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A follow-up series to keep the momentum from the
August event and bring together a wider circle of
government, industry, finance and technical partners.

A broader community
The series is open not only to Pohang participants, but

also to those who were invited but could not attend,
plus their networks and partners across the steel value
chain.

Purpose
A space to share progress, compare regional

developments and maintain collaboration and
knowledge exchange on low-carbon steel.
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- Pohang Network Webinar Series
A community of practice for low-carbon steel

Session 1: Global Signals
Policy and technology updates, global project pipeline insights,
and collaboration trends shaping the steel transition.

Session 2: Regional Perspectives
Updates from the four steel market clusters and their networks,
with national follow-ups from countries since Pohang.

Session 3: Measuring Progress
Joint discussion with partners on standards, MRV systems and
definitions for near-zero steel.

Session 4: Finance for Transformation
Investment needs, financial instruments and public-private
partnerships to support near-zero steel pathways.

Matchmaking
Platform




The Global Steel Transition, Policy, Technology and
Collaboration

9:00-9:10
Highlights from Pohang, Ines Oort Alonso, UNIDO
Introduction to today’s webinar, Sarbojit Pal, GMP Secretariat

9:10-9:25

Achieving climate-neutral steel by 2050, Ysanne Choksey, Agora Industry

9:30-9:45
Clean industry: Dawn of a New Era, Anna Song, Mission Possible
Partnership

9:45-10:55
Moderated discussion and Q&A, moderated by Sarbojit Pal, GMP
Secretariat



Based on current project announcements and
regional plans, which regions are emerging as
the front-runners in the shift to hydrogen-
based DRI (H,-DRI) by 20307

A. Latin America and Southeast Asia
B. Europe (EU) and the MENA region
C. China and India

D. North America
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Achieving climate-
neutral steel by 2050

A look at technologies, emissions and
policies

Ysanne Choksey, Agora Industry




Peak emissions: we might already be beyond peak emissions in the steel
sector — where do we go from here?

Global crude steel production by production route and steel sector CO, emissions (2019-2024)
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2030 outlook: Where could we land by 2030? A lot is assumption-driven,
yet three main factors will determine where we land

2030 outlook: Projected CO, emissions development of the steel sector Assumptions vs. 2023 production

1.) Activity change coal-based

Mt COs 2q] production:

Sl Switch t o * New BF-BOF India: +60 Mt prod
e m & * New Coal DRI India: +25 Mt

. 2 New 20 - — : S *  New BF-BOF SEA: +30 Mt
e ‘f‘f':l‘:": A i * BF Shutdown CHN: -100 Mt
e 2.) Switch to Secondary Steel
* BF Switch to scrap-EAF: -50 Mt
1000 3.) Switch to lower-carbon iron:
* BF Switch to NG-DRI-EAF: -30 Mt

2020 2023 Activity leve Shift to low carbon BF SWitCh to NG->H2-DRI: -10 Mt
production route by 2030 BE-Switch to H2-DRI: -10 Mt

steel announcement pipeling

Agora Industry (2025) based on percewed trends in key regions regarding coal-based steel prodection as well as in depth analysis of he low carbon Agora
e e oy c



There’s broad consensus emerging that scrap-based steel can supply 40-50%
of NZE-steel by 2050, the rest needs to be low-carbon primary steel

Steel sector pathways to Net Zero: Technology Mix and global steel = Fig. 3 The role of scrap-based steel for
production by route, 2020-2050 Net Zero by 2050

Steel production{Mt)

There’s broad consensus across
several studies that the share
a8 of scrap-based steelmaking can

e 2,044
1976 sl increase and deliver around

Scrap-EAF 40-50% production by 2050
(i.e. Agora, IEA, MPP, NZl.org).

Primary

kg Clean primary steel production
will have to deliver at least 50%

. — of production by 2050

This translates into more than
1000 Mt production. Which tech-
nologies can help to deliver that?

@ Scrap-EAF @ BF-BOF @ BF-BOFCCS @ H:-DRIsteelmaking routes @ Molten Oxide Electrolysis
@ BECCS steelmaking routes @ NG-DRICCS @ NG steelmaking routes @ Other

9 | Agora Industry and Wuppertal Institute (2023): 1S insights on the global steel transformation Agora
oy c



No signs BF-BOF CCS will play a major role in net zero: DRI will be
thepacemaker of the steel transition

2030 pipeline of low-carbon steel announcements
[Mt] Direct Reduced Iron (DRI) BF-BOF Post Combustion CCS
80
60
40

20

1 1
2019 2020 2021 2022 2023 2024 2025 Total 2019 2020 2021 2022 2023 2024 2025 Total

Agora
10 | Agora Industry (2025} gm.



The transition to green steel is gaining momentum, with the EU and MENA region
emerging as front-runners in the shift to H,-DRI by 2030

2030 low-carbon steel announcement
pipeline by project status

carbon iron making capacity (M1}

27

Agora Industry {2025) Low-Carbon also includes announced projects that are initially based on fossll gas. The large majority of the prodects have plans to switch to renewabies b

Bt many have onpeciliod tmeloes on when that switch 1o M, willl occur

2030 low-carbon steel announcement
pipeline by country

; o

Canaclo
Cﬁ" o Kazakhstan
United States of Americs ", gy i
Moxko e ~ ‘.4\‘ ¢

Thalaod

Mgsa

axsed M, in the future



Regional Breakdown: The EU and MENA can lead DRI/HBI production -

boosting low-carbon H, supply is key

The DRI project pipeline: by project status

DRI capacity (Mt]

30

0
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Izs

EU-27 MENA

ll-l-_
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FID
Announced
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NEA Mr:ra

The DRI project pipeline: by fuel type

DRI capacity (Mt]

34

30

[ e

EU-27 MENA

LAIAM Au'»ual-a

Agora Industry (2025) based on Global Steel Transformation tracker, GEM and SEI (2024). The data Inciudes all projects that are near zero emisséons compatible, SEA » Southeast Asia; NEA « Northeast Asia without China; €IS »

12 Fommonwealth of Independent States; NG-DRI = H2-DRI 2030 covers projects that will start operation of their DRI plants with natural gas, but have publicly communicated the intention to use either 100%

COG-Hz-DRI
NG-DRI CCS

NG-DRI =
Hz-DRI

NG-DRI »
H2-DRI 2030

Hz-DRI

NEA Africa

ora
low-carbon H2 or a significant share of low-carbon H2 by 2030. COG-H2-DRI refers to coke oven gas H2-DRI and refers to projects in China that are using H2.rich coke oven gases from the blast furnace. NG-DRI = H2.DRj projects "
refer 1o projects that mention the possibility to use low-carbon H2 in be future without a concrete objective 1o do so by 2030



Unabated NG-DRI can deliver emission reduction of up to 50% of emissions
from a BF BOF. But we cannot stop at a half way transition

—» NG-DRI steelmaking delivers ~50%
reduction vs BF-BOF: still ~1t CO,/t
steel

= When upstream methane emissions
are fully considered, the reduction
may be even less

—» CCS on NG-DRI will only tackle plant
level emissions leaving midstream

and upstream emissions untouched.

- Uncertainties remain on techno-
economics of high (>90%) CO,
capture rates

—» €O, transport and storage will require

extensive infrastructure and face
uncertain cost structures

DRI capacit

NG DRI-EAF {with CCUS)
3,000

2,000

1,000

2050

2020 2030 2050

2030 2050 2030

R-BOF with CCUS PLl BF-BOF with CCUS HZ-DRI EAF

3,000

2,000

1,000

2020 2030 2050 2020 2030 2050 2020 2030 2050

Scrap EAF

==== M@ar Zero emissions
production

_-_____

2020 2030 2050

10E

2020 2030 2050

@ Direct emissions @ Indirect emissions (electricity) @ Indirect emissions (fossil fuel and raw material supply)

Source: IEA (2023) . PCI BF-BOF = blast furnace-basic oxygen furnace with pubverised coal injection; DRI-EAF = natwral gas-based direct reduced iron-electnc anc furnace; Scrap EAF = scrap-based electric

15 |

arc furnace; SR-BOF = innovative smiclting reduction-basic axygen furnace; CCUS = carbon capture utilisation and storage; H; = hydrogen-based; MG = natural gas-based; 10€ = ron ore electrobysis. BRI

energy intensities used for all processes until 2030; post-process routes use 2ero scrap, except for the Scrap EAF route, which uses 100% scrap, The near zerg emissions production thresholds are

imposed on a direct + indired emitsions basis
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Low-carbon H2 project pipeline: We‘re not lacking announcements, but
we‘re lacking FIDs. Why is that?

2030 low-carbon H, project pipeline Reasons:

[Mt H2] 1. Globally low-carbon hydrogen
production costs are higher
than most studies previously
expected 2 years ago.

30

2. Transporting hydrogen via
ship adds a significant amount
of cost which makes
interregional H, trade more
costly, unless it is transported
as embodied H, (HBI)

3. The policy framework to
incentivize FIDs for low-
carbon H, is not fully fit for

s [IEEN

0 e
Existing FID Feasibility 2030 project purpose yet.
2020 pipeline

19 | 1EA Global Hydrogen Review 2024, Agora
v L



Steel industry offtakes could help to unlock around 2.7 Mt of low-carbon H,
FID, if all plants planning to use it transition fully to H, by 2030

~7 7MtH2

@O

\,v 39 mtoRI

20 | Source: Own analysis. The low-carbon hydrogen potential has been derived from announced DRI project capaalties, assuming a specific hydeogen consumption of 0.069 tonnes of H, per tonne of DRI A90|'a '




As things stand, there’s no credible pathway to Net-Zero by 2050 without
ramping up the yearly DRI capacity addition to ~50 Mt DRI per year

Yearly capacity additions of DRI to meet Net-Zero 2050 (5-year rolling average)

In [Mt] DRI capacity additions

60,0

60 - _ 80
50 p

L 60
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50
30 4 L 40
- 30

20
10 <

10
0 4 0

2016-2020 2021-2025 2026-2030 2031-2035 2036-2040 2041-2045  2046-2050
—— Agora/Wi Technology Mix (Net-Zero 2043) ® current Trajectory @ NZE by 2050 Trajectory

23 | Agora Industry [2025)

Net-zero by 2050

—» Most net-zero 2050 scenarios
show that at least 1,000 Mt of
clean primary steel will be
required.

- As the role of BF-BOF CCS and
direct electrification
technologies is uncertain, DRI
will need to carry the bulk of
the transition.

—» There's currently no credible
pathway to Net-Zero by 2050
without ramping up yearly DRI
capacity additions to at least
50 Mt DRI capacity post 2030.

Agora (



High grade iron ore - Since 2023, there are new pilot and demonstration
projects to make lower-grade iron ore accessible for the DRI route

Status quo seaborne iron ore freight by grade

DRI-SMELT-BOF DRI-SMELT-BOF DRI-EAF
Fe content [3]
65-67%
65
&0
55
50
0 500 1000 1500

Cumulative production in [Mt]

24 | Agora Industry [2025)

Develop new iron ore mining projects with >66%

* iron content

, Build more DRI-SMELT-BOF plants

Beneficiate more iron ore with lower iron content

* to supply DR-grade level

Agora c



Policy Toolbox for the Steel Transformation: A smart policy mix along the
whole value chain is needed

Carbon pricing and effective anti carbon leakage system (e.g. regional CBAM)

' { ¥

= Planning and financing of renew- =+ Project support and - Harmonised standards, labelling
able enerqy, Hz and Infrastructure derisking for clean-steel and certification for green steel

(e. g. feed-In tariffs, corporate investment and operating + Embodied carbon limits or
PPAs, investment support, C1Ds) costs (e. g. (C)CTDs, subsidies, minimum green steel content

3 Harmonised criterla and standards tax credits) regulations
for Inputs thydrogen, blomass -+ RD&D funding » Green public procurement o

green premium price support

t t )

Material efficiency requirements and quality standards and requirements for scrap recycling

Enablers: International finance and policy co-ordination, trade and technology partnerships,
skilling/reskilling of workers

27 | Agora Industry (2025) Ago_La‘ C



Co-ordinated international action along the entire value chain is needed

- National government
and regulators

- Multilaterals (World Bank,
UN bodies etc.) Policy and

= Think tanks/researchers institutions

= Certification bodies
(standards, MRV)

- Steelmaker
- Renewables/hydrogen
Industry developers (solar, wind, PPAs)

and industry - Steel associations
associations

= Technology provider
(electrolyser, DRI, etc.)

- Equity investors
(project consortium)

- Commercial debt provider
{commercial banks)

- Export credit agencies

= Local communities Financial

- Labour /trade institutes and
organisations technology

-+ Environmental and providers
community NGOs

Communities
and labour

29 | Agora Industry 2025 AgOfa ‘
aavy



Call to action: sending a strong signal to policymakers

Lead the decarbonisation of heavy industry

1 Iron ore, iron, and steel producers are positioned to be global leaders in transforming energy-intensive industries. By setting and
delivering on clear pathways to climate neutrality—underpinned by existing net-zero commitments—they will demonstrate that
transforming the steel sector is both possible and commercially viable.

Accelerate deployment of clean primary steel technologies

2 Hydrogen-based Direct Reduced Iron (DRI) is the main technology pathway for climate-neutral primary steel production. Its large-scale
global uptake requires a concerted, coordinated effort across the entire technology value chain—from technology providers and
engineering firms to steelmakers and investors—to rapidly expand capacity and deployment.

Secure renewable energy and green hydrogen supply
3 Climate-neutral steel requires reliable access to affordable renewable electricity, clean hydrogen, and supporting infrastructure.
Companies will actively work with energy partners and governments to unlock these resources for iron and steel production.

Strengthen governance and trade frameworks across the value chain

4 Transformation at scale depends on robust governance, fair and transparent trade rules, and coordinated global action in technology
and investment. Joint efforts by international bodies, governments, industry actors, and downstream customers are needed to align
standards, reduce trade barriers, and foster cross-border cooperation that supports a competitive, climate-neutral steel industry.

Call for supporting policies and enabling regulatory environments

5 Governments need to support this transformation by enacting supportive policy frameworks along the iron & steel value chain.
Measures that accelerate investment, reduce risk and stimulate demand are needed to create a viable business case for climate-
neutral steel.

3 | Agora Industry 2025 Aggia' (



Ysanne Choksey, Agora Industry
Global Lead, Steel Industry
e Yysanne.choksey@agora-industrie.de

e Wwww.agora-industry.org



Globally, how many clean industrial projects
do you think are in the pipeline across all
sectors (ammonia, methanol, aviation fuels,
aluminium, cement, steel...)?

A. Around 100

B. Around 300

C. Around 1,000
D. More than 2,000



And out of these ~1,000 projects, how many do
you think are steel projects?

A. Fewer than 25
B. 25-100

C. 100-200

D. More than 200
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Dawn of a New Era

Anna Song, Mission Possible Partnership



On the cusp of a clean industrial revolution: 1,000 projects are now tracked globally with 144 already
financed or built and a

Global Project Tracker pipeline
Total projects by project stage’

oo A Estimated

Ammonia Methanol HVC? Aviation Aluminium Cement Investment
857 434 164 3 208 5 28 15 $1.84 tr
62 19 15 0 17 3 1 7 $81 bn
82 2 3 2 28 46 1 0 $97 bn
More than 1,000 commercial-scale projects have now been identified across the world's Investment is
most energy-intensive industries, of which 144 have been financed or built gathering pace
= Announced mReached FID L . ) . . .
These facilities will produce the essential clean materials, fuels and chemicals that our economies The announced
® Operational’ rely on: aluminium, cement and steel for equipment, buildings and infrastructure, chemicals for pipeline holds $1.84
fertiliser and household items, and fuels to move people and produce around the world. trillion investment

potential

1000 projects includes in-scope Category 1: Critical Decarbonisation projects only. For further definition on scoping please refer to methodology section
HVC: High value chemicals include Olefins (Ethylene, Propylene, Butadiene), and Aromatics (Benzene, Toulene, Xylene)

Note that not all operating projects are already operating at full end-state commercial capacity

Source: MPP Global Project Tracker

@ =
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Clean industry plants are moving from design to execution, with

In the past year, 19 projects! have reached Final Investment Decision (FID), a faster
rate than previously observed. These plants are now ready to be built, with many already
in construction.

China is leading the pack

Its 12 FIDs represent more than half of all those recorded this year, six of which were in clean
methanol. The remainder were split between ammonia, steel and sustainable aviation fuel (SAF).

China has ambitious renewables targets and has installed solar at an unprecedented rate (360 GW
in 2024, >200GW in the first half of 2025) and at highly competitive costs.

Green hydrogen and its derivatives, such as methanol and ammonia, are an effective way to
monetise its cost-competitive renewable power potential, especially in regions with abundant and
complementary wind and solar resources that face grid curtailment challenges.

China is already the world’s largest methanol producer and consumer, mainly derived from coal.
Methanol is used to create products like plastics, textiles, paint and pharmaceuticals. Transitioning
from coal-based to bio- and e-methanol ensures access to export markets where emissions
thresholds are expected and supports China’s dual-carbon goals (peak emissions before 2030 and
carbon neutrality by 2060), while using existing production and transport infrastructure.

Methanol is now also being promoted as a low-carbon vehicle fuel, with blending in taxis, buses,
and official fleets.

Ammonia and hydrogen-based steelmaking are additional ways to translate renewable potential into

value-added, exportable products.

After methanol, most FIDs were in sustainable aviation fuels and ammonia, consistent with
their leading positions in the overall pipeline. However, the materials sectors that are lagging in
the pipeline still recorded four FIDs combined — in steel, cement and aluminium — while there
were none tracked in the high-value chemicals sector.

For methodology, see technical Appendix
Source: MPP Global Project Tracker

19 FIDs from 2025, by country and sector (# projects)

12
2
2 o3
2 EMDE in
industrial
sunbelt
6 2

2
: 1

China India Spain United States United Kingdom

19 FIDs from 2025, by sector (# projects)
7 4 4 2 1

2
E— 1

Methanol ® Aviation ® Ammonia = Steel Cement = Aluminium

28



1.

There are signs of a rapid acceleration, with

representing a ~$140 billion investment opportunity that could be unlocked in the short term

144 projects have now reached Final Investment Decision (FID). It has taken nearly ten years of
technological improvement, corporate leadership, and policy development to achieve the progress to
date. The data now shows growing momentum and a near-term opening to move much faster.

Analysis identifies 70 projects as ‘poised’ to secure financing. These projects use better-known
technologies and have already secured part of their offtake and/or part of their financing. The Final
Investment Decision now often depends on securing additional volumes of offtake, which in turn
requires effective and predictable implementation of announced policies incentivising demand, and on
securing permits and access to critical infrastructure (e.g. grid connections). Further financial derisking
is welcome, but can be difficult to access, especially for less established developers. Most of the
identified projects are in ammonia and aviation fuels, where existing and e xpe cted mandates are
driving demand.

If realised, this next wave would expand the total the number of projects passed FID by almost 50% to
more than 210 and would represent an estimated $142 billion in new investment — a major capital
injection into the global industrial ecosystem.

The figure of 70 projects 'poised’ for financing is likely an underestimation, as it does notinclude
Chinese projects, for which such granular data is unavailable. Projects in China accounted for ~60%
of FIDs over the past two years, so a significant number of new FIDs from China are expected

in coming years.

The opportunity to accelerate is clear

Realising this opportunity depends above all on effective regulation to drive and de-risk future demand,
starting with the preservation of existing regulations and the effective implementation of announced
measures. This will unlock the critical volumes of offtake necessary to underpin investments at scale
and reduce risk (perceptions), driving down the cost of capital. Each project reaching investment also
reinforces the business case for the next, driving technology improvement and cost reduction,
strengthening and diversifying supply chains, and building investor confidence, eventually unlocking
exponential growth.

There are no Chinese projects in the poised list, likely due to the relatively lower visibility into the Chinese project pipeline as well as the relatively higher speed of execution in region. Notably, there are also no
aluminium or high value chemicals projects in our list, likely driven by the small pipeline and relative lower activity in new project announcements in these sectors.

Source: MPP Global Project Tracker

Pipeline by project stage (# projects)

B Announced (excl .Poised)

OAnnounced - Poised to reach FID
B Reached FID

B Operating

70 poised projects by sector,

excluding China' (# projects)

B Ammonia

u Steel

70
6
20
37

® Aviation

Methanol

Cement

29



In the materials and high-value chemicals sectors, where near-zero technologies have been slower to
scale

For the first time, the analysis looks beyond projects based solely on ‘critical de carbonisation . . . . .
technologies’ — meaning technologies that reduce emissions by at least 70-80% across the production Total number of projects in core pipeline and for complementary technologies
process — to include a broader set of complementary approaches that are contributing to industry

decarbonisation. These additional categories are not part of the formal project pipeline but demonstrate
areas of progress that are particularly relevant in materials sectors where deployment has been slower.

The approaches are divided into three categories: Ammonia _ g2 m 50

+ Circular technologies: Emissions reduction through recycling and reuse. Plastics recycling
reduces the need for virgin plastic production’, and scrap use in steel and aluminium reduces Methanol 182 8
primary production in those sectors. Given the large number of pre-existing scrap Electric Arc
Furnaces (EAFs), only new scrap projects are included.

HVCs 5 168 2310 201
* First big step technologies: Options that deliver substantial emissions reductions but are
insufficient on their own to reach near-zero. In cement, supplementary cementitious materials
(SCMs) can be blended into cement mixes to reduce the emissions-intensive use of clinker. While Aviation _ 253 : 1
carbon capture is needed to fully decarbonise, SCMs can already cut emissions by 30-70%, and |
often at lower costs (thereby also reducing the capital-intensive carbon capture still needed). This

is particularly relgvant for fast-growing economie s needing to expand capacity quickly. If standards Aluminium . & i 20
evolve more rapidly, SCMs could scale at pace. g .
6 Not a big deal.

+ Last-mile technologies: Measures that build on critical decarbonisation technologies to deliver the

final emissions cuts needed for net zero. For example, in aluminium, clean electricity cuts total Cement 30 75

production emissions by ~70%. Additional levers can decarbonise the remaining ~30%, for 19 33 5

example, clean alumina production or replacing carbon anodes with inert anodes. .

Steel I 22 ” &\Q\\ 57
Including these technologies provides a fuller picture of progress. In cement, steel and high-value
chemicals, where ‘critical decarbonisation technology’ deployment has been slower, these approaches
reveal additional e missions reduction opportunities. X
(D Category 2: Circular
. Category 1: Critical Decarbonisation @ Category 3: First big steps

@ Category 4: Last-mile reduction

1. Plastics recycling makes up the significant majority of the Category 2: Circular of the High Value Chemicals sector. There are many recycling projects, and this reflects what data could be sourced based on
Systemiq Primary research and The Global Partners for Plastics Circularity tracker. These projects are also the only ones without a set capacity threshold given data availability.
Source: MPP Global Project Tracker



and point to practical steps

governments, investors and industry can take to accelerate the shift

X

e

Developers say countries are turning to clean industry to boost energy
security, competitiveness and climate resilience

Clean industry is a strategic choice for long-term growth that can
strengthen competitiveness and open new export markets

Highly robust financial projections are made before FID

Projects need to be underpinned by credible demand, and clear and
consistent demand-side policies are essential for predictability for
developers and investors

Generally, technologies are already proven

However, successful integration of the technology pieces is the key
concem for developers and investors

e

(Po m

_:@:ﬂ

%

®

i

Offtaker, technology supplier, finance and public authority partnerships
are important

There are examples of value-chain integration, which can reduce risk
and increase upside

Project finance requires full business case de-risking

However, financially established players can retain some early risk
to escape the ‘chicken-and-egg problem’ and reduce cost of capital

Developer agility is essential: diversification and modular designs can
reduce risk and boost upside — and flexibility to pivot remains critical

Developers see clear first-mover advantages, and have tangible
plans to scale after first projects are successful
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7 ‘critical decarbonisation’ steel projects have reached FID so far in China and Europe, and 15 remain

in the announced project pipeline

22 projects (41 Mtpa) in the Global Project Tracker,

of which 7 (15 Mtpa) have reached FID

Number of projects and capacity, by project stage

22 projects total (40.7 Mtpa)

15 projects announced
(25.7 Mtpa)

7 projects have reached FID
(15.0 Mtpa)

No operational projects

® QOperational  ®Reached FID
= Announced

Projects past FID are in China and Europe; announced pipeline also includes Australia,

Asia and Namibia

Number of projects and stage, by country

China | 4

Germany IINNNENFNNNEEEN :

Sweden [INENNEEEN :

Austraiia [
Sl 3 K

France IEIIE 1

Finland [ NNENIN 1

South Korea \ 1
Thailand |EII 1
Namibia [NENEE 1

= Series 1 ® Series 2

Potential
underestimation, as
public disclosure is limited

Note on scope: Only ‘Category 1: Critical Decarbonisation’ projects are included, capable of 70-80% emissions reduction across the full production process, compared to conventional production. This includes H2-DRI projects, and COG/NG-DRI
projects with concrete plans to transition to H2. Also, only commercial-scale projects are included (>0. 1Mtpa). Demonstration projects are only included if there is clear evidence of commercial ambition or scale-up potential, while pilots and R&D

projects are excluded.
Source: MPP Global Project Tracker
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Complementary approaches such as Circular, First big steps and Last-mile reductions are driving
some additional clean progress

Most of these ‘ circular’, first big steps’ or ‘last-mile’ projects use
NG/COG-DRI or are standalone EAFs

On top of the 22 ‘critical decarbonisation’ projects, there are 57 projects

that provide some additional decarbonisation progress

Number of projects in core pipeline and broader progress Break-down of tracked broader progress steel projects

« 4 BF + bio plants (partial substitution)

Methanol 182 8 ) !
* 1 using H2 for operations
» 19 standalone EAFs

HVCs 5 168 23 11:0 201 |!|g| \\\3\%
; i =

Aviation - 253 ‘1
i * 25 NG/COG-DRI with no concrete plants to transition
* 5 NG/COG-DRI with plans to transition, but not to 100%
. [ + 3 CCUS projects with limited visibility on capture rate
Aluminium ‘. 54 gﬁ 20 Pre / P
Cement 30 75
gy
Steel ‘I 22 H\\:ﬁ\:s 57 (O category 2: Circular
S Category 3: First big steps
@ Category 1: Critical Decarbonisation © Category 4: Last-mile reduction

Note: Itis very likely that not all projects have been tracked. For recycling, we only track new projects (2024 or later)



‘Critical decarbonisation’ progress to date is slower for steel when compared to fuels and chemicals
sectors where existing and anticipated mandates drive progress

The clean steel pipeline represents only ~2% of total global
steel production

Sectors with existing and anticipated mandates have progressed much more quickly

% pipeline % reached FID
. ) vs sector grey vs sector grey
Capacity, by project stage capacity" capacity f@) In the shipping sector, IMO 2030 targets and anticipated mandates have spurred

Ammonia and methanol can also be used as H, carriers, and of course in existing

3.2
Methanol ‘I 04 476
applications (mainly fertilisers and chemicals, respectively).

44.0

3%

8.2 N clean ammonia and methanol projects.
Ammonia ‘ 3%.7 345.4 ~4%

0.5 °
HVCs “ 1.2 0.3% ~0%
0.7
- at In aviation, EU blending mandates and anticipated standards in Asia and the UK
Aviation ‘I 9 el g e = have driven demand.
280

25

Aluminium ‘I 195 244 @ ~30%

There is less progress in materials sectors and high-value chemicals, due to lack of

2.6 1)
demand-side regulation (aluminium has legacy hydro-powered assets in operation,

1.2
Cement ‘l 580 o ~0% but clean progress has been slow).
56.1
15.0
Steel ‘I 40.7 . o BT el ] :
57 ~2% ~1% g Critical decarbonisation’ steel projects only represent ~2% of total steel production
— capacity, and the projects past FID even lower.

H Operational m Reached FID H Announced

Source: MPP Global Project Tracker



The cost of green H,-based steel is expected to be
more

Cost of DRI/HBI or pig iron for NG-DRI and H,-DRI in 2030 $ / t steel

1,200
1,000
800
600
400
200
0
X @ 7
& o’z’b F® O <</'Z’ o’z’ & * P L %\(b
@ & & & ARG 50“ N
S Ll bb I & & &
0\ Q 0
\ 2

Natural Gas DRI Green Hydrogen DRI

but with

Estimate of % cost increase in 2030 transitioning to green H,-DRI steel %

100%

80%

60%

40%

20%

0%

<+— ~$7/kgH2

+— ~$5/kgH2

.
|
Steel Ship  Car com- Passenger Residential
production building ponents car building

cost

Note: 1. DR-pellet at market prices, starting at $150/t and increasing by 2% each year. Average price of $202/t over 25 years. Magnetite = 67 % Fe pellets, Hematite = 62% Fe Pellets . Assumes 67% Fe DR Pellet at

global prices for Malaysia

Sources: Deloitte Green Value Chain Explore 2024, Deloitte (2025), Global Efficiency Intelligence (2024), MPP analysis (Australia), RMI analysis (International)
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https://assets.wwf.org.au/image/upload/f_pdf/WWF_Green_Steel_Forging_Futures_Report_2025
https://transitionasia.org/wp-content/uploads/2024/07/Green_Steel_Economics_240725.pdf

A global pipeline of is emerging, though commitments to transition to
remain tentative

Location of DRI projects under development mentioning the use of green hydrogen (as of October 2025)

B Green H2 Direct Reduction Capacity (mtpa) © 0.5 2 5
B NG/COG-DR (with concrete plans to transition to H2)
7 NG/COG-DR (with no concrete plans to transition to H2)

Preliminary data not to be shared

Source: MPP analysis (Global Project Tracker)
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Green ironmaking opens the door . In APAC, Australia is well positioned
as afuture

Global map of future conceptual green iron trade corridors

— Future conceptual
trade flows of
green HBI

Ideal renewable energy
resources

D Solar'
I Wing?

. Overlapping
solar and wind

Levelised cost of green
iron at existing iron mine
locations ($/t HBI)

® 375-525
@ 525-600

® 600+

Notes: 1. Direct Normal Irradiation > 5.5 kWh/m? 2. Capacity factor > 35%
Source: Adapted from RMI (2024), Shell (2023), MPP analysis
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https://rmi.org/green-iron-corridors-a-new-way-to-transform-the-steel-business/
https://www.shell.com/shellenergy/steel/_jcr_content/root/main/section/simple/simple_1035108917/promo_881768103_copy/links/item0.stream/1686707982764/4325d9853bb4642f24567c82a07002070af6161d/shell-decarbonising-steel.pdf

From plans to plants

A community of practice for low-carbon steel
Clean industry case studies N\
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CASE STUDY

DITA

MISSION
POSSIBLE
PARTNERSHIP

X

%) FINAL INVESTMENT DECISION | STEEL

Stegra | Boden | Sweden {

Steel
Green hydrogen-

€6.5bn Customers
Project investment, @ Automotive,

based iron and steel including equipment
production manufacturers,
steel-makers

Stegra is Europe’s first greenfield steel mill in 50 years and the world’s first large-scale plant
for near-zero-emission steel. Located in Boden, Sweden, the site integrates green hydrogen
production, DRI, and electric arc furnace steelmaking — all on one site. The plant will produce
2.1 Mtpa of DRI and 2.5 Mtpa of steel in Phase One, with plans to scale to 5 Mtpa by 2030in
Phase Two.

Stegra’s innovation lies not only in technology integration but also in its commercial model: securing
long-term offtake agreements with premium automotive and industrial customers, enabling bankable
financing. The project is backed by a strong founding vision from Vargas and builds on Sweden’s
HYBRIT pilot success.

700 MW 2.5 Mt S 4,700

Hydrogen Annual H2-based ==\ Direct jobs and

electrolysis capacity steel production indirect jobs
(phase 1)

READ FULL CASE STUDY®

Project insights

REGULATION

Early engagement and good relations with local
and regional authorities enabled smooth
permitting. The project is expected to have a
positive impact on Swedish GDP and regional
development.

DEMAND

Stegra engaged with potential green steel
offtakers early in its development. By
September 2025, the company had secured
binding agreements with major companies such
as BMW, Volvo Group, IKEA and Microsoft,
including a price premium.

SCALABILITY

Stegra’s model sets a precedent for future
green steel projects, with potential replication
in Portugal, Brazil, and Canada. Despite
Boden being an integrated site, the company
sees itself as a future supplier of a green iron
to the established industry.

FINANCE

Stegra Boden raised €6.5 billion for its
project, with two-thirds as debt. Offtake
agreements contracted over the past years
acted as revenue guarantees, similar to
PPAs in renewables.

Milestones @ o o

2020 2022 2023
Company founded as Construction started Environmental
H2 Green Steel (permit approved) permit approved

2024
H2 Green Steel rebranded to Stegra,
Key financing decision reached

2026

start-up

Phase 1 production

2030
Phase 2 expansion
to 5 Mtpa
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https://www.missionpossiblepartnership.org/sign-up
mailto:info@missionpossiblepartnership.org

CASE STUDY

DITA

MISSION
POSSIBLE
PARTNERSHIP

X

={> ANNOUNCED | STEEL

Meranti Green Steel | 7
Oman and Thailand

Steel $3bn
Low-carbon iron & Project investment,

Customers
@ Automotive,

scrap processed in incl. both HBI and equipment
Electric Arc Furnace EAF plants manufacturers,
steelmakers

As the first cross-border green steel initiative in Asia-Pacific (APAC), Meranti Green Steel is
pioneering a new industrial model that decouples ironmaking and steelmaking across Oman
and Thailand. This innovative approach enables Meranti to leverage regional advantages in
energy sourcing and market access, positioning the company at the forefront of the clean
steel transition.

The project responds to growing demand from automotive and manufacturing sectors for low-carbon
steel, as well as tightening climate policies such as the EU’s Carbon Border Adjustment Mechanism
(CBAM). Meranti’s business model is built on producing Hot Briquetted Iron (HBI) in Oman using
natural gas and 25% green hydrogen, with a clear roadmap to full transition to green hydrogen over
time. Besides exports mainly to Europe, the HBI, a transportable form of reduced iron, will feed a
newly built Electric Arc Furnace (EAF) in Thailand powered by 100% renewable electricity, alongside

recycled steel scrap.
3 MtCO.eq 2.5 Mt
GHG emissions avoided annually HBI and EAF steel produced annually

©artistimpression based on engineering layout

Project insights

DEMAND

Meranti Green Steel sensed market traction for
green HBI and low-carbon steel, underpinned by
climate policies and corporate commitments. The
company already secured half of its output as
offtake agreements, an essential step to
demonstrate bankability.

PARTNERSHIPS

Establishing such a cross-regional value chain
requires strong stakeholder alignment. To
progress its project, Meranti has been working
closely with key partners, such as Omani and
Thai authorities, customers and ore suppliers.

Milestones @ { J o

2016 2023 2025
Meranti Steel founded Meranti Green Steel

founded announced

HBI project in Oman

READ FULL CASE STUDY®

BUSINESS MODEL

The project was originally designed to be
fully integrated in Thailand. Meranti Green
Steel decided to decouple ironmaking, with
its DRI/HBI plant in Oman where energy is
cheaper and outlook for green hydrogen
development is strong.

FINANCE

Despite a fully bankable case, Merantiis
raising additional e quity to reach FID stage.
The fit of equity partners is critical to ensure
strategic alignment to become a green steel
leader in APAC with 7-8 Mtpa production

by 2035.

2026 2029
Expected FID Expected
commissioning 40


https://www.missionpossiblepartnership.org/sign-up
mailto:info@missionpossiblepartnership.org

FORGING THE INDUSTRIAL FUTURE

THE WAY FORWARD

Build Clean Now

We are now on the edge of a clean industrial revolution. Technologies are ready, early plants
are proving commercial viability, and the project pipeline is broad, with 70 projects in a strong
position to secure financing in the near future. The next step - moving from dozens of

financed plants each year to hundreds - is achievable with the right mix of policy certainty
and strategic risk appetite from the private sector.

For governments, the priority is to turn ambition into steady, long-term regulati
market scale-up and enabling infrastructure.

For investors and industry, this is the moment to act with confidence th
decisions that can turn plans into plants, underpinned by adaptable b
strategic value chain partnerships.

The evidence shows these sectors are ready to grow and that they
competitiveness, resilience and prosperity while cutting emissions
materials, chemicals and fuels that are the building blocks of the

With the groundwork laid and early benefits already visible, the co
how quickly this opportunity becomes the next engine of economi
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Anna Song, Mission Possible
Partnership

Korea Lead

e anna.song@missionpossiblepartnership.org
e https://www.missionpossiblepartnership.org/
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Moderated
discussion and Q&A

A community of practice for low-carbon steel
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9 THANK YOU

Upcoming webinars

GMP Series

High-level sessions linking countries, partners, and
financiers to support NDC implementation.

Next: 10 December

Decarbonization Dialogues by the NZP-ID Series
These sessions explore key pathways for industrial
decarbonization, with a focus on standards, finance,
policy, and technology. .
Next: Q1 2026 \
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Disclaimer: Differences in project calculations from the MPP analysis

of the pipeline and Agora analysis of the pipeline

» Out of MPPs 22 critical decarb projects, Agora covers 12 (our additional ones
are mainly in China & Australia).

» The remaining Agora projects are mainly in MPP's 'recycling' category
(standalone EAFs), or in MPPs 'first big steps' category (for example, COGS/NG-
DRI with no concrete plans to transition to H2).

» There are also a few pilots and delayed / postponed projects in the Agora
pipeline that still counts projects that have not yet been fully cancelled by
companies. .



The Global Project Tracker: methodology and updates

New data provide the most detailed and robust view yet of the global pipeline of commercial-scale clean industry projects, reflecting refined thresholds,
stricter technology boundaries and expanded data coverage in key emerging regions. To further enhance our insights, we also conducted interviews with

20+ project developers between July and September 2025.

erview of key data improvements and notes on methodological update

Refined project
eligibility
thresholds

Stricter
technology
categorisation

Enhanced data

Eligibility criteria for category 1 projects continue to be applied across all sectors, focusing on commercial-scale projects with a minimum capacity of 0.1 Mtpa for all sectors other than Aviation
with 0.01 Mtpa. Demonstration projects are included only where there is clear evidence of commercial ambition or scale-up potential, while pilot and R&D projects are excluded. This ensures
the database captures projects with tangible near-term market and decarbonisation impact.

Technology classification has been more rigorously tested, with Category 1: Critical Decarbonisation Technologies defined as solutions capable of achieving 70-80% emissions reduction
compared with conventional processes. The framework applies stricter boundaries on what qualifies as a “critical decarbonisation” project, emphasising verified key low-carbon technologies
with concrete planning and progress. Projects that do not meet the more rigorous criteria fall into the newly added categories 2-4.

Data has improved significantly due to the inclusion of new verified global sources, especially from additional research on China. Regional project insights from Brazil, MENAT, Australia and

233::;: i India, have improved visibility into rapidly growing key regions. These additions enhance regional balance and provide a more complete picture of global de ployment momentum.

Inclusion of ” . - . U - . . . .

N — Additional Category 2-4 projects have allowed a broader examination of progress beyond the Category 1: Critical decarbonisation, investigating the diverse technologies required to drive
. gory industrial decarbonisation progress across value chains

projects

Developer . . . . .

interviews As a complementary source of information, we conducted interviews with 20+ developers between July and September 2025

FID timing Our FID timeline counts from November each year to October the next year. For example, this past year’s FIDS captured so far run from November 2024 to October 2025.

1. For additional information on key data sources, methodologies, and set thresholds for each sector, please refer to the Global Project Tracker at tracker.missionpossiblepartnership.org
2. We reserve the right to make data adjustments within 30 days of the publication 47



Detailed methodology and definitions

The data for this edition of the Global Project Tracker follows updated methodology across all projects and sectors, with the following criteria in the scope
of Category 1: Critical Decarbonisation projects:

In-sco . - = Commercial-scale
Sector Data sources pe In-scope Category 1: Critical Decarbonisation technologies' . 7
products capacity threshold
Ammonia Energy 100% Biomass, Electrolysis, Electrolysis (ALK), Electrolysis (Other), Electrolysis (PEM), Electrolysis (Pressurized Alkaline
Ammonia Association (AEA), Ammonia Electrolysis), Electrolysis (SOEC), Grey H2 + CCS(ATR), Grey H2 + CCS(Gasification +process + flu gas capture), Grey 0.1 Mtpa
Primary Research H2 + CCS (Other), Grey H2 + CCS(Partial Oxidation), Grey H2 + CCS(SMR flu gas + process emissions capture)
Methanol M_ethanol Institute (M), Methanol CCS _(Na_tural Ga§), Electrolysis + CO, (blc_)gemg/ non-blogenlc),_EIecltron5|ls + Gasﬁmaﬂ_op (El:lomass)_, Electrolysis + 0.1 Mipa
Primary Research Gassification (Residual waste ), Gas reforming (Biomethane), Gasification (Biomass), Gasification (Residual waste)

. Systemiq research, IEA,
g'hgh Yahile The Global Partners for Ethylene® Bio-ethanol de hydration 0.1 Mtpa
emicals Plastics Circularity

Ethanol-to-Kerosene (AtJ)-BtL, Ethanol-to-Kerosene (AtJ)-PtL, Ethanol-to-Kerosene (AtJ)-PtL/BtL, Fischer-Tropsch
SAF Synthesis-BtL, Fischer-Tropsch Synthesis-PtL, Fischer-Tropsch Synthesis-PtL/BtL, Hydrothermal Liquefaction-PtL/BtL, 0.01 Mtpa
Methanol-to-Kerose ne-BtL, Methanol-to-Kerose ne-PtL, Methanol-to-Kerose ne-PtL/BtL, Pyrolysis-BtL, HEF A-BtL

Atoma Research, Primary

ATy
Aviation research, Argus media

Primary research, historic

Aluminium data from International Zrlmgry 100% clean electricity® 0.1 Mtpa
. . uminium
Aluminium Institute (IAI)
Cement Primary Research, Cement Traditional production + CCS 0.1 Mtpa
historic data from LeadIT :
Steel Primary Resgarch, Primary Green H2 Direct Reduction, NG/COG-DR (with concrete plans to transition to H2) 0.1 Mtpa

historic data from LeadIT | Steel, Iron

1. Includes Category 1 technologies for each sector for which commercial scale projects have attained in-scope pipeline status definitions, 2. For each sector, only projects above the set capacity threshold were

included. This Includes commercial-scale plants, and demo projects with noted commercial ambition were included on a case-by-case basis (pilot and R&D level projects are excluded where identified); 3. Category 1

HVC technologies only include projects that produce ethylene; 4. Aviation technology categories adjusted to broadly align with ASTM pathways as well as Power to Liquid (PtL), Biomass-to-Liquid (BtL) and Power

Biomass to Liquid (PBtL) categorization. Instances of reported SAF and HV O/ Diesel assume a 15% volume attributed to SAF. 5. Assumes fully decarbonized smelting of primary aluminum, does not include projects 48
without ties to specific smelters, decarbonization of other processes for aluminum and alumina



Stricter criteria have been applied in identifying clean industrial projects as near-zero production,

industry across sectors.

Critical decarbonisation
technologies + Green H2-DRI

Core focus and required for bulk of + CCS

journey to net zero + Electrolysis-based NH3
» (e)SAF production

] . a
((J Circular technologies

Needed for full sector decarbonisation, but Required for full sector decarbonisation
projects are not always additional

Technologies that reduce emissions through recycling Technologies that stack onto critical decarbonisation
and reuse technologies to deliver the final emissions reduction to
+ Scrap-based steel reach net zero
+ Scrap-based aluminium * Inert anodes
+ Plastics / chemicals recycling * Low-carbon alumina

@ » Ancillary EAF electricity

towards clean

Major technology routes without which the sector can not reach near net zero (>70-80%
emissions reductions across production processes)

O First big step technologies

Important for the clean industry transformation
particularly in the short term, provided it does not
lock projects into suboptimal assets such as fossil
fuel infrastructure

Technologies that yield significant emissions reductions
but are insufficient by themselves to reach near-zero

+ Partial H2-DRI
» Calcined clay (SCMs)
» NH3 process emissions capture

* BF + bio-energy @

49



Stricter criteria have been applied in identifying clean industrial projects as near-zero production,

industry across sectors.

Critical decarbonisation
technologies

Core focus and required for bulk of

journey to net zero

towards clean

Maijor technology routes without which the sector can not reach near net zero (>70-80% emissions

reductions across production processes)

Green H2-DRI CCS

Electrolysis-based NH3

(e)SAF production

. .
(() Circular technologies

Needed for full sector decarbonisation, but
projects are not always additional

Technologies that reduce emissions through recycling
and reuse

+ Scrap-based steel
» Scrap-based aluminium
+ Plastics / chemicals recycling

@

|D:| Last-mile technologies

Required for full sector decarbonisation

Technologies that stack onto critical decarbonisation
technologies to deliver the final emissions reduction to
reach net zero

* Inert anodes
* Low-carbon alumina
» Ancillary EAF electricity

@ First big step technologies

Important for the clean industry transformation
particularly in the short term, provided it does not
lock projects into suboptimal assets such as fossil
fuel infrastructure

Technologies that yield significant emissions reductions
but are insufficient by themselves to reach near-zero

* Partial H2-DRI
» Calcined clay (SCMs)
» NH3 process emissions capture

* BF + bio-energy @
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Back-up: tech routes per category

Circular technologies First big steps technologies

Ammonia

Do
A

Methanol

Chemica recycling

High Value
. Mechanical recyclin
Chemicals - yene
Pyrolysis
Depolymerisaiion
Gasification

Aluminium

Scrap-based secondary production

Cement

Scrap-based secondary production
Steel £ NP

Standalone EAF

%

CCU + H2 (non-renewable) /ETL
CCUS (Natural Gas)

Gas reforming (Biomethane + Natural gas)
H2fuelled cracker

E-Cracker

ccu

GreenMTO

EOL: Biological Treatment

EOL: Landfill gas upgrading
EOL: Landfill gas to power

EOL Biocovers

EOL: WE + CCS

HEFA-B1L (Coconut ail feedstock)

100% clean electricity’

Captive caal with plans for hydro

Partid deanelectricity

Altemative Binder Chemistries

Altemative Fuels

Conventionad SCMs

SCM: Calcined clay

Traditiona production + CCUS?

BF + CCUS (<80% capture)

NG/COG-DR (with concrete plans to transitionto H2)
NG/COG-DR (with no concrete plans to transition to H2)

Traditiona production + CCUS

Refers to the Rio Tinto Arvida AP60 extension and legacy projects 2. Usually cases are CCU orunclear how the captured carbon will be utilised

H2 —fuelled cracker
CCs
CCU (EOR)

Bioenergy for anode produciion
Inert anodes
Low-carbonalumina

BF+ Bio
H2 Production
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Glossary

Final Investment
Decision

Electrolyser

Biomass
gasification

Waste-to-fuel

Power-to-liquid

Fischer-Tropsch

Definition

The project stage at which a formal commitment is made by the
company's senior management and project stakeholders to proceed from
the planning stage to the construction phase. FID marks the point at
which the necessary resources are allocated to the implementation

of the project.

An electrochemical device that performs electrolysis, which is the
process of splitting water into hydrogen and oxygen using an electric
current. Water electrolysers differ in terms of the technologies applied,
dynamics, efficiency, cost and required materials.

A thermochemical process that converts organic feedstock, such as
wood or agricultural waste, into a mixture of hydrogen and carbon
monoxide. This synthesized gas can then be catalytically transformed
into liquid fuels through a Fischer-Tropsch process.

A production pathway that enables municipal solid waste to be converted
into liquid fuel. This process involves a gasification step for the solid
feedstock, followed by a Fischer-Tropsch reaction.

An e-SAF production pathway that uses renewable hydrogen and
captured carbon dioxide. The hydrogen is then used to convert the
carbon dioxide into carbon monoxide, which is necessary for future
production steps.

A catalytic method of converting syngas — a mixture of carbon monoxide
and hydrogen — into liquid hydrocarbons, such as synthetic fuels and
chemicals. FT enables the conversion of hydrogen and carbon monoxide
from various sources into aviation fuel.

Blue ammonia

Green ammonia

HEFA

NH3

H2-DRI

Feedstock / bio-
feedstock

Definition

Ammonia which is produced using fossil feedstock. The generated
carbon dioxide (CO.) is captured and stored or utilised.

Ammonia produced without the use of fossil fuels. The most mature
production technology is electrified Haber-Bosch, which uses electrolytic
hydrogen and nitrogen captured from the air.

A process that converts pre-treated bio-feedstock into aviation fuel and
biodiesel. The primary feedstocks are waste fats, oils and grease.
Althoughi it is the most widely adopted S AF technology today, its potential
is constrained by the limited availability of the currently used fe edstocks,
so alternative sources are being researched.

Chemical formula of ammonia, which can be used, for example, in
fertiliser, chemical, energy, and transport sectors.

Process for producing green iron by directly reducing iron ore into iron
using hydrogen instead of the natural gas or coal typically used in
conventional processes. Using hydrogen avoids the synthesis of carbon
dioxide during the process.

Feedstock is a raw, unprocessed material used in the production
process. Bio-feedstock is a material of biological origin. Wood waste, for
example, is a bio-feedstock, which can be used for sustainable aviation
fuel production.
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