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Steel accounts for 7% of total global CO2

emissions
2.6% of all UK GHG emissions in 2020
The UK has 0.4% of global steel production

for steel

o 30% GHG reduction by 2030

To put the sector on the trajectory for net-zero by 2050

decarbonise steel

Crude Steel Production by country: 1.88 billion tonnes in 2022
EU: 94 Mt green steel, needs ~6.6Mt of H2 and 296 TWh of RES per

[340]
@ Huge amounts of green electricity needed to

year 1
H Russia UK: 11.7Mt green steel, needs 0.8 Mt of H2 and 36.8 TWh of RES per
B China el
United States
Brazil
=::’: Large investments needed to decarbonize
' Turkey iron and steel
Japan In the EU > €180 Billion investment in steel plants, electrolysers and RES
Germany is needed
South Korea

B Rest of the world

[1] EU Parliament, Carbon free steel production, 2021
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- - Policy
G I O b a-l d eC a-r b O n I S a-tl O n — The EU’s REPowerEU plan: 30% of the primary steel production in

the EU to be decarbonised by 2030 using H2

d r I V e r S Q EU Emission trading system (EU ETS) & Carbon Border Adjustment

Mechanism (CBAM)

20% of world steel producers have committed to Funding (EU & UK)
net-zero — EU Clean Steel Partnership (CSP) and Research Fund for Coal and

Steel (RFCS) — €600M.12

45 green steel projects have been announced — EU €500M support for Germany and Spain, UK: £250 million to help
- e [1] decarbonize steel 12
publicly across 17 countries
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The technology routes: conventional vs

Emission per ton of steel in each pathway

Transport

Lt

l

Conventional steel value chain ‘ |
Iron ore - Pig

Lump feedstock = Iron =

— e — Coal based BF-BOF: 2 tCO,

Primary Main
= Blast BOF steel products CO, . .
\ Y — Q - m — e é: furnace —|_, -, g 80% Of UK prOdUCt|on

Soree i e oS, 1 o v =, | Comtinew  otng
O — i —— R —— BE | oestine co,  Gas based DRI-EAF: 1.4 tCO, (-30%)
o g Agglomeration f::.:;ce EAF
fines 'm T
Beneficiation Lné co, SCI‘ap Steel: 0.4 tCOZ (-80%)
Scrap 20% of UK production

_ " il

_’ Primary ,
Iron ore _m \i ————— C02 H2'DRI'EAFO.19 tC02 ('95%)

steel

_—
Lump feedstock " Electric Shipping
l HEI arc furnace
a R W ;.o_.m— 4
Source Drill Excavate Crush Shaft - - -
& blast & haul & screen furnace L @ — —m ;re\r;ary Gas-fired power
F|nes .
Pelletlser Shipping Electric i
arc furnace Solar wind power Green hydrogen
Low z
grade ’ <d .
Fnes .li Diesel/bunker fuel . Green ammonia
AR
Beneflclatlon . Natural gas p? Coal/coke

HIL London 2023 | GHD



The location dilemma: supply of low-cost H,

Of the nations producing steel today...

will not have access to cheap RES and
natural gas, or CCS capability 1]

I_) will have access to natural gas or cheap
renewable energy at scale

[1] Making-Net-Zero: -Steel -possible.pdf (missionpossiblepartnership.org H | L L on d on 2023 | G H D



Th e | OC a.t| on d | I emima. Single Average EU Steel Plant - 4Mt Green Steellyear
Supply Of IOW_COSt H2 gy 4.5-5.0 GW of solar power

1.2-1.3 GW of electrolyser, @ full load

€3.3B capital investment (assuming €1.2B for
electrolyser unit)

10 — 22 hectares of land for the electrolyser plant + RES

Source: Hydrogen Europe, Steel from Solar Energy, 2022
. , . ' -







The case for Challenges
INn the UK

In 2020 the UK steel industry contributed £2bn to
the UK economy (GVA). UK imports ~60% of steel .
required nationally.

[1] Net Zero Steel - A Vision for the Future of UK Steel Production | Make UK

CCC’s 6th Carbon Budget recommends for all ore-
based steelmaking to be net zero by 2035

Integrating H, in reduction of iron ore requires new
plants — CCUs presents an interim decarbonisation
solution

High Grid Electricity Prices: UK steelmakers currently
pay almost 60% more than their European
counterparts 1

Opportunities

UK demand for steel is expected to grow by 2030,
presenting an opportunity to reindustrialise and
create green jobs

Globally, no steel sector has yet decarbonised — the
UK can secure a first-mover advantage !

Potential for large amount of RES can be coupled
with H, production projects to supply the demand
for green steel
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1. Policy

Learnings from the EU — CO2 standard to define ‘green’ steel & Carbon
Border Adjustment Mechanism

Carbon pricing (domestically) — Internationally Harmonised

2. Low-cost RES/H2

Affordable low-carbon H2 — development of necessary infrastructure with access
to large amounts of low-cost renewable energy for green H2 and CCUS for blue H2

3. Funding and Investments

Government and public sector funding to ensure competitiveness of H2-based
steel production with acceptable cost premiums captured (for CAPEX and Revenue
Support e.g. Contract for Difference)

Public and private sector investments that bring together renewable energy
producers, H2 producers and green steel producers
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