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HYDROGEN: THE SECOND A 5-7 FOLD INCREASE IN HYDROGEN
DECARBONISATION VECTOR PRODUCTION TOWARDS NET-ZERO
Final energy demand, ETC 2050 Indicative Scenario Hydrogen production 2050
; '+ Mt Hydrogen / year
: Other ] —1.500-800 Mt
i Hydogen-based 9 . Green hydrogen @
ammonia and 14% b
synfuels g, . Blue hydrogen
Grey hydrogen
85%
Direct B
Hydrogen ellzi:ricification : <TMte —_— 15%
2019 2050
What will it take?
"""""""""""""""""""""""" SIMULTANEQUSLY  f[----mmmmmmmmmmmmmmm e
GROW PRODUCTION VOLUMES TO MAKE : RAPIDLY ACCELERATE DEMAND

GREEN HYDROGEN COMPETITIVE : E FOR CLEAN HYDROGEN

i Hydrogen production cost '
i $/kg [0 Green hydrogen & 1 } From grey to clean

' i . i
I Il Blue hydrogen ! Refining / Ammonia / Methanol ﬂ‘i\! % :
' Short-term target: E E i

Grey hydrogen
Green hydrogen to .
outcompete grey 00 } Development needed
hydrogen 0 but large long-term need

5 0 Steel / Shipping / Aviation / Ey/
' Chemicals / Power

2020 2025 2030 2035 2040 2045 2050 Potential transitional

E E E Co-firing / Blending

TO UNLOCK LARGE-SCALE INVESTMENT IN HYDROGEN SUPPLY
0 } Possible future uses

Total investment, $ billion [ Green hydrogen

: : if electricity doesn’t win :

0 . Blue hydrogen 0 D
2020s 400 5300 E ' Trucking / Residential heating / E
2030s 8000 0 High temperature heating 0
2040s P

DEVELOP TRANSPORT AND STORAGE INFRASTRUCTURE WHERE NEEDED

Clusters Inter-regional

Early use cases will develop around industrial ed international trade be ma pported
clusters with shared hydrogen production, o erregional pipelines and sometimes a onia
distribution and storage infrastructure. p ere final use is a onia
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ACCELERATING CLEAN HYDROGEN
IN THE 2020S

2030 TARGETS:

SUPPLY

HYDROGEN USE

Clean hydrogen
production

Average
clean hydrogen
production cost

Clean hydrogen

hydrogen use

From new mobility
and industry
use-cases

demand from existing

__§
\

Other uses

Early development

(steel, power) o
2

Mobility :
(shipping, trucking,

aviation)
& = R

Existing hydrogen

At

SUPPLY

Direct investment support and
access to low-cost capital for
clean hydrogen industrial
clusters

Access to lower power prices
through corporate purchase
agreements, grid-tariff waivers
and power market design

Ban new greenfield unabated
grey hydrogen plants

Streamline permitting process
for VRE generation and CCS for
clean hydrogen production

Electrolyser technology
improvements (e.g.faster
ramping for alkaline and less
scarse catalysts for PEM)

TRANSPORT
AND STORAGE

Adapt and expand existing
regulatory & safety frameworks
for hydrogen and ammonia

Geological siting of potential
hydrogen storage locations
(e.g. salt caverns)

National infrastructure planning
to design (inter-) national
hydrogen networks where
required

Government support (e.g.
blended finance) for storage &
transmission network build out

INNOVATION

Development of rock caverns
and depleted gas fields for
large scale hydrogen storage

iy

Carbon taxes of $100/ton by
2030 with further increase until
mid-century

Sector specific policies &
actions to create early demand
(e.g. mandates, public
procurement, voluntary green
market)

Sector specific financial
support mechanisms for
investments and to overcome
the cost premium (e.qg.
contracts for difference)

Establish clean hydrogen &
product certification scheme

Improve technological
readiness of hydrogen use in
heavy industry and liquid
transport fuels (ammonia,
synfuels)



