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Who is IRENA? @ IRENA

Infernational Renewable Energy Agency

Global coverage, mandated to:
Promote renewable energy.

Growth in IRENA Membership
Policy advice through scientific analysis,
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Why is green hydrogen needed?

@ IRENA

Infernational Renewable Energy Agency

Six components of the energy transition
strategy - CO2 abatement
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Where should governments prioritise clean hydrogen? @ IRENA

Maturity of hydrogen solutions HYDROGEN
(compared with other decarbonisation solutions)
i

ELECTRIFICATION

Over 30 UN Energy
Compacts for green
hydrogen

- 129 GW new

electrolyser capacity by
2030
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What is the current hydrogen consumption? S IRENA

Million tonnes pa in 2020
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How much hydrogen is needed by 2050?

@ IRENA

Infernational Renewable Energy Agency

Hydrogen production (Million tonnes)
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Converging estimates:

5-800 MT clean H2 needed in
2050

4-6 times the current market



enewable Energy Agency

What is the current global electrolyser manufacturing capacity? Q@ IRENA

Estimated, 2021-2024
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Who is planning to produce cost-competitive green hydrogen? ®@ IRENA

Infernational Renewable Energy Agency
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Who are the top producers of critical materials for electrolysers?

@ IRENA

Infernational Renewable Energy Agency

Fraction of global mining supply (%)
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Where is the potential to produce green hydrogen?

&@ IRENA
Infernational Renewable Energy Agency

Under USD 1.5/kg by 2050 (EJ)
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Where are likely hydrogen trade routes, plans and agreements?

@ IRENA

Infernational Renewable Energy Agency
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Pipeline or ship?

G® IRENA

International Renewable Energy Agency

Volume (MtH,/yr)
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Where are the existing gas grids? @@ IRENA

International Renewable Energy Agency

Algiers === |3gos
(Cairg s Mogadishu
Cairo s Dakar Bulawayo

Lobito Port

Dakar s Djibouti Wali Windhoek

Dakar = Lagos VIS

Lagos = Mombasa Bay o (%)

Lagos === Luanda O Gaborong™ () Johannesburg
Beira = Luanda Lideritz

Cape Town == Djibouti (©) Durban
Gaborone Laderitz

Durban === Dar es Salaam
Mombasa = Dar es Salaam
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Where is current investment in clean hydrogen projects? S® IRENA

Nov 2021

® 221 large-scale o 133 transport 4 integrated ® 51 infrastructure 43 giga-scale

industrial usage H,economy projects production
Refinery, ammonia, Trains, ships, trucks, Cross-industry and Hz distribution, Renewable Hz projects
»>1GW and low-carbon

methanol, steel and cars and other hydrogen  projects with different transportation, conversion

industry feedstock mobility applications types of end uses and storage Hz projects > 200 kipa
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Where are key country bilateral trade agreements and MOUs? @@ IRENA

International Renewable Energy Agency

Nov 2021 (Prospective) Exporter (Prospective) Importer

s »

Chile

I Belgium

Denmark W

~ussia W
Canada

F
F 4
~y Germany

Tunisia
UAE
Brunei Japan

Uruguay
Oman

Democratic
Republic of
the Congo

Morocco
lceland
Portugal

Metherlands

Australia

Republic of

Saudi Arabia Korea

15



Policy Considerations @ IRENA

Global demand for hydrogen derivatives is rising.
South Africa has large potential to be a key player in green hydrogen development.

Hydrogen is part of a much bigger energy transition picture; its development and deployment
strategies should not be pursued in isolation.

Policy makers should consider broader impacts of hydrogen development on sustainable
socio-economic development to ensure positive, long-lasting outcomes.

Setting the right priorities for hydrogen use will be essential for its rapid scale-up and long-
term contribution to decarbonisation efforts.

International co-operation is necessary to devise a transparent hydrogen market with
coherent standards and norms that contribute to climate change efforts meaningfully.

Geopolitical risks can be mitigated by reducing unnecessary energy consumption across many
final uses.
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FORUM

WORLD
Barrier Objectives @@ IRENA ECONOMIC

Enabling measures to overcome barriers to hydrogen market development

Ensure clarity on standards both through a certification scheme and
for development of assets across the value chain

/ \

Standards &
Certification i iti i i
Remove critical cost and regulatory barriers for production and D”V? crltlcgl_mass dem‘?‘”d through AEEL TE g e PrOJeCtS
. leveraging efficient allocation of capital, long-term certainty and
deploy mechanisms to accelerate hydrogen demand
sectoral targets for uptake

Significant ramp up and deployment of renewable
. generation through ambitious targets, incentives and
energy system design

Cost Demand

Available

Renewable
Electricity

Focus on innovation and R&D to enable improvement on cost, Technology Infrastructure  nsyre early ramp up of infrastructure development, including

efficiency and durability of the electrolyser and de-risking of the transport, storage, conversion and re-conversion facilities and

technology steps for global hydrogen trade Pace of repurposing of the existing natural gas infrastructure

\ Development /

Accelerate scale-up of electrolyser manufacturing and electrolyser
sizes driving economies of scale

Available renewable electricity is the fundamental enabler to the Green Hydrogen market
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Infernational Renewable Energy Agency

Thank you for
your attention
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