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The MPP brings together industry and key
sustainability institutions to address this challenge

MPP brings together the most influential global leaders in industrial decarbonization, climate finance and policy development to
trigger transformational change in the world’s most carbon-intensive industries.
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MPP’s 4-step plan to decarbonize the 7
harder-to-abate sectors

1 Convene ambitious stakeholders

2 Develop a sector transition strategy

| on industry

decarbonisation
targets, solutions,
lighthouse projects

4 Support implementation




Making Net-Zero Ammonia is Mission Possible

MAKING NET-ZERO
AMMONIA POSSIBLE

An industry-backed, 1.5°C-aligned
transition strategy
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Knowledge grows

15% of total annual
global production, with
assets on 6 continents
(~1/4 of global capacity
excluding
Russian/Chinese
companies)

Five of the largest
ammonia producers
globally

The full current and
future ammonia value
chain, from upstream
energy to downstream
buyers

J Sources: Ammonia Transition Strategy report; logos from respective company websites (2022)

AN






MAKING NET-ZERO
AMMONIA POSSIBLE

An industry-backed, 1.5°C-aligned
transition strategy

v MISSION '

POSSIBLE

» PARTNERSHIP

Agenda

ﬁﬂ Demand scenarios

Decarbonisation pathway scenarios & scope 3 emissions

Yl Production milestones

Investment milestones

[T Priorities for this decade




Ammonia use could grow dramatically
In a decarbonized economy

3-6x demand increase for low-emissions ammonia to enable the decarbonisation of other sectors

2020 2050
~540-1,140
~295-670
~185 ~200-250
~35-105 ~0-110
Fertiliser and existing Fertiliser and existing Shipping Power Hydrogen
industrial applications industrial applications fuel generation carrier

v/

& Source: IEA (2021) Ammonia Technology Roadmap; Food and Land Use Coalition (2019) Growing Better; Lloyd's Register and UMAS (2020)
ETC for GMF (2021); DNV-GL (2020); UMAS (forthcoming); JERA (2021) 2050 Road Map; MOTIE (2021) Generate electricity (..); METI (2021) Japan’s Road Map for Fuel Ammonia; AFRY Global Hydrogen Trade Model, (2022)



Green ammonia delivers the largest reduction in

emissions across all scenarios

BAU scenario Lowest cost scenario Fastest abatement scenario

Ammonia production (left axis ) and total scope 1 & 2 emissions (right axis)
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Green ammonia delivers the largest reduction in

emissions across all scenarios

BAU scenario Lowest cost scenario Fastest abatement scenario

Ammonia production (left axis ) and total scope 1 & 2 emissions (right axis)
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For Scope 3 emissions, measures across full value
chain required to keep climate aligned trajectory

Additional measures for climate —
Scope 3 GHG emissions, Mt CO2eq per year aligned trajectory

Il Upstream scope 3 Reduce fugitive emissions & end
I Downstream scope 3 ~==.¢ routine flaring

0.7 Gt CO2e 0.7 Gt CO2e

0.6 Gt COZ2e : Improved NUE management
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Key milestones

2025 2030 2040 2050
(1) (@) Supply share of near-zero-
0 emissions ammonia
()
1% 20%-42% 88%-100% 97%-100%
Near-zero-emissions ammonia
@ produced
=100 Mt 2MT 50-120 MT 420-660 MT 560-830MT
Number of green ammonia plants* é@@@@ @@@@@
gﬁ N SR &R SR SR R SR £ R £ S0 S
& =100 plams I 40-140 400-840 560-1,090
I]ﬂ[| Electrolyser capacity for ammonia % % % % % % % % % % % % % %
] production : Wb s el el efl el e il el el el ef el el
% = 1006w 2-3 70-210 590-1,190 780-1,500
gé Number of blue ammonia plants* é &Q & @é
| 15-25 25-180 25-210

A"

& =100 plants

A&Amed daily production capacity of 2000 tNH; and 95% capacity utilisation



What it will take for 1.5°C aligned net-zero ammonia

Massive investments culminating in the 2030s Large cost reductions in green ammonia compared with alternatives

Billion $ annual capital investment Levelised cost of ammonia production pathways at different gas prices

Green ammonia

100-200 price range, 2020-50
1,400 - _
Blue ammonia
1,200 - .
Grey ammonia
o ano : ¢ 1,000 - 2020
80%-90% dedicated to green 2
ammonia and renewable £ 800 - 2030
electricity infrastructure £E<
s& 600 2040
50-60 % 2050
200 -
0 T T T T T 1
2020s 2030s 2040s 0 > 10 1 20 25 30

Price of natural gas, $/MMBtu

By 2030, green ammonia becomes cost competitive with blue ammonia in
J lowest cost regions and by 2040 in almost all other regions.

A&Compared with regular investments of $18 billion per year (also required in a Business-as-Usual future)



Priorities for this decade
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GOVERNMENT SUPPLY CHAIN AND AMMONIA FINANCE
ACTION INNOVATION DEMAND ACTION
» Certify and regulate use of + Scalerenewable energy Scale demand for near-zero-emissions * Mobilise $25 billion-$52 billion of
Zzero emissions ammonia capacity ammonia this decade in the following capital per annum

Mobilise funds and expand
tax credit frameworks

Implement market-based
mechanisms to level the
playing field

v/

\

Reduce upstream Scope 3
emissions

Build with carbon capture

sectors:

e Commit to ambitious emissions
reduction plans

+ Sign offtake agreements
» Develop zero-emissions corridors

« Scale ammonia transport and storage
infrastructure

» Establish climate-aligned
investment principles for
ammonia

» De-risk investments via public-
private partnerships
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take-home messages
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3-6x demand growth of the ammonia sector to enable the
decarbonisation of other sectors

50% reduction in emissions by mid-2030’s and 92-99% of emissions from
ammonia production can be eliminated by 2050

Both green and blue ammonia have arole to play, but green is likely to
dominate over time. (~10-40% of production by 2030 and ~70-90% of

production by 2050)

$59-105 billion average annual direct investments required (compared to
~$18B in BAU) — $20-$30B more across the value chain

Investments should start immediately — current 2030 low-emissions project
pipeline needs to scale 2x-4x

3-8% of global renewable electricity demand by 2050 (4,000-7,000 TWh)

9-28% of global green hydrogen demand by 2050 (70-140Mt)




