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Materials industry modelling in net-zero emissions scenarios: the case of steel

WORK IN PROGRESS
findings not final
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MOTIVATION - OBJECTIVE

- Steel:important role in
global emissions

- What transformations towards
economy-wide GHG neutrality?
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TECHNOLOGIES Low-emissions options: : EAF
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H2 use savings vs NG

World steel production: diversified mix
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MITIGATION OPTIONS & TRADE-OFFS
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2050 rebound: Steel in Power:

t/MW 19% lower but 29% more MW installed

2060 mitigation options of
sensitivities on carbon price;

World steel mitigation options

Cost/ton comparison |
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5 80 '
_. | option from ~ 50 $/tCO2
400
& 0 & 2.5
th300 50 Y -
4 -
v [ 40
200 .
30
o0 o 2.0
10
0 ° 0 /
5 vj ks vj v5 vj | m— CO2 price effect i
oY g0y 59 Y 5 mmvarcost
08 G8| O 8|rssRetrofitcost 5
23 @af g g™~ Retoftcost
. Fixed cost o
2020 | 2025

2030 | et CO2 price Ji

Scrap availability increases
but low-C transition pushes
elec prices up (+37%in 2050)

World hydrogen production mix

H2-Electrolysis

(=)
o
M
(]
(o))
o

wr

2040 2030 2040 20

DRI: CH4 vs H2: mid-term H2 price driven by
fossil-based capacities (N-fertilizer prod.)

CCS deployment (15-yr delay);
H2-electrolyzer cost (20-yr delay)
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CV250 scenario 2060 vs 2019:
steel -64%; world -57%

> POLICY PRIORITIES

- Foster circular economy -
& material efficiency

- Assess (BE)CCS feasibility/desirability -

- Invest in H2 electrolysis learning

>FURTHER RESEARCH

Demand sensitivities coupled w/
construction & cement module
Trade: import low-C steel vs low-C
electrofuels
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Scenarios modelled with POLES, derived from JRC GECO 2021 https://ec.europa.eufirc/geco | ) NoCV: no carbon price | CV250: world carbon price logistic over 2021-2100, at 250 USD/tCO2 in 2050}!
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