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On the road to carbon neutrality in 2050
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Low-carbon National Strategy (2020)

https://www.ecologie.gouv.fr/strategie-nationale-bas-carbone-snbc

• Definition of sectoral carbon budgets
• Industry : From 82 to 16 MtCO2e in 

2050 vs 2015 (- 81 %)

Ecological planning (2023)

• Distribution by decarbonisation 
levers to 2030

• - 2 MtCO2e allowed by H2

H2

https://www.gouvernement.fr/france-nation-verte

Hydrogen National Strategy

https://www.entreprises.gouv.fr/fr/strategies-d-acceleration/strategie-
nationale-pour-developpement-de-l-hydrogene-decarbone-france

2020 : 7 Mds€, 3 priorities
• Industry decarbonization

 6,5 GW in 2030
 Focus : refineries, 

ammonia
• Heavy mobility

 Demonstrators
 Territorial ecosystems

• R&D, Innovation

2023 : + 4 Mds€, support 
mechanism to produce low-
carbon hydrogen



ADEME support for industrial transition
H2 focus
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Industrial research & innovation

IPCEI H2 – Industrial 
decarbonization

5 projects (2,4 Md€) with 
ArcelorMittal Dunkerque

CAPEX : AAP écosystèmes territoriaux H2
Innovation : AAP Briques techno H2

(38 / 14 / 19)
Relance début 2023

& Concours innovation H2
(3 / 1 / 1 par BPI)

Decarbonisation solution 
support

OPEX : Mechanism support to produce low-
carbon hydrogen

Foresight and planning New French strategy for 
energy and climate



Sectoral Transition Plans
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• Taxes, subsidies,…
• European policies

• Private funding

• Demand evolution
• Employment/skills
• Risk analysis
• Business models

• Abatement cost of 
technologies

• Cost structure 
(OPEX/CAPEX)

• Financing

• Market 
efficiency/recycling

• Energy efficiency
• Energy mix
• CCS/CCU 

Techno Cost

Public and 
private 
action 
plan

Market

Several scenarios

In consultation with the sector's manufacturers, build scenarios and proposals for action 
to achieve the decarbonisation objectives of the Low-Carbon National StrategyGoal

SCOPE:

 

Steel Alum inium  

Chlorine Ethylene&Co  Ammonia 

Paper and 
cardboard  

Sugar Glass 

Cement  

Chemical 
industry 

≈ 12 – 18 months
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capacité en ktNH3/an

260
BOREALIS

Ottmarsheim

440
BOREALIS - 

Grandpuits

400400

BOREALIS
Grand-QuevillyYARA - Le Havre

6 blast furnace (BF), 20 electric steelworks
15 Mt/an, 20 MtCO2e

4 steam methane reformer (SMR)
1,1 Mt/an, 2,5 MtCO2e

Step 1 : Current state of play
Steel and ammonia industry in France
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Steel consumption

Flat steel products 
(FSP)*

10 Mt/an
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Long steel products 
(LSP)*

6 Mt/an

Step 1 : Current state of play
Steel market in France

A large range of 
outlets

Building
Goods

Energy

Others

Transports

Packaging

A market dominated 
by the building 

sector

FSP imports

LSP imports

FSP exports

LSP exports

FSP trade balance LSP trade balance

Structural reduction 
of the French trade 

balance
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A market dominated 
by the agricultural 

sector (65 %)

A large part of 
imported products

Step 1 : Current state of play
Ammonia market in France
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Coal

Iron ore

Electric arc 
furnace (EAF)

Blast furnace 
(BF)Agglomeration

Coke 
plant

Basic Oxygen 
Furnace (BOF)

Cast iron Secondary steel 
making

Hot rolling

Flat and long 
steel

Continuous 
casting

Natural gas, coke oven 
gas, waste, H2

Direct 
reduction plant 

(DRP)

DRI-EAF

H2

Coke
Scrap O2

Direct reduced iron 
(DRI)

Capture

Pellets (from iron 
ore)

CO2

Electricity Natural gas

Natural gas

Agglo

Pulverised coal

Electrowinning

Iron
Iron ore

Electricity

Bio-coal

Liquid 
steel

Ferro alloy 
(FeSi, FeNi …)

Semi-products 
(brames, blooms)

LEGENDE

Raw materials

Process Decarbonisation 
solutions

Energy

Intermediate products

Coal

Scrap
Plactics

Step 1 : Current state of play
Steel process and DRI-EAF
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Step 1 : Current state of play
Ammonia process and electrolytic H2

Removal of the 
steam reforming 

and CO2
absorption 
processes

Haber process 
maintained 

Decarbonisation 
of a SMR using 
electrolytic H2

coupled with the 
Haber process

H2

Water

Electricity

Addition of an 
electrolyser and 
an air separation 

unit

N2

Air

Electricity



24/11/2023ADEME – DETI / Service Industrie 10

Step 2 : Forward-looking scenarios
Exploring plausible futures

Major uncertainties for the 
French steel industry transition

Scrap quality 
and supply

Green hydrogen 
access

Direct iron ore 
electrolysis

Risks of offshoring and 
technological opportunities to 
be weighed up in the light of 
material and energy supply 

issues and market prospects

Major uncertainties for the 
French NH3 industry transition

Agricultural 
models

Infrastructures 
deployment

Global 
trade

An uncertain future 
depending on the French 

infrastructure's deployment 
(CO2 / H2) and the place of 

ammonia in our future 
society

National production

Circular economy and 
sufficiency

MARKET EVOLUTION

Offshoring High sovereignty

- +

Change in diets and 
agricultural models

Agroecology Precision

TECHNOLOGIES CHOICES

Technologies and 
infrastructures 

deployment

CCS

Iron electrolysis
DRI-EAF

Electrolytic H2
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Step 2 : Forward-looking scenarios
GHG cumulative emissions reduction 2023 - 2050

BF 
EAF

Produc
tionScrap integration in BOFs

Injection of coke oven gas
CCS on DRP

Competitiveness 
decline

Green hydrogen 
bet

Frugality and 
diversification

Produc
tion

SMR 
retrofit

H2

Ener Ef
Elec.

CCS
N2O

Biogas

BEECS

Baseline
71 MtCO2e

- 63 %

- 49 %

- 58 %

Globalisation and 
low-carbon 
fertilisers

Reference
Resilience and 

renewable 
ammonia 2022

2,5 
MtCO2/y

0,82 (- 65 %)
MtCO2/y

0,33 (- 81 %)
MtCO2/y

0,05 (- 98 %)
MtCO2/y

2050

BF 
EAF

BF 
EAF
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H2 : a small part of the investments needed
From 0 to 1,5 Mds€

H2 : a capital-intensive solution
Retrofit  1,3 GW, 1,6 Mds€

Step 2 : Forward-looking scenarios
Direct investments

H2
electrolysis

H2
electrolysis

New scrap capacity

CCS on DRP

CCS on hot rolling

E. Efficiency

Electrification

Electrification

Direct electrolysis
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DRI
DRI DRI

New 
EAF

New 
EAF

Competitiveness 
decline

Green hydrogen 
bet

Frugality and 
diversification

New 
EAF

3 scenarios  

CCS on BF

Globalisation and 
low-carbon fertilisers Reference Resilience and 

renewable ammonia

SMR 
retrofit



Thanks for your attention

antoine.deswaziere@ademe.fr
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