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Secure, low cost
energy from
biomass/fossil fuels
has driven
economic growth
for 200 years

...supplemented by
Hydro, Wind, Solar,
Biofuels and other
CRISVELIES
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This energy is

Integrated in every 2022
sector of the

economy

Total =
67 87 33 88 11 112 36 17 425EJ
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Low Carbon

electricity costs

have fallen by

60-90% since 2010 (2022 USSIKWh)
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Low Carbon
electricity is now
cheaper than most
new thermal % Projects where renewable is

cheaper than thermal generation

generation oot
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...and can help
decarbonize many
sectors

Battery experience curve (€/KWh)
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...and can help
decarbonize many
sectors

EV tipping point to be reached by 2025

Global battery electric vehicle share
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Low carbon electricity
will help decarbonise
many sectors along

with CCS

2050

Source: BNEF New Energy Outlook 2024
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However, electrons
and gaseous
molecules have
complementary
contributions to
make to the energy
transition

End-to-End
Efficiency

(e.g. renewables to
electric motors)

D

(e.g. conversion losses
across value chain)

Transport &
Distribution

D

(e.g. low losses over short-
medium distances)

D

(e.g. viable over
longer distances)

Storage Duration &
Energy Density

d

(e.g. batteries for short-medium term;

low-medium energy density)

(e.g. stores and ships/pipes;
medium-high energy density)

dD

Heat Grade . .

(e.g. low grade for residential (e.g. medium to

to medium grade industrial) high grade for industrial)
Products & @

(e.g. via Power-to-H2)

(e.g. H2-to-X)



Hydrogen-to-X
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Hydrogen-to-Steel

Low
(100-200C)
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(0-100C)

Iron & Steel Chemicals

Global Combustion Energy Usage in Selected Industries
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Hydrogen-to-Steel

Potential Future Energy Source in Selected Industries

Total
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Green Hydrogen
depends on the
Interlock between
Policy, Supply &
Demand across

sectors
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Governments have
five main tools to
shape demand and
supply for Green
Hydrogen

Measures which increase the costs of Measures which decrease the costs
higher carbon technologies of lower carbon technologies
Example: SPOC for investments Example: Low interest loans

/

Market

mechanisms Subsidy

Rewiring the
Energy System

Standard

setting Disclosure

Measures to require lower Measures to increase

carbon technologies be O corporate accountability
deployed funding Example: TCFD - Task Force

Example: Local Content on Climate-Related Financial
Requirements

Disclosures

Direct government financing of low carbon
technology development, infrastructure, or skills

Example: Direct investments in renewables build out



Across the globe, the
policy tools are applied
very differently

USA

Federal regulation fundamentally
constrained; more comfort with
subsidies than mandates; ability
to subsidize enabled by
privileged position as world
lender of last resort

Application of policy levers in different regions

European Union

Strategic planning,
picking winners, and
prepared to back put

the full force of the

state to creating world
leading industries

Comfortable playing the
planning game. Struggles
with fragmentation and a
lack of fiscal fire power

nia D

~o

Government efforts focused around
subsidies and direct funding to
promote low carbon technologies,
mandated ESG disclosures for top
1,000 listed companies

 Australia (e
Legend @ Market mechanism@ Subsidy @ Disclosure @ Direct funding @ Standard setting

Limited ability to incentivise
renewables build out, recent
policy focused on extending

subsidies for gas as transition
fuel to ensure competitiveness

— Y

4

®
D 4

Renewed focus on policy,
including carbon scheme for
heavy emitters and direct funding
of the supply of renewables



Green Hydrogen
depends on the
Interlock between
Policy, Supply &
Demand across

sectors
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Green hydrogen
production cost are
expected to come

Levelized cost of hydrogen production by source ($/kg)
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Green hydrogen has
the highest potential
over the medium to
longer term

Global hydrogen demand by type (MMT)
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Green Hydrogen
depends on the
Interlock between
Policy, Supply &
Demand across

sectors
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Long-term demand
potential is expected to
be ~300 MMT across
applications
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Hydrogen Demand
(MMT)
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Note: *Excludes ammonia and methanol for use in transportation; **Includes bio-refining

Source: Bain Hydrogen Demand Model

Hydrogen demand scenarios (MMT)
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Hydrogen adoption

across use cases and Hvd _ _ 2050
regions will accelerate ydrogen growth by type in regions (MMT)

after 2030 2050 worldwide H2 demand

(MMT H2)
Total
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oir 7 2050

Hydrogen demand by molecule (MMT)

2050 H2 demand by delivery molecule

(MMT)
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Green Hydrogen will
play a big role in
driving the energy
transition

66

85

2050

Total =
39 30 8 18 4 64 18 425EJ

Source: BNEF New Energy Outlook 2024 NZE Scenario
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