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INTL. CO-OPERATION FOR THE STEEL

TRANSITION

1. national visions & capacity building
— local enabling conditions

2. intl. finance:

creative s destruction
(push, pull & systemic) (phase-out emitters)

— sharing risks, sharing benefits

3. demand pull
— markets for climate-neutral basic materials
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ENABLERS FOR TECHNOLOGY
ON

ADOPTI

geographical

- Iron ore reserves

- (O, storage sites

- renewables
potential

- oil/gas/coal/coke

innovation system

innovative industry
access to finance
global firms
strength of
networks

policy context

- climate targets

- environmental
regulation

- carbon price

economic outlook
- steel demand
outlook

- investment , :
conditions B lorgeironorereserves [l large demand growth in

B other big steelmaking
primary steelmaking countries

source: mapchart.net
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ENABLERS (2)

Electrification CCS

e costs of renewables * carbon price

* iron ore reserves (export HBI instead of * public acceptance
ore) « storage sites

 experience with direct reduction & EAF « coking coal access

source: mapchart.net
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H-DR: EMERGING GLOBAL INNOVATION
SYSTEM?

« H-DR... hydrogen direct
reduction
* systemic innovation challenge
technology * 55»(5" A « knowledge dispersed globally
~providers vjté‘ (,«"
. J
[l H-DR innovation projects ‘ > ai .

iInnovation system needs to
be nurtured
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DEMAND PULL FOR ‘GREEN" STEEL

Global total net CO2 emissions

o omeent e * price increase for car/building with climate
neutral steel: <1%

In pathways limiting global warming to 1.5°C

with no or limited overshoot as well as in
pathways with a higher overshoot, CO2 emissions
are reduced to net zero globally around 2050.

e coalition of the willing (Paris Agreement art. 6)

arsenaceanss ¢ designed inclusive and expanding over time
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based on:

Vogl V. & Ahman M. (2019). What is green steel? - Towards a strategic decision tool for decarbonising EU steel production. paper presented to METEC-ESTAD 2019, Diisseldorf, GER.
Losch O., Vogl V., Arens A. (2019). How to get green steel into the market?. paper presented to ECEEE Summer Study 2019, Belambra Presqu'ile de Giens, France.
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SUMMARY

* 1.5 °C means zero emissions globally by 2050
« early action: roadmaps and explicit technology needs

« demand pull for climate-neutral steel = unleash creative forces
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Recent publications:

Vogl, V, Ahman, M & Nilsson, LJ 2018, 'Assessment of hydrogen direct reduction
for fossil-free steelmaking', Journal of Cleaner Production, vol. 203, pp. 736-45.

Ahman, M, Olsson, O, Vog|, V, Nygvist, B, Maltais, A, Nilsson, LJ, Hallding, K,
Skanberg, K & Nilsson, M 2018, Hydrogen steelmaking for a low-carbon economy,
Lund.
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