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Hydrogen Momentum
Investments
• European Union – H2 Strategy Jul 20
180-470b€ (estimated investment by 2050)
• Germany – National H2 Strategy Jun 20
9 b€
• France – National H2 Strategy Sep 20
7b€

Development of
International Agreements

Hydrogen TCP
Created in October 1977
Over 40 R&D&D and analysis tasks
25 contracting parties and 6 sponsors

In process
United States of America

Interested candidates
India
Ireland

Argentina
Brazil
Mexico

Singapore
Thailand

Slovakia
South Africa

Hydrogen TCP
Created in October 1977
Over 40 R&D&D and analysis tasks
25 contracting parties and 6 sponsors

Close collaboration with:

What’s
next?

Task 37
Hydrogen Safety

Task 38
Power-to-Hydrogen
and
Hydrogen-to-X

Task 40
Energy storage and
conversion based on
hydrogen

Task 39
Hydrogen in Marine
Applications

Task 41
Data and Modelling

Potential tasks:
Market Deployment & Pathways to Scale, Supply Chains, Renewable H2
production, Conversion to energy and chemicals, Applications In Primary
Sectors, Industrial Use of H2 in Middle Income Developing countries,
Underground large storage…

Hydrogen TCP – Strategic Plan
Vision
A hydrogen future based on a clean, sustainable
energy supply of global proportions that plays a key
role in all sectors of the economy

Collaborative R,D&D Portfolios
• Production
• Storage
• Integrated Systems
• Integrated Infrastructure

Mission
Accelerate H2 implementation and utilization to
optimize environmental protection, improve energy
security and economic development

Strategy
Facilitate, coordinate and maintain innovative research,
development and demonstration activities through
international cooperation and information exchange

INFORMATION
DISSEMINATION

TECHNICAL

Analysis Portfolios
• Technical
• Market
• Political Decision-making

Awareness, Understanding &
Assessment (AUA) Portfolios
• Information Dissemination
• Safety
• Outreach

SAFETY

MARKET

POLICY SUPPORT AND
POLITICAL WILL

OUTREACH

H2 STORAGE

INTEGRATED H2
SYSTEMS

H2 PRODUCTION

H2 INTEGRATION IN
EXISTING
INFRASTRUCTURE

Hydrogen TCP – Strategic Plan
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Special Focus

Place special focus on the role of Hydrogen as a facilitator for a smart, sustainable energy
system based on renewables: Hydrogen as an energy carrier; Hydrogen as an energy storage
medium; H2 as an Intermediate for e‐fuels and chemicals; H2 for Smart Cities

Climate

Elaborate the role of H2 in deep decarbonization and sustainability of the energy system for
transport, power, heat and industrial uses, highlighting hydrogen’s importance in sector coupling
and energy storage as well as infrastructure

Core

Sustain the focus on the core IEA Hydrogen business of R,D&D cooperation on production,
storage, infrastructure, distribution and safety, enlarging the spectrum of hydrogen applications

Global analysis

Consolidate Reference Data base and global sector analysis, maintaining a "living document”
on technology development and learning experiences including roadmaps and modeling results

Outreach

Communicate IEA Hydrogen knowledge and results, as well as hydrogen information from
governments, industries and academe to policy makers, decisionmakers and the greater public

Demand & trade

Grow global demand for hydrogen and power to gas turbines while paying special attention to
high growth economies and supporting development of a long distance supply chain and
hydrogen trade

IEA H2 Role

Position IEA Hydrogen as the key network and hub for international collaboration on H2 R,D&D
within the IEA Technology Network as well as the greater energy community, while cooperating
closely with the new IEA hydrogen initiative

IEA H2 Capacity

Enlarge IEA Hydrogen expert network and grow IEA Hydrogen membership, thus enhancing
resources and capabilities

Hydrogen TCP – Collaborations
Hydrogen Coordination Group

With other TCPs…

Reminder: 4 main usages of low carbon Hydrogen
Power to Power
Electrolysis Turbine Fuel cells

H2 gas
Fuel cells
Storage on board
Dedicated infratsructure

Existing applications
Refineries, ammonia, methanol,
HMD etc

Electric power train
STORAGE
Renewables integration

INDUSTRY
Heat or
chemical properties

New applications
Biofuels, synfuels, NH3, steel and
metals, cement ,,,,

Hydrogen injection
in gas grid

MOBILITY

Buildings
Cities
Gas network

Turbine, ICE

CH4/H2 gas
Fuel cell

Combustion
CHP
Combined Heat and Power

Embedded in liquide fuel:
ammonia, biofuels, synfuels
Gas: Methane Hydrogen…

The role of hydrogen in decarbonizing
transport
Intermediate
ICE Turbine
H2 in transport

Liquid or
gaseaous
BioFuels
Liquid or
gaseous SynFuels

Fuel Cells
Direct use

ICE

CO2

State of the art
The role of hydrogen in decarbonizing transport
Current Role

Source: IEA “The Future of Hydrogen 2019”

Demand Perspectives

Cars and vans
(light-duty vehicles)

11200 vehicles in operation, mostly in
California, Europe and Japan

The global car stock is expected to continue
growing, H2 could capture a part of this market

Trucks and buses
(heavy-duty vehicles)

Demonstration and niche markets:
~ 25000 forklifts
~500 buses
~400 trucks
~100 vans
Several thousand buses and trucks expected in
China by end 2019

Strong growth segment, long-haul and heavyduty applications are attractive for H2

Maritime

Limited to demonstration projects for small
ships and on-board power supply in larger
vessels

Maritime freight activity set to grow by around
45% to 2030. 2020 air pollution targets and
2050 greenhouse gas targets could promote
hydrogen-based fuels

Rail

2 trains in Germany

Rail is a mainstay of transport in many countries

Aviation

Limited to small demonstration projects and
feasibility studies

Fastest-growing passenger transport mode.
Large storage volumen and redesign would be
needed for pure hydrogen, making power-toliquid and biofuels more attractive for this
mode

Energy mix in 2050-2070
Trajectory to a zero carbon world in 2070 or 2050 ?

Main assumption: IEA SDS Scenario: Final
primary energy demand will remain stable:
–15280 MToe 2070 for 14600 Mtoe in 2020)
–despite economic growth (3% /Y, GDPx2,5) and
–population growth (9,9 Md Inhabitants by
2050)

Energy efficiency gain, electrification etc
Ratio Energy/GDP unit: divide by 2,8 in 2070( ,
2,2% per year (-1,6 % between 1990 and 2020)
Huge investment needed X4 to X 8 relative to
today’s level)

Source: IEA ETP 2020

STEPS: Stated Policies scenarios
SDS net zero by 2070
SDS 2050: Net Zero in 2050

The role of hydrogen in decarbonizing transport

• Transport accounts for 70% of the
use of these fuels in 2070, which
meet significant shares of the final
energy demand for different
transport modes: 52% for shipping,
40% for aviation and a third and
road transport.
• Within road transport, hydrogen
and fuel cells become important for
decarbonising trucks.
• Almost a quarter of all mediumfreight trucks on the road in the
Sustainable Development Scenario
in 2070 use hydrogen and fuel cells,
as do around 50% of all heavyfreight trucks
Source: IEA ETP 2020

The role of hydrogen in decarbonizing transport

• Ammonia is a hydrogen- based fuel that can be used in
certain fuel cells or as a fuel for direct combustion in
internal combustion engines.
• It is the only fuel that doesn’t contain carbon and it
is already produced globally in large volumes, which
could accelerate the transition of shipping towards
decarbonization.
• Synthetic hydrocarbons (methane, diesel, kerosene
and methanol) are produced by converting hydrogen
and a carbon source into long chain hydrocarbons,
which are then upgraded to usable fuels.
• There are several technological routes that can be
used to produce synthetic hydrocarbons, including
the FischerTropsch process, which uses carbon
monoxide (CO) as the carbon source.
Source: IEA ETP 2020

The role of hydrogen in decarbonizing transport

Source: IEA ETP 2020

The role of hydrogen in decarbonizing
transport

Source: IEA Technology Roadmap - Hydrogen and Fuel Cells

Different categories of low carbon Hydrogen

Low Carbon
Hydrogen

Les positions exprimées dans cette présentation ni ne reflètent ni n’engagent celles de l IEA
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Fossil fuel-based hydrogen is the cheapest solution, and will stay the lowest
cost for low carbon hydrogen… except if…

7

USD/kg

USD/kgH2

Hydrogen production costs, 2018
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Electrolysis (grid)

4

Natural gas with CCUS

3

Natural gas

Electrolysis hydrogen
cost
3 parameters:
Electricity cost
Capex cost
Load factor
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Source IEA, 2019
The future of Hydrogen,
Webinar
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Renewables

Low carbon Hydrogen costs are country-dependant, costs of local energy, local electricity cost, existence of
CCS possibilities, CO2 price, and also distance of an end-use application, industrial H-based process etc…

Renewable Hydrogen could be competitive IF…
Cost of electricity low (< 40$/Mwh)
And load factor reasonable (40-70 %)

Source IEA, 2019
The future of Hydrogen, Webinar

Low renewable costs…low hydrogen production costs

Source IEA, 2019
The future of Hydrogen,
Webinar

•

The declining costs of solar PV and wind could make them a low-cost source for
hydrogen production in regions with favourable resource conditions.
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Transport, storage and distribution costs could moderate initial competitive advantages

New Hydrogen roads

Source IEA, 2019
The future of Hydrogen,
Webinar

Source www.gjetc.org

HTCP interests in system analysis in transport
- Identify the role of hydrogen in the decarbonization of transport (road, rails, sea and air).
- Analyse different alternatives for using hydrogen as a fuel (combustion, fuel cells, hydrogen
carriers, liquid vs gas H2…).
- Comparison of infrastructure costs and deployment for different alternative fuels, scaling up…
- Keep track of the implementation of H2-based solutions in transport world-wide.
- Role of ammonia for maritime application
- Decarbonization of fuels for aviation
How the HTCP will collect and share this data:
- Task 41 Data and Modelling
- Task 39 on Maritime Applications
- Hydrogen projects database (in collaboration with IEA Secretariat)
- New Tasks following Strategic Plan 2020-2025
- Through collaborations with other TCPs, IEA Transport Coordination Group and initiatives beyond the
IEA ( ITF, IRENA, FCH JU, DOE, Hydrogen Council, IPHE…)

Thank you
For more information please contact:

Marina Holgado
Technical Secretariat
marina.holgado@ieahydrogen.org
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