, thereby rendering research, technical 

analysis, and data collection a difficult process.  

 

The technology readiness level of ongoing 

green hydrogen projects varies to a great extent 

across European countries. While some green 

hydrogen projects are still at the early levels or 

even non-existent in some European countries, 

others have made considerable progress and 

performed successful demonstrations in an op-

erating environment, waiting for full-scale de-

ployment. Accordingly, this diversification re-

quires MARCOGAZ to deal with different levels 

of technology readiness, hence increased coop-

eration with other technical organisations.  

 

Energy Compact Description 
The Energy Compact prepared by MARCOGAZ 

mainly strives to outline the association’s ambi-

tions to contribute to the global technical discus-

sions on how to accelerate the decarbonization 

of the gas industry. 

 

The first section provides an overview of the on-

going work MARCOGAZ is carrying out as well 

as the ambitions the association has adopted to 

support the increased share of renewables and 

how to deploy existing gas infrastructure to allow 

for more renewables in the energy system by 

promoting sector integration. Moreover, it also 

elaborates on how MARCOGAZ aims to facili-

tate more energy efficiency in the gas sector for 

the reduction of GHG emissions and achieve-

ment of SDG7 goals and net-zero by 2050. 

MARCOGAZ also aspires to enhance its coop-

eration with global and regional stakeholders on 

the greater adoption of green hydrogen. Lastly, 

the section also highlights that, as the technical 

association of the European gas industry, 

MARCOGAZ is dedicated to producing more 

technical reports assessing opportunities and 

techno-economic analysis of green hydrogen in 

the gas network. MARCOGAZ has also outlined 

a set of actions to achieve those ambitions, in-

cluding enhanced data collection, broadened in-

ternational cooperation, and increased technical 

work.  

 

The third section elaborates on the targets to 

measure the process and the results of actions. 

Since the vision and mission of MARCOGAZ is 

aligned with the global goals to achieve net-zero 

by 2050, the targets and the associated 

timeframes are incorporated accordingly. 

MARCOGAZ is able to regularly and frequently 

track the results of its works thanks to continued 

feedback from members, partners, and external 

stakeholders.  
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In the fourth section, MARCOGAZ expresses 

the need for technical support regarding the liai-

son with technical institutions dedicated to in-

creasing the share of green hydrogen in the mid-

stream and downstream gas infrastructure and 

the dissemination of its technical work across 

relevant platforms.  

 

The fifth section elaborates on how all actions 

and ambitions are aligned with the United Na-

tions SDG7 by 2030 and Paris Agreement’s goal 

to achieve net-zero emissions by 2050. All the 

relevant information about MARCOGAZ and 

how to contact the organization can be found in 

the final section.  

 

Energy Compact Indicators 
 Gas Metering Working Group is listing ap-

plication gas metering standards that need 

modification for fair billing purposes with 

the injection of renewable gases such as 

hydrogen from renewable electricity 

sources in the distribution network. The 

task is planned for completion by the end 

of 2021 or the first quarter of 2022.  

 Storage Working Group is compiling data 

on the pilot projects that aim to demon-

strate hydrogen acceptance in the storage 

facilities and will finalize the task by the end 

of 2021 or the first quarter of 2022. The 

data will be updated on a regular basis to 

ensure validity. 

 Health and Labour Safety Working Group 

is working on a report that explores the im-

pact of hydrogen on work in confined 

spaces and will deliver the final report by 

the end of 2021 or the first quarter of 2022. 

 An expert group under Sustainability 

Standing Committee has taken an initiative 

called Hydrogen Climate Impact. The 

group will assess the repercussions of re-

leasing hydrogen into the atmosphere and 

its Global Warming Potential (GWP). The 

initiative is planning to kick-off an R&D pro-

ject or a technical report by the end of 2021 

or the first quarter of 2022. 

 Hydrogen Task Force is working on the up-

date of the previous hydrogen infographic 

that evaluates the technology readiness 

level of European gas infrastructure for hy-

drogen intake. The updated version is 

planned to be released by the end of 2021. 
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One of the most important obstacles MARCOGAZ must sur-

mount to prepare more technical reports is the data collection. 

To facilitate more productive and coordinated data collection, 

MARCOGAZ will need broadened cooperation from existing 

and future members and partners 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Thea LArsen 
President 
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Green Hydrogen Catapult 
 

 

 

 

 

 

Solution Statement 
The Green Hydrogen Catapult initiative aims to 

spur the development of still nascent green hy-

drogen markets in order to limit temperature in-

creases to 1.5 degrees.  

 

The initiative and its corporate and institutional 

partners are working to deliver this positive im-

pact through direct and indirect measures, such 

as: 

 

Leading by example: demonstrating through 

their ambitious collective commitment and pro-

ject pipelines that green hydrogen is capable of 

scaling to serve demand for decarbonized en-

ergy with the support of first-mover customers 

and enabling measures, and encouraging simi-

lar ambition from their peers and policymakers. 

 

Driving down system cost: Developing fact-

based insights into key levers for green hydro-

gen technology cost reduction and performance 

improvement across the value chain to build 

confidence and awareness among businesses, 

policymakers and communities about how 

shared plans can help to realize cost effective 

green hydrogen. 

 

Mobilizing GW-scale projects: undertake so-

lutions-oriented collaboration among corporate 

first movers in key emerging markets i.e. green  

 

steel and green maritime shipping via hands-on 

“Innovation Labs” to actively design and build fu-

ture value chains with innovative new business 

models, contractual and investment structures 

and align parallel actions among end-use cus-

tomers (i.e. cargo ship engine retrofits, construc-

tion companies, etc). 

 

Supercharging policy: Informing the specific 

policy measures in focus value chains required 

to address risks and initial costs required to kick-

start green hydrogen markets. 

 

 

Challenge Statement 
Nascent green hydrogen markets and still-im-

mature supply chains threaten the realization of 

hydrogen as a global energy source and indus-

trial sectors’ ability to decarbonize. 

 

The specific challenges the Catapult initiative 

seeks to address to realize required market de-

velopment are fourfold (and correspond to the 

solutions above): 

 

Market confidence: potential market partici-

pants from adjacent markets have been quietly 

exploring the opportunity for green hydrogen ra-

ther than pivoting business models or opening 

new business lines to realize the opportunity. 
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More suppliers, investors, customers, and poli-

cymakers must see green hydrogen as a viable 

and valuable energy solution to step up tangible 

market participation. 

 

Price / value gap: Short-term prices in excess 

of alternative options disincentivize first movers 

required to reach thresholds in deployment and 

cost reduction, after which positive feedback 

loops in cost reduction and demand stimulation 

can induce sustained markets. 

 

Market formation: Critical mass of market par-

ticipants are required to deliver sustained scale 

required to justify initial investments. Currently, 

chicken-and-the-egg dynamics block the collec-

tive action required to develop effective price 

signals and initiate procurement and contracting 

required for bankable project pipelines. 

 

Policy uncertainty: tangible policy measures 

capable of kickstarting green hydrogen markets 

remain absent in most geographies. This may in 

part be because policymakers believe signifi-

cant and longstanding subsidies would be re-

quired to activate green hydrogen markets. Bet-

ter information of targeted policy solutions to ad-

dress limited pain points can build confidence 

needed to unlock policy support. 

 

Energy Compact Description 
Green Hydrogen Catapult initiative and partners 

are working in concert to deliver direct and indi-

rect impacts needed to accelerate the broader 

green hydrogen market, starting with an overall 

target of 25 GW by 2026.  

 

Expected direct impacts include:  

 Financial investment decisions on pro-

jects by Catapult partners and investor 

partners 

 Millions of metric tons of carbon emis-

sions reduction 

 Thousands of new jobs as direct result of 

announced and emerging projects 

 

Potential indirect impacts include: 

 Boosted confidence and ambition 

among other companies and policymak-

ers  

 Template offtake agreements and con-

tractual structures for other value chain 

consortia to adopt 

 Best-in-class standards for operational 

efficiency, system design and technol-

ogy performance for supply chain and 

project development companies 

 Public information on gaps between cur-

rently available and required policy sup-

port 

 

Energy compact Indicators 
 Cost reduction roadmap resulting from 

key levers, which account for USD 500 / 

kWh or USD 5 / kg cost reduction           

potential to enable procurement of elec-

trolyzers by 2026 that can deliver hydro-

gen at less than USD 2 / kg 

 

 Identification of 25 GW electrolysis FID 

by 2026, of which the catapult market 

formation efforts will realize 2 -5 GW, 

next to significant contributions from in-

dividual GHC member projects  
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