
ENERGY

UNECE workshop:

Attaining Carbon Neutrality: The Role of Hydrogen

24 March 2021

ENERGY



ENERGY

2

Housekeeping rules

Select your language channel: English, Russian

Mute your microphone if you are not speaking

Switch off your camera if you are not speaking

Use “Raise hand” function to request the floor

Use “Chat” function to ask questions and share comments 
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14h00 – 15h00 Plenary Session

• Welcome, Mr Florian Marko, Vice-Chair, Group of Experts on Gas
• Workshop opening, Mr Dmitry Mariyasin, UNECE Deputy Executive Secretary
• Keynote Speech, Ms Tatiana Mitrova, Head of Research, Skolkovo Energy Centre, Russia
• Case study from Ukraine, Mr Kostiantyn Gura, Chair, Group of Experts on Renewable Energy

15h00 – 16h00 Breakout Sessions

• Group 1 – hydrogen production
• Group 2 – hydrogen transportation & storage
• Group 3 – hydrogen use

16h00 – 17h00 Plenary Session

• Reporting from breakout sessions
• A Hydrogen Act for Europe, Mr Frank Wouters, Global Lead Green Hydrogen at Worley and Director of the EU GCC 

Clean Energy Technology Network
• Discussion
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Welcome address

Mr Dmitry Mariyasin
UNECE Deputy Executive Secretary
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HYDROGEN: Why it matters?
Setting the scene

Bird’s view on the UNECE work in hydrogen
Mr Florian Marko, Vice-chair, UNECE Group of Experts on Gas, Austria

Paths to attaining carbon neutrality through hydrogen
Ms Tatiana Mitrova, Head of Research, Skolkovo Energy Centre, Russia

Roadmap for production and use of hydrogen in Ukraine, a case study
Mr Kostiantyn Gura, Chair, Group of Experts on Renewable Energy
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Mr Florian Marko
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Ms Tatiana Mitrova
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Mr Kostiantyn Gura
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HYDROGEN ENERGY –
Case Study for Ukraine



DECARBONIZATION GOALS
Decoupling - economic growth while increasing energy efficiency and reducing emissions

Restraining the growth 
of the average 
temperature at the 
level lower than 2°С

Climate-neutral 
Europe (zero net 
CO2 emissions)

2050

European Green Deal

Paris Agreement

2020 2100

Reduction of 
greenhouse gas 
emissions at the EU 
level by 50%-55%
Mobilizing of 1 trillion euros 
of public and private 
investment

Investment needed - 192 billion 
€ (draft of the second 
nationally determined 
contribution)

Reduction of CO2 
emissions up to 20% 
compared to 2015 
(draft of the second 
nationally determined 
contribution)

2030

1010
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EUROPEAN HYDROGEN STRATEGY UNTIL 2050

The EU Hydrogen Strategy has identified Ukraine as a priority partner
for cooperation in the production and use of "green" hydrogen.

Areas of partnership:
production of "green" hydrogen in Ukraine
transportation of hydrogen to Europe by gas transmission network

UKRAINE IS A STRATEGIC PARTNER OF THE EU

Date of adoption - July 2020
Implementation period - 30 years

Planned investments:
electrolyzers - 470 billion euros
SPP and WPP for hydrogen production - 340 billion euros

Capacity buildings of electrolyzers:
2024 - 6 GW, annual hydrogen production - 1 million tons per year
2030 - 40 GW, annual production - 10 million tons per year



Total production potential
of "green" hydrogen is 337
billion nm3*

POTENTIAL OF GREEN HYDROGEN PRODUCTION IN UKRAINE

till 2035:
- 25 % of electricity from RES

- 22 GW of RES capacity

(14,2 GW of WPPs and SPPs)

5,5 billion nm3- potential for
"green" hydrogen
production (from SPPs and
WPPs).

*according to the baseline scenario of the Institute of Renewable Energy of the National 
Academy of Sciences of Ukraine). 

Potential of "green" hydrogen of Ukraine
Estimation of energy potential of RES of Ukraine and equivalent 

electrolysis of "green" hydrogen

Scenario RES Information 
source

Capacity, 
GW

Average annual 
electricity 

production, 
billion kWh

Average annual 
production of 

"green" H2, 
billion nm3

WPP Total, including: 466 1428 317

onshore
(IRENA)

320 858 191

Offshore(NREAL) 146 570 126

SPP IRENA 71 88 20

Basic Total RES 537 1516 337

WPP Total, including 688 2174 483

onshore (IVE 
NASU)

438 1190 264

offshore (IVE 
NASU)

250 984 219

SPP IVE NASU 83 99 22

Optimistic Total RES 771 2273 505

Pessimistic
Total RES 

(solar and 
wind)

Energy strategy 
of Ukraine till 

2035
25 5,5
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Goals of the Energy Strategy of Ukraine



The main ways of using hydrogen:

for production, storage, 
transmission of the electricity

as fuel for heating buildings

as fuel for transport

HYDROGEN USE
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іn oil refining

іn chemical industry

іn the iron and steel production

- provides flexibility of the power system - the conformity of 
production to demand
- decarbonizes industry and the transport sector
provides long-term electricity storage

Advantages of using "green" hydrogen:
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Developed with UNECE support

CONCLUSIONS:

THE STUDY CONTAINS:
- analysis of world best practices and plans for the use of hydrogen
- calculation of economic efficiency of different methods of hydrogen

production
- analysis of existing and necessary infrastructure
- information on equipment for the production and transportation of

"green" hydrogen

CASE STUDY ON OPPORTUNITIES FOR THE PRODUCTION 
AND USE OF HYDROGEN IN UKRAINE

- Introduction of hydrogen economy is expedient

- The market potential is 337 billion nm3

- Infrastructure connected to the EU is an advantage of Ukraine
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DEVELOPMENT OF GREEN HYDROGEN IN UKRAINE

 Research, development, and 
demonstrations are needed to 
improve and expand methods of 
economically producing hydrogen

 Enact policies that foster both 
technology and market 
development

 Develop and demonstrate small 
hydrogen plant based on 
renewable energy sources with 
electrolyzer

 Develop advanced nuclear energy 
methods to produce hydrogen

 Develop methods for large-scale 
carbon dioxide capture and 
sequestration

HYDROGEN PRODUCTION HYDROGEN DELIVERY

 Develop a demonstration rollout 
plan

 Develop a consensus view on total 
costs of delivery alternatives

 Increase research and 
development on delivery systems

HYDROGEN STORAGE

 Develop a coordinated national 
programme to advance hydrogen 
storage materials

 Initiate a programme to support 
development of high-risk 
technologies

 Develop a mass production process 
for hydrogen storage media

EDUCATION AND PUBLIC 
AWARENESS

 Establish regional, state, and 
local networks

 Create a broad coalition to 
influence Ukrainian energy 
policy on hydrogen

 Develop a comprehensive 
public education and 
outreach programme

 Create a public demonstration 
hydrogen village

 Commit resources for long-
term education of students at 
all levels
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- to implement existing in Europe and develop national standards for the production, transportation,
storage and use of hydrogen

- to develop a legislative basis for the creation of a "green" hydrogen market in Ukraine

- to introduce state support and stimulation of the specified sphere

- to implement a pilot project for the production of hydrogen from renewable sources

- to take measures for the developing the hydrogen transportation infrastructure

- to facilitate settlement investment risk reduction issues, to stimulate demanding of hydrogen and
related equipment

These measures and directions will become the basis
for the future Strategy for the Development of
Hydrogen Energy of Ukraine until 2050.

FURTHER STEPS FOR THE DEVELOPMENT HYDROGEN ENERGY OF UKRAINE:



Invest in Ukraine!

Kostiantyn GURA

Chair of GERE,

Acting Head of SAEE Ukraine
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ASSESSING HYDROGEN VALUE CHAIN

DISCUSSION IN BREAKOUTS:

GROUP 1. PRODUCTION
GROUP 2. TRANSPORT/STORAGE
GROUP 3. USE
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Attaining Carbon Neutrality: 
The Role of Hydrogen

GROUP 1

PRODUCTION

ENERGY
ENERGY
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OBJECTIVES

• To strengthen synergies for hydrogen production towards 
full decarbonisation and achieving climate targets

• To identify potential opportunities to better understand 
how and where hydrogen can be produced cost effectively

21
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GROUP 1 - PRODUCTION

Moderator:
Mr Kostiantyn Gura, Chair of the Group of Experts on Renewable Energy
(GERE), Acting Head State Agency on Energy Efficiency and Energy Saving of
Ukraine (SAEE)

Panellists:
• Ms Alena Fargere, Principal, Special Adviser on Hydrogen Projects, SWEN

Capital Partners
• Mr Evgeniy Grin, Deputy Head of the Division - International Business

Department, GAZPROM
• Mr Nazir Ramazanov, former GERE Chair, Director of Business

Development, Corporate Energies GmbH
• Mr King Lee, Director Harmony Programme, World Nuclear Association
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Ms. Alena Fargere
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Clean hydrogen production
Financing challenge

Dr. Alena FARGERE, Principal
March 24th, 2021

Workshop on Attaining Carbon Neutrality, UNECE

SWEN IMPACT FUND FOR TRANSITION



SWEN Impact Fund for Transition, €175m
H2 included in today’s SWIFT strategy

PROJECTED ASSET SPLIT

> 60%

BIOMETHANE / GREEN H2

NGV / bioNGV / H2 
FILLING STATIONS

< 40%

FRANCE

REST OF EUROPE

PROJECTED 
GEOGRAPHIC SPLIT

> 60% of €120m TS

< 40%

• Electrolysers 1-20 MW: €2-20m
• Clients: industrials with capex 

constraints (e.g. refineries, steel, 
ammonia producers)

• H2 filling stations: €10-20m
• Small H2 project developers
• Complementarity in H solutions2

H2 INVESTMENT 
TARGETS

ENVIRONMENTAL 
SOCIAL 

GOVERNANCE

100%
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● Timeline

● Amount
€100 Bn Recovery Plan to revive the post COVID 19 French Economy, including for hydrogen: 

− €2 Bn by 2022
− €3.4 Bn by 2023
− €7.2 Bn by 2027

The plan is to be approved early 2021 by the European Commission, which provides 40% of the funds for the 
French Recovery Plan

● Typology of projects
- €1.5 Bn for the electrolysers production in France
▪ Electrolysers Gigafactory
▪ Airbus of electrolysers

- Two calls for projects by ADEME
▪ H2 production and transportation (€350m until 2023)
▪ Local ecosystems for H2 industry and mobility (€275m until 2023)

Hydrogen Public Policy in France
Objectif: create leading industrial sector for H2 production in France

2020

French Government Recovery Plan

203020222021 2023 2027

H2 in the French taxonomy 
Greefin Label
- H2 vehicles under “Transport” section
- H2 production and storage under “Energy-

Storage” section

26



H2 market potential in France
€33 Bn financing needs to be addressed

National call for expression of interest in 2020
- 160 projects submitted
- €32.5 Bn investment need expressed
- €7 Bn public support requested

Public subsidies and equity needs

Objectif for 2030 CAPEX
needs

Equity 
needs

Sector Gov support 
2020-23

Economy deCO2:
6,5 GW of electrolysers

€6.5 Bn €2.6 Bn Industry
- Electrolysers Gigafactory, industrialisation of
assets production
- Industrial H2 projects (CAPEX subsidies, 
Green H2 premium starting in 2022, GOs)

54% €1.8 Bn

Mobility deCO2:
-6 Mt of CO2

H2 heavy mobility 27% €0.9 Bn

Job creation: 50-150k R&D, innovation 19% €0.6 Bn

27



Hydrogen fuels hope
Let’s build the road for tomorrow together 

Public policies concern and 
support for H2 industry

H2 enables Energy Transition 
H2 technology exist

€40 Bn H2 CAPEX market in 
Europe in 2030 for prod only

Recommendations and actions needed to address clean hydrogen production financing challenge:
- Policy: Design and implement supportive mechanisms across UNECE regions to address initial green premium 

before learning-by-doing and scale effects ensure a further cost reduction for clean hydrogen projects
- Finance: Elaborate and implement innovative risk sharing schemes between public and private investors to

finance clean hydrogen production projects
- Industry: Ensure and contract long-term offtake commitments for clean hydrogen produced for industrial, 

transportation, heating and e-fuels projects

28
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Mr. Evgeniy Grin
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8th Session of the UNECE Group of Experts on Gas.
24 March 2021, 14:00 – 17:00 CET, Geneva, United Nations, Palais des Nations

Attaining Carbon Neutrality: 
The Role of Hydrogen

Evgeniy Grin
E.Grin@adm.gazprom.ru

30



31

GAZPROM LOW CARBON FOOTPRINT LEADER 

http://www.gazprom.com/investors/presentations/2019/ http://www.gazpromexport.com/files/BLUE_FUEL_49325.pdf

http://www.gazprom.com/investors/presentations/2019/
http://www.gazpromexport.com/files/BLUE_FUEL_49325.pdf
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HYDROGEN FORM NATURAL IS GAS ESSENTIAL FOR ACHIEVING CLIMATE TARGETS ON TIME. 
INCLUDING CCUS, PYROLYSIS AND OTHER IMPLICATIONS

• The IEA’s Sustainable Development Scenario 
estimates that CCUS will reduce c. 15% of 
global emissions by 2050 – or 5.6 Gtpa of CO2. 
This represents a 100x increase in the current 
CCUS market today (c. 40 Mtpa)

• CCS will be a key solution to reduce emissions, 
particularly in hard-to-abate sectors (such as 
steel and cement)

• Hydrogen from natural gas will be essential for 
achieving the climate targets quickly and cost 
competitive

Sources: IEA, “The Future of Hydrogen,” June 2019; JPM; 
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MANUFACTURING METHODS AND "THEORY OF COLOURS”
ALL COLOURS OF HYDROGEN CAN HELP DUE TO HIGH GHG INTENSITY OF ELECTRICITY GRID 

Source: BMBF (2020); Edison Media (2019); Erdgas Südwest( 2020); GRAFORCE; MONOLITH Materials, Onvista (2020)

Renewable Electricity,
Water

CH4 (Gas), integration of 
variable Green Power

Natural gas, Water, Electricity Natural gas, Water

Electrolysis Methane pyrolysis Steam Reforming
+ CCS

Steam Reforming

Oxygen Solid Carbon / Graphite CO2 (stored) CO2

33,3 MWh/tH2 4,8 MWh/tH2 5,4 MWh/tH2
(~ 4-8 MWh/t for CCS-processes)

5,4 MWh/tH2

0,6 – 4,5 /kg CO2 eq. / kg H2

Climate Neutrality
Technological maturity
Price advantage

1,9 – 4,8 /kg CO2 eq. / kg H2

Climate Neutrality
Technological maturity
Price advantage

2,6 – 3,8 /kg CO2 eq. / kg H2

Climate Neutrality
Technological maturity
Price advantage

9 – 11 /kg CO2 eq. / kg H2

Climate Neutrality
Technological maturity
Price advantage

Green 
hydrogen

Turquoise 
hydrogen

Blue 
hydrogen

Grey 
hydrogen
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COMPARISON OF H2 PRODUCTION TECHNOLOGIES

* Excluding the energy required for heat to vaporize water  
* *  Expected maximum size of PEM electrolyzer
* * * Carbon products are mainly solid carbon residues.

Sources: IEA, “The Future of Hydrogen,” June 2019; Commonwealth Scientific and Industrial Research Organisation; Institute of Energy Economics Japan; D.B. Pal et al (2018); S. Reza et al (2014); IEA  Greenhouse Gas R&D Programme; Foster Wheeler; Nel; Kearney Energy Transition Institute

Among production technologies, thermochemical  sources 
benefit from lower cost and high efficiency but are GHG
emitters

CCUS is a solution to reduce emissions for SMR

Pyrolysis may be a game-changer on hydrogen market in case 
scalability is achieved

High energy demand, resulting in higher cost (dependence on 
renewable cost) and lower efficiency

Low GHG emitters, if not connected to the grid mix
Intermittent operation (ALK) and cold start capability (ALK) are 
limited

High drinking water needs and hazardous chemical materials 
(PFAS) combined with land use pose risks of scalability. 

34
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CARBON  FOOTPRINT: EU  HYDROGEN  PRODUCTIONEuropean hydrogen demand

Global hydrogen demand Hydrogen production costs today and in 2050

METHANE PYROLYSIS

• CCS is not available widely across Europe, only in the 
UK & Ireland, Norway, Denmark, Poland, Belgium and 
the Netherlands

• In these seven countries. CCS is allowed, with carbon 
being sequestered in relevant geographies

• SMR+CCS  would prevail in these countries and 
compete with electrolysis and pyrolysis. 

• Elsewhere, with no CCS allowed, hydrogen production 
through pyrolysis would be competing with electrolysis 
based on economics and security of supply

Sources: BENEF, BP; IEA; Total; IRENA; POYRY, Hydrogen Europe; Gazprom, JPM, “The Future of Hydrogen,” International Energy Agency, June 2019; Department of Energy; Rabobank; Kearney Energy Transition Institute analysis

Methane 
pyrolysis 

SMR + CCS SOEC
electrolysis

PEM
electrolysis

Alkaline  
electrolysis

Ill
us

tra
tiv

e

Blue technologies Green technologies

2019 2025–30

2.5
1.6

2025–302019

3.4

1.9

2019

2.2

6.9
7.5

2.6

9.6

2025–30

3.8

1.5 1.3 1.8 1.4

2.6

1.6

3.5

1.6
2.1

Brown technologies1

5.0

2025–30 2019 2025–30 2019

Green only if coupled with renewable electricity sources
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FINAL SLIDE / RECOMMENDATIONS  

• Focus needs to be on efficient emission reduction with a technology neutral approach 
• Fast emission reduction is cost efficient achievable with other fossil fuel replacement by natural gas
• Natural gas plays an important role and will continue to play a role with more intermittent renewables in the 

system
• Large proportion of CO2 emissions are technically unavoidable and can only be neutralized by drawing 

millions of tons of CO2 from the atmosphere through technical processes and geological storage.
• Blue and turquoise hydrogen will be essential for deep-decarbonization of industry at competitive costs  
• Hydrogen needs a supportive framework, well- functioning markets and clear rules, as well as dedicated 

infrastructure and logistical networks. 
• Promoting research and innovation in all hydrogen technologies is crucial. 
• There are lots of technical and resources limitations for electrification and renewables deployment to meet 

all future demand 
• Politics shall focus on life-cycle carbon footprint and CO2 abatement cost    
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Mr. Nazir Ramazanov
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What is the current state of play?

© IRENA 2021 Word Energy Transitions Outlook© IRENA 2021 Word Energy Transitions Outlook
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© IRENA 2020 Green hydrogen costs

What has happened so far with regards to 
production of hydrogen from this technology?

© IRENA 2021 Word Energy Transitions Outlook
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What policy actions are needed to scale hydrogen 
production from this technology?

© IRENA 2020 Green hydrogen costs

Recent hydrogen 
policies and strategies

40
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KEY TAKEWAYS ON HYDROGEN FROM RENEWABLE ENERGY

© IRENA 2020 Green hydrogen costs

41

1.Renewables

• Renewables and green hydrogen represents only a limited share of global supply however, only green 
hydrogen fulfils the net-zero emissions criteria. 

• Increased renewable energy share will reduce the energy prices and consequently will boost green 
hydrogen development.

2.Cooperation and Strategies

• Cross border cooperation must be strengthened with UNECE support. 

• Strategies containing realistic targets should be developed at global, regional and national level.

• New policies would have to consider existing and future infrastructure needs. 
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Mr. King Lee
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All low-carbon technologies have to be considered on their own
merits to produce clean hydrogen. Nuclear energy is a proven
low carbon source of electricity and heat. Nuclear energy can be
used to produce hydrogen via several process:

• Water electrolysis – using nuclear electricity.

• Steam electrolysis – using nuclear heat and nuclear electricity
(cogeneration). High-temperature steam electrolysis (600-
1000°C) offers higher thermal efficiency and lower
production cost than conventional water electrolysis.

• Thermochemical processes – using nuclear heat, at around
600°C to 900°C, with chemical cycles to directly split water
molecules into hydrogen and oxygen. High temperature heat
from some Generation IV reactors designs offer direct access
to these processes.

• Steam reforming of methane – using nuclear heat to provide
the thermal energy would reduce natural gas consumption
by about 30%.

Production of Clean Hydrogen from Nuclear Energy

Types of nuclear power plant and heat 
applications 
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Nuclear power plants already produce electricity as a major energy carrier. Long term
operation of existing nuclear plants, with the lowest generation cost of low carbon
electricity and very high capacity factors, is well placed to produce zero-carbon hydrogen.

• US. DOE H2atScale initiative to fund a number of projects to advance flexible
operation of light water reactors with integrated hydrogen production systems. Exelon
Corporation, has agreed to host a 1-MW electrolyzer at one of its plants, which could
be operating by 2023.

• The Idaho National Laboratory will work with Xcel Energy to demonstrate high-
temperature steam electrolysis (HTSE) technology using heat and electricity from one
of Xcel Energy’s nuclear plants.

• China's demonstration high-temperature gas-cooled reactor plant is currently under
construction, and is expected to start operation end of 2021. This technology with a
design temperature of up to 750°C, it can provide high temperature heat for high
temperature steam electrolysis or for thermochemical hydrogen production.

• Japan operates the High Temperature Test Reactor (HTTR) with a maximum outlet
temperature of 950°C for investigating hydrogen cogeneration capability. In 2019 it
produced hydrogen using the iodine-sulfur thermochemical processes over 150 hours
of continuous operation which will be tested in the near future with heat from HTTR.

• Poland National Centre for Nuclear Research initiated a project to develop the HTGR
reactor in cooperation with Japan. The reactor is intended primarily for the production
of heat and hydrogen for industrial applications and to replace coal-fired boilers for
process steam production.

• EDF Energy Hydrogen to Heysham (H2H) project showed the technical and
commercial feasibility of producing hydrogen by electrolysis using electricity directly
from Heysham nuclear power station.

• EDF issued an Expression of Interest seeking partners to develop its hydrogen
demonstrator project, which may be powered by Sizewell C nuclear power plant.

Xcel Energy’s Prairie Island 
plant. Photo: Xcel Energy

HTR-PM, China
HTGR, 2x110 Mwe

Electricity & High Temp Heat
Under Commissioning

Technology readiness and development

Sizewell C energy hub (Source: 
EDF)

Japan High Temperature Test Reactor 
(HTTR) 
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Main drivers of clean hydrogen costs are:

• Capacity factor of the energy supply

• Capital cost of the energy supply

• Efficiency of the electrolysis / conversion

• Capital cost of electrolyzers and balance of the H2 plant

Conventional nuclear new-build, in the EU or US, can produce
hydrogen for $3/kg H2.

Conventional large scale nuclear can deliver clean hydrogen for less
than $2/kg H2 in Asian markets today.

New generation of advanced modular reactors with new
manufacturing-based delivery models, could deliver hydrogen on a
large scale for $1.10/kg H2, with further cost reductions at scale
reaching the target price of $0.90/kg H2 by 2030.

International Atomic Energy Authority (IAEA) studied a range of
nuclear reactor/hydrogen concepts. For a very high-temperature
reactor coupled with Sulphur–Iodine thermochemical cycle system,
the hydrogen production costs are estimated to be in range of 1.58 to
2.40 $/kg H2.

Lucid Catalyst 2020, Missing Link to a Livable Climate: How Hydrogen-Enabled Synthetic Fuels Can Help Deliver the 
Paris Goals,

Hydrogen production costs of different energy 
technologies

Hydrogen Production Costs

International Atomic Energy Authority. 2018 Examining the Technoeconomics of Nuclear 
Hydrogen Production and Benchmark Analysis of the IAEA HEEP Software.

Nuclear 
Energy
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• All low-carbon technologies have to be considered on their own merits to produce clean
hydrogen. Nuclear energy is a proven low carbon source of electricity and heat and can be
used to produce low carbon hydrogen via several process.

• Current large scale nuclear can deliver clean hydrogen at low cost today.
• New generation of advanced modular reactors, providing high temperature heat and with new

modular construction delivery models, could deliver hydrogen with further cost reductions.
• Appropriate policies are needed to ensure nuclear energy can play its role for low carbon

hydrogen production.

• Classification of hydrogen created from nuclear power as green hydrogen. Classification
should be technology neutral and be based on the carbon intensity of the source used to
produce hydrogen.

• Support to expand the markets and services of current large nuclear reactors into integrated
low carbon systems and sector coupling with renewables for hydrogen, electricity and heat
production.

• Support research and development of advanced modular reactors for efficient production of
hydrogen. 46
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Key questions on Hydrogen production for your consideration:

• What is the potential of production of hydrogen?
• What policy actions are needed to scale hydrogen production from greener

technologies?
• How to strengthen regional cooperation on hydrogen development?

DISCUSSION 

47
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• All low-carbon technologies have to be considered on their own merits to produce clean hydrogen.

• Focus needs to be on efficient emission reduction with a technology neutral approach 

• Promoting research and innovation in all hydrogen technologies is crucial. 

• Policies shall focus on life-cycle carbon footprint and CO2 abatement cost

• Fast emission reduction is cost efficient achievable with other fossil fuel replacement by natural gas

• Natural gas plays an important role and will continue to play a role with more intermittent renewables in 
the system

• There are lots of technical and resources limitations for electrification and renewables deployment to meet 
all future demand 

KEY TAKEAWAYS

48
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RECOMMENDATIONS:
•Policy: Design and implement supportive mechanisms across UNECE regions to address initial green premium 
before learning-by-doing and scale effects ensure a further cost reduction for clean hydrogen projects
•Finance: Elaborate and implement innovative risk sharing schemes between public and private investors to 
finance clean hydrogen production projects
•Industry: Ensure and contract long-term offtake commitments for clean hydrogen produced for industrial, 
transportation, heating and e-fuels projects
•Cross-border cooperation must be strengthened with UNECE support. 
•Strategies containing realistic targets should be developed at global, regional and national level.
•New policies would have to consider existing and future infrastructure needs.

KEY TAKEAWAYS
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Attaining Carbon Neutrality: 
The Role of Hydrogen

GROUP 2

TRANSPORT AND 
STORAGE

ENERGY
ENERGY
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OBJECTIVES

• To understand properties of hydrogen related to its 
transport and storage

• To explore pros and cons of different storage options and 
media

• To discuss how retrofitting/repurposing of gas 
infrastructure would allow mixing of hydrogen and gas
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SPEAKERS

Moderator:
Mr Francisco de la Flor Garcia, Chair, Group of Expert son Gas

Panellists:
• Mr Abel Enriquez, Enagás, S.A., EU Regulatory Affairs Manager
• Mr Thierry Lepercq, Founder, Soladvent
• Ms Gaelle Cauchois, Principal Consultant - Carbon Limits
• Ms Eva Hennig, Head of Energy Policy EU, Thüga Aktiengesellschaft
• Mr Kiss Siegfried, Head of Business Development, RAG
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Mr Abel Enriquez
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European Clean Hydrogen Alliance 

Transmission and Distribution
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ECH2A: Aim and Process 

 Deliver the EU H2 Strategy (Jul 2020) 
 6 GW by 2024

 40 GW by 2030

 Identify a Pipeline of Projects

 List of Regulatory Barriers

The picture can't be displayed.

The picture can't be displayed.

1.Definition of Archetypes
Eligibility criteria and datasets 

by RT

2. Validation by the 
European 

Commission

3. Business 
matchmaking 

across RT

4. Project 
collection by the 
EC based on RT 

specific Archetypes 

5. List of Large-
Scale Integrated 

Projects 

6. Pipeline of 
Projects
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Composition and coordination of the ECH2A Roundtables

Low-carbon and 
Renewable 
hydrogen 

production

Transmission 
& 

Distribution

Energy Sector

Industrial 
applications

Mobility

Residential 
applications

Overall Coordination

Co-chairs
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Transmission & Distribution Roundtable Archetypes

Transmission and Distribution pipelines
repurposed gas pipelines for hydrogen,

newly built pipelines (hydrogen/hydrogen carrier),
retrofitted gas pipelines for blending and deblending,

enabling infrastructure for low carbon H2 (CO2 pipelines, etc)

Shipping
Deep Sea
Short Sea

Marine storage & handling terminals in ports
(including hubs)

adapted hydrogen/hydrogen carrier terminals,
new hydrogen/hydrogen carrier terminals, 

on-site storage,
conversion,

enabling infrastructure (CO2 pipelines and storage, etc.)

Inland distribution 
truck loading 

rail
barges

hubs and operational storage (bullets, tanks, containers, etc)

T&D Round Table MoveableFixed

Transport Technologies (alphabetical order): Ammonia, Liquefied Hydrogen (LH2), Liquid Organic Hydrogen Carriers (LOHC), 
Methane , Methanol, Pressurised Hydrogen , Others
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Hydrogen as enabler - at the heart of energy system and sector integration, integrating electricity and gas 
infrastructure will make the system more sustainable, reliable, cost-efficient and flexible

Hydrogen transportation, distribution and storage system should be based on multiple modes and 
technologies

Hydrogen transport, distribution and storage infrastructure to handle renewable and low-carbon hydrogen 
will contribute to achieve the objectives of the EC’s Hydrogen Strategy and the EU Green Deal

The necessary hydrogen infrastructure should be developed in a view to create an EU wide market on a non-
discriminatory, transparent basis

Enabling solutions for intra EU trade and non-EU imports of hydrogen needed to implement the targets defined 
under the Hydrogen Strategy and long-term carbon neutrality objective

Vision for Hydrogen Transmission, Distribution & Storage 
5 Key principles



European Clean Hydrogen Alliance 

Transmission and Distribution
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Mr Thierry Lepercq
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Ms Gaelle Cauchois
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Re-stream – Study on the reuse of oil and gas 
infrastructure for hydrogen and CCS in Europe

Presentation to UNECE – March 24th
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AIM OF THE PROJECT: ASSESS THE POTENTIAL FOR REUSE OF 
EXISTING INFRASTRUCTURE FOR CO2 AND H2 TRANSPORT

63

1. Present the potential of existing European oil and gas infrastructure to carry H2 and/or CO2 in 
the European energy transition

2. Provide fact-based information (technical + costs) to European policymakers and 
stakeholders in order to inform forthcoming debates on EU energy and climate policies



PROJECT OUTLINE

Finalize 
deliverables

Identification 
of technical 
challenges 

and 
investment 

requirements 
to unlock 

reuse potential

Economic 
assessments 

of reuse 
compared to 
new build in 
interesting 

areas

Assessment of 
potential for 

pipeline reuse 
and 

identification of 
case studies for 
the economic 
assessment

Identification of 
CO2 and H2 

storage 
locations and 
potential, CO2 
emitters, and 
potential H2

users

Data collection 
pipelines in 

Europe

Maps Datasets Written report

Deliverables

Presentations

6 case 
studies
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DATA COLLECTION AND APPROACH FOR ASSESSMENT

• Key pipeline design criteria (based 

on material, diameter, thickness)

• Safety

• Operations 

Screening level 
criteria

• Transport capacity (CO2 or H2)

• Year of availability (CO2 or H2)

• Emitter location (CO2)

• Storage location (CO2 or H2)

• Users & Producers (H2)

• (…)

Business case level 
criteria

• Internal coating or liner

• External coating

• Additional safety concerns

• Additional information on pipeline 

condition

• (…)

Case study level 
criteria

H2 SCORING AND CO2 SCORING OF THE PIPELINE

Offshore pipelines oil /gas Onshore pipelines gas Onshore pipelines oil/product
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IDENTIFICATION OF CO2 AND H2 STORAGE LOCATIONS AND 
POTENTIAL CO2 EMITTERS AND H2 PRODUCERS ANDS USERS

X

X

X
O

O

O

Location of data 
points and historic 

data

Data projections 
per sector

X

X
X

O

O

O

Data point 
projections 

depending on 
sector

Future density grid

H2 and CO2 storage sites were also mapped on a density grid but as storage 
capacity does not vary over the time, no projections were required

Methodology for mapping  - Applied to H2 consumption, H2

production and CO2 emissions
Objective

 Identify areas of interest 
 Mapping and quantification 

over time (2030, 2040, 2050)
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TIMELINE: FROM NOV.20 TO JUN.21
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Kick-off

Data collection

Selection of 
interesting areas

Cases for economic 
assessment

Economic 
assessment

Final meeting

Draft 
Deliverables

Final Deliverables

M0 M7
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Contact: Gaëlle Cauchois, Re-stream project manager
gaelle.cauchois@carbonlimits.no / +47 907 19 371

Questions about the project? Want to get in touch?

mailto:gaelle.cauchois@carbonlimits.no


A CONSORTIUM WITH A STRONG TECHNICAL EXPERTISE 

69

 Technical expertise in pipelines

 Technical expertise in CO2 and H2 transport

 Good knowledge of existing transmission and 

distribution infrastructure

 Offices throughout Europe

 Previous experience on reuse of transmission and 

distribution projects for H2 transport

 Strong competence on CCUS

 Experience building interactive maps

 Policy and economics expertise

 Experience in performing regional assessments

(sources-sinks matching)

 Previous experience on reuse project at a regional

level for CO2

Some of our recent relevant references



ENERGY

Ms Eva Hennig
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UNECE Workshop - Attaining Carbon 
Neutrality: The Role of Hydrogen
Assessing Hydrogen Value Chain-
Distribution
24. March 2021  Eva Hennig
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THE THÜGA GROUP CONSTITUTES  WITH NEARLY 100 COMPANIES THE                                   
LARGEST ALLIANCE OF MUNICIPAL UTILITIES SERVING REGIONS AND CITIES IN GERMANY

Hydrogen projects:
• Sector integration is deeply rooted within Thüga companies due to the multi-utility concept. Very large interest of the cities and regions for local hydrogen projects.
• 2013 first PEM in Germany injecting H2 into the grid of DSO of Frankfurt
• Since 2018 continuous injection into DSO grid in Freiburg
• „Reallabor“ Heide, injection of 20 % H2 in the DSO grid as part of a complex project with refinery, TSO-grid, cement factory, underground storage, green kerosene for airport.
• „Reallabor“ North Germany with P2G from wind and usage of H2 in all sectors
• 100 % grid and methane pyrolysis in concrete planning
• Buy Hydrogen-Ready: project with associations from DE, A, CH and many German DSO to classify new/existing components on their H2-Readiness
• Member of the EU Clean Hydrogen Alliance Roundtable Distribution&Transmission

Investments
€ 1.3 billion 

Turnover
€ 21.5 billion

Gas sales
118.8 billion kWh

Heating Sales
10.0 billion kWh

Electricity sale
57.5 billion kWh

Water sales
330.8 million m³

Gas 
customers
2.0 million

Electricity 
customers
4.4 million

Employees
20.300

Heating customers
0.1 million

Water customers
1.0 million

Gas grid
90.000 km

Electricity grid
170.000 km

Water grid
30.000 km
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• A MULITUDE OF ACTORS ARE NEEDED TO KICK-START THE H2- MARKET,                    FROM FROM
PRODUCTION TO TRANSPORT TO DISTRIBUTION TO CONSUMPTION 

PYR/SMR/ATR

Produktion

LNG

CCU/CCS

Power to Gas

IP IP

MET

Biomethan

CH4 
Speicher

H2 Storage

Industry

Power 
generation

NKP

NKP

Biomethane

heat

Mobility

FNB Level VNB Level

Power to Gas

Potential developments on TSO level
• Utilization of existing grid infrastructure and appliances/

applications at the customer level
• Conversion of dedicated pipelines to 100 % H2, construction of

additional H2-pipelines
• Low blending quota also possible into the CH4-grid, as long as

not harm is done to customer appliances/applications
• Connection of customers an DSO to the H2 and the CH4 grid

according to the needs of the customers
Potential developments on the DSO level
• Utilization of existing grid infrastructure and appliances/

applications at the customer level
• Individual solutions depending on the local situation possible,

as the interconnection level between DSO is low
• Enable local injection of H2, biomethane, blends, SNG
• Build up pure H2 connections between local H2-production

and/or H2-TSO.
• Long-term decarbonization of all grids with renewable and

decarbonized gases
PYR = Pyrolysis
SMR = Steam Reformation
CCU = Carbon Capture & Usage

ATR=Autothermal Reformer
CCS = Carbon Capture & Storage
MET = Methanisation

Residential/commer-
cial/public users

Power 
plant/CHP

MET = Methanisation
IP = Interconnection point
NKP = TSO-DSO connection
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Energiewende vor Ort

I.  Current State
today

II. Initial Phase
starting now

III. Expansion Phase
from 2030

IV. Target State
at the latest by 2050

Distribution of
Natural Gas

Biomethane injection

H2-ready

20% H2 regionally 
produced

100% H2 regionally 
produced

20% H2 via
backbone

100% H2 via
backbone

Biomethane with 
20% H2 via Backbone

100% RES-Methan
(made with H2 from 
Backbone and Bio-CO2)
80% RES-Methan (see 
above) and
20% H2 via backbone

„H2VORORT“ - OUR PATH TO CLIMATE NEUTRALITY

Hypothetical sectioned
distribution grid

The whole grid 
is climate 
neutral

The future of each distribution grid can be designed according to grid structure, the availability of renewable 
and decarbonized gasses and the development of the H2 backbone of the German TSOs. 32 DSOs and the 
DVGW created this decarbonization strategy in the project „H2vorOrt“.
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The 1400 European gas DSO work closely together on the many parallel workstreams. 

practical projects and legislation are important now. 

• The new EU targets for 2030 are only achievable if we use all
technologies – energy efficiency is not enough

• TSO backbone is key to build an integrated H2 market, but the
conversion will require time. Gas DSO are able to bring
renewable and decarbonised gases to local end consumers long
before the back-bone is finished in the MS.

• In many member states large percentage of industrial and CHP
gas-consumption is connected to the DSO grids.

• H2 Market update can be accelerated if H2 is included into
existing gas laws. Without regulation H2 will end up in a very
small market with few customers and producers connected
only to the TSO. Competition and liquidity needs a broad range
of actors.

• Guarantees of origins are important to facilitate the trading of
renewable and decarbonised gases, in pure form or in blends.
They offer customers the possibility to decarbonize their
heating system independent of the local specialties.

• Extension of gas grids should be considered sustainable in the
context of taxonomy to enable projects to connect H2 or
biomethane production with customer locations.

To create a market

EU legislation

Integration of H2 in gas regulation/-
directive

EU-wide Guarantee of Origin System

fair Taxonomy rules

New gas quality rules &processes

Acceptance of decarbonized gases

Definition of he various gases

Extend TEN-E to DSO projects

Organisation
Projects, mass production, research

Organize gas conversion strategy of grids

Interest of consumers in H2 applications

Adjust the technical rules

Design H2-ready appliances/ applications
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Mr Kiss Siegfried
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UNECE 
24.03.2021

RAG Austria AG
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Global Storage demand 2050:
2.000 TWh Gas-Storage demand

1m³ Gas ~ 10 kWh

1m³ H2 ~ 3,3 kWh

660 bcm !!! Gas-Storage demand (+55%)

Global H2 demand will increase Storage demand

Global Hydrogen Demand 2050***:
27.500 TWh
excl. Transport => 20.000 TWh
(former Nat.Gas. Coverage)

⇒ Conversion of existing and
⇒ NEW Gas Storages are necessary

10:1
Global Gas Demand 2019*:
4.000 bcm = 40.000 TWh

Global Gas-Storage Demand*: 
424 bcm = 4.240 TWh

10:1

Sources: *) IEA
**) CEDIGAZ
***) Hydrogen Council

7
8
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Large Scale H2 – Storage

Adapted by RAG

Need for H2 import

Austria 2030 – residual electricity situation

7
9
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H2- Storage Projects

10% H2, 2013/17

8
0

H2 + CO2 => CH4 2017/21

100% H2, 2021/25
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ENERGY

Key questions and concepts on hydrogen transport and storage that emerged:

• What to do with transmission & distribution pipelines: repurpose gas for hydrogen, build new, 
retrofit existing for blending (and deblending)?

• How is transport and storage of hydrogen connected with carbon dioxide capture and storage?
• How to re-stream and reuse of oil & gas infrastructure for both hydrogen and CCS in Europe?
• Hydrogen Value Chain- will Guarantees of Origins facilitate trading of renewable and 

decarbonised gases,  pure or blended?
• What is the impact of global hydrogen demand on large-scale storage demand?

DISCUSSION 
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KEY TAKEAWAYS

83

• regulations need to create market – access to grid from both producer and 
consumer perspective
•Microgrids (for blends) are important
• D grid h2 ready (polyeth.)
• Immense needs on storage more than 50 TWh, plus low density of H2, 5-10 times 
expansion of storage needed
•



Attaining Carbon Neutrality:
The Role of Hydrogen

GROUP 3

Hydrogen Use



Source: BloombergNEF 2020

Objective: recognizing clean hydrogen as a decarbonization vector

How can H2 help achieve a clean, secure and affordable energy future 
and decarbonize a range of sectors?



SPEAKERS
Moderator:

Jon Gibbins, Vice-chair, Group of Experts on Cleaner Electricity Systems

Panellists:
Jürgen Peterseim, Senior Manager Sustainability Services at PricewaterhouseCoopers/ World 
Energy Council
James Carton, Assistant Professor in Energy Sustainability & Hydrogen & Fuel Cell Technology 
Development, Dublin City University
Ian Moore, Director, Low Carbon & Jon Clipsham, Principal Consultant at Advisian
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Hydrogen demand 
development 2020-2050
March 2021
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PwC

Outline of WEC-PwC-EPRI’s project on hydrogen

 Aim: “Understanding the differing drivers for global and regional hydrogen demand for a more informed 
debate about hydrogen’s role within energy transition.”

 Partnership work between the World Energy Council, EPRI and PwC

 Project built upon 3 pillars with a common theme of “Humanising energy”:

– national hydrogen strategies

– hydrogen demand globally / regionally / per sector

– hydrogen value-chains and regulatory bottlenecks

 These pillars will be combined to produce a short series of new Innovation Insights Briefings on hydrogen to 
be published in 2021 and 2022.
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PwC

Publication review of  Hydrogen demand projections
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Emerging findings

• Limited growth through niche applications until 2030
• Medium growth from 2030 and significant growth

from 2035 onwards
• Hydrogen demand by 2050 could vary from 150 to

500 Mt/a

Sources
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Reducing emissions for a better environment & human health

Hydrogen Demand

from the

Transport Sector

Dr James Carton 
Dublin City University, Ireland, WEC Fel alumina, UNECE Task Force
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Hydrogen Station Deployments by Region, 2020

Hydrogen in Transport 2020

 Over 580 hydrogen stations deployed by year-end 2020
 Asia Pacific region leads the Market

 Japan - 127 hydrogen fuelling stations - the most of any nation in the world

 Hydrogen costs between  €7-9/kg*
*at the pump

Fuelling the Future of Mobility Hydrogen and fuel cell solutions for transportation 
Global Market for Hydrogen Fueling Stations, 2021

 c.15,000 FEEV’s

 c.2,000 Buses

 c.1,500Trucks

 c. 30,000 forklifts
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Hydrogen on the road by 2030…

• Japan:
– >900 hydrogen refuelling stations and 0.8 million FCEVs 

• China:
– >500 hydrogen refuelling stations and 1 million FCEVs 

• US:
– >7,000 hydrogen refuelling stations and 5.3 million FCEVs 

• Europe: 
– 3.7 million FCEVs 
– 500,000 fuel cell LCVs
– 45,000 fuel cell HDVs
– 570 diesel trains

Fuelling the Future of Mobility Hydrogen and fuel cell solutions for transportation 
Global Market for Hydrogen Fueling Stations, 2021

Hydrogen costs between  <€6/kg* necessary!
*at the pump

“Hydrogen stations will blanket most of the United 
States, Western Europe, China, Japan, and South Korea.”

>29MtCO2 potential* transport emissions saving!
*assume hydrogen is zero carbon sourced, 20kkm/annum, 132.8gCO2/km

>10 million tons Hydrogen to supply 2030 FCEVs!
*@5kg/100km
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advisian.com

UNECE Workshop
Attaining Carbon Neutrality: The Role of Hydrogen 
Breakout Session - Use
Jon Clipsham / Ian Moore
Advisian, Worley Group

24 March 2021

Jon.clipsham@advisian.com

Ian.moorejames@advisian.com

Copyright © 2020 by Advisian. All rights reserved.
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Advisian: Consulting division of the Worley group

Advisian

Global consulting firm 
providing strategic 

advice integrated with 
deep technical 

expertise; includes 
Intecsea and
Comprimo®

Copyright © 2020 by Advisian. All rights reserved.

Energy Chemicals Resources

Upstream & midstream,
Power and New energy Refining & chemicals Mining, minerals & metals, 

Infrastructure

Digital ways of working
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Current major industrial H2 uses

• Oil refining
• Ammonia
• Methanol
• Other hydrogenation 

reactions, 
• e.g., vegetable oils and 

animal fats

• Direct reduced iron (DRI)

• Almost exclusively grey 
hydrogen
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Top DRI producing nations include India, Iran, Russia, Saudi Arabia, 
Mexico and Egypt.
Hydrogen-rich gas is produced “in-situ” from reforming of
Natural gas. Acts as the reductant.
Initiatives such as HYBRIT to use hydrogen directly in the process.

Primary iron production from iron ore 

Blast furnace pathway is the most widely adopted pathway 
in North America and Western Europe.
Carbon in the form of coke is the reductant.
Some scope for hydrogen use for heat supply, but coal still 
required as the reductant.

Blast Furnace / Basic Oxygen Furnace Route Direct Reduction Route (Shaft Furnace)
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Industrial fuel switching

• Displacing fossil-fuels for heating
• Cement
• Glass and refractories
• Aluminium / alumina
• Non-ferrous metals
• Food and drink
• Paper

• Allows decarbonisation of “hard 
to abate” sectors

• Less attractive to industry in the 
short term as  in competition with 
“cheaper” higher carbon fuels Source: UK Government / Advisian / Element Energy, 2018
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Deployment trajectory of hydrogen applications

Industry is the main 
early adopter

Hydrogen Council “Path to Hydrogen 
Competitiveness – A Cost Perspective.” Jan 2020. 
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Hydrogen carriers –
alternative fuels
• Hydrogen is challenging

• Ammonia

• Methanol

• Business model: change from chemical producer to fuel 
supplier
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Integration is key for hydrogen deployment

Supply push effect   
(integration variable renewables)

Demand pull effect 
(decarbonisation of energy 
demand services)

-Industrial process heat
-Space and water heat
-H2 and e-fuels for mobility

Integrated cross-
sectoral policy

approaches

Hydrogen 
economy

Dr. Tom Kober:  tom.Kober@psi.ch
Laboratory for Energy Systems Analysis
www.psi.ch/eem

Access to multiple markets:
- Electricity
- Gas 
- Heat
- CO2

Heat 
integration: 
fuel cells and 
electrolyser

Revenues 
from by-
products: 
- Oxygen

Low cost
electricity: 
- Generation 

source
- Grid fees
- Annual 

utilisation

C-sources in case of
synfuel production
- Bioenergy
- Industrial point

sources 103
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ENERGY

Key questions on Hydrogen production for your consideration:

• Can common elements be identified across sectors?
• Which identified barriers apply across sectors?
• Can electrification affect role of hydrogen in decarbonizing hard-to-

abate sectors?
• Which strategies or policy solutions are needed now to create favourable 

conditions?

DISCUSSION 
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• Clean hydrogen (RE H2 and FF w CCS) has the potential to cut 45-60% of global anthropogenic emissions 
and decarbonize hard-to-abate sectors – long-haul transport, steel and chemicals production, heating, 
ammonia, and long-term power storage.

• Signals show push for hydrogen on the road by 2030 across US and Western Europe – ca. 9million FCEVs 
(small compared to the potential need) and should be encouraged by policy and incentives in order to 
massively scale up

• Current major industrial hydrogen uses include refining, ammonia and methanol.
• Industry is the main early adopter. Existing and new hydrogen applications can be a catalyst for early 

deployment. Industrial applications for steel, cement and high-temperature applications should be 
supported and incentivised.

• Carbon transport fuels (for example, aviation and shipping) can provide a new market and an attractive 
proposition for chemical industry. New business model: from chemical producer to fuel supplier

• Salt cavern storage - feasible and flexible solution for hydrogen storage
• Integration is the key for hydrogen deployment and experts call for integrated cross-sector approaches 
• The full carbon footprint must be immediately assessed and brought to net-zero in a zero-carbon future

KEY TAKEAWAYS
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HYDRODEN: Plenary Discussion

REPORTING FROM BREAKOUT GROUPS

PRODUCTION TRANSPORT/STORAGE USE
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HYDRODEN: Plenary Discussion

BIGGEST IMPACT SOLUTIONS

107



ENERGY

HYDRODEN: Plenary Discussion

COMMON CHALLENGES AND GAPS 
(policy, financial, technical, PR)
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Frank Wouters
VP Clean Hydrogen

March 2021

A Hydrogen Act for 
Europe





Flow
Hydrogen in Europe

A Hydrogen Act for Europe
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Energy in Germany 2020

513 TWh 1987 TWh

50 %
RE Power

Electrons Molecules

ElectrificationMore RE

More clean molecules

~20%

Inter alia Biofuels 9 %
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Energy in Germany 2050

114

50% 50%

100 % RE Power 100% clean molecules

• Biofuels (limited)
• CCS (limited) 
• Green H2
• H2 based substances

• Ammonia
• Methanol
• Other e-fuels

Electrons Molecules



Frans Timmermans – November 2019
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Priority focus on green
hydrogen, role for blue

European hydrogen strategy – 8 July 2020

At least 6 GW of 
electrolyzers by 2024

at least 40 GW installed 
by 2030.

But also 1 million ton by 
2024 and 10 million ton 

by 2030

Role for import (40GW) 
from neighboring regions

By 2030, the Commission 
estimates that €13-15bn 

could be invested in 
electrolyzers across 

the EU*

*in addition to €50-150bn for 
a dedicated wind and solar 

capacity of 50-75GW.
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A Hydrogen Act for Europe

02
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Europe: regulatory and legal 
aspects concerning clean 
hydrogen
• Working towards a net zero carbon economy

by 2050

• Imports most fossil fuels it consumes. A 
switch to clean hydrogen is strategic and the 
main thrust behind the hydrogen strategy

• The European Hydrogen Strategy is ambitious 
but policy needs more detail

• Current policy and regulatory elements of 
hydrogen are distributed over the gas, 
electricity, fuels, emissions and industrial 
frameworks

• Clean hydrogen needs a separate and 
dedicated legal regime: A Hydrogen Act

Electricity gas

Industrial Emissions

Fuels Transport
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From an afterthought to central pillar of the energy system

Electricity Gas

Industrial Emissions

Fuels Transport

Electricity Gas

Industrial Emissions

Fuels Transport
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Blending hydrogen with natural gas

2020 2050

Building Hydrogen Valleys Converting large part of the natural gas infrastructure 

Stimulation of hydrogen production 

Stimulation of hydrogen demand 

Mature and deep hydrogen market; 
price setting on supply and demand

Guarantees of Origin for acceptance and 
hydrogen production tariffs Guarantees of Origin for trading purposesH
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Building a pan-European Hydrogen backbone infrastructure  

Hydrogen Act

20352025

First Projects
Captive production, 
blending, Hydrogen 

Valleys, IPCEIs, 
Pipelines, etc.

Kick-start Phase Ramp-up Phase Market-growth Phase

First Projects
Captive production, 
blending, Hydrogen 

Valleys, IPCEIs, 
Pipelines, etc.

- Relaxed State Aid

Hydrogen Market Act
A mature market for affordable and reliable hydrogen 

that has replaced natural gas and other fossil fuels

Hydrogen Infrastructure act
A sophisticated European hydrogen infrastructure that has 

replaced large parts of the natural gas infrastructure.
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HYDRODEN: Plenary Discussion

How can UNECE (and UN in general) help accelerate hydrogen economy?

• Hydrogen politics – should UNECE engage in green vs blue debate?
• National Hydrogen Strategies - development, harmonization, 

implementation
• Progress assessment for National Hydrogen Strategies?
• Do we need a region-wide Action Plan for Hydrogen?
• If so, which legal instruments are to support, or emerge from, such Action 

Plan (soft commitments - best practices - recommendations - standards -
legally binding conventions)?

122





ENERGY

UNECE workshop:

Attaining Carbon Neutrality: The Role of Hydrogen
24 March 2021

Thank you!

ENERGY
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