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Industrial decarbonisation is needed on a global scale

Lechtenböhmer: European perspective on industrial decarbonization 

3 basic industries directly emit 19% of global energy 
related CO2 emissions…

… and the demand for basic materials is expected 
     to rise further (scenarios for 2030 by IEA)

Source: own figure based on IEA ETP 2020 (4), data for 2019 (includes process emisisons)



 Seite  2

Industrial transition is urgent
Climate neutrality 2050 is only one investment cycle away

Lechtenböhmer: European perspective on industrial decarbonization 

A gora Industry | Global Steel at a Crossroads  

 
7 

In sum: steelmaking assets have long lifetimes. Blast 
furnace relining will add another 15 to 20 years of 
service life to a conventional plant. And new coal-
based steelworks can remain in operation for as long 
as 50 years (see figure 3).3 Accordingly, technology 
choices for reinvestment and new investment deci-
sions in the 2020s will be critical for the transition 
of the global steel sector.   
 

 

3  We assume 50 years of lifetime for a new coal-based 
steelworks. While the first “campaign life” of a blast fur-
nace is only around 20 years before major refurbish-
ments are required, other parts of the steel plant such as 
the coking plant and the basic oxygen furnace have 
technical lifetimes of around 50 years and may have to 

The good news is that two low-carbon technologies 
are market ready and can be deployed now, provided 
that policies enabling a business case for low-carbon 
steelmaking are put in place.   

be closed down prematurely before the end of their tech-
nical working life, if countries strive to achieve climate 
neutrality by mid-century.  

Figure 2: Reinvestm ent and new  investm ent requirem ent 

 

Left: Agora Industry analysis based on World Steel Dynamics, 2021; Agora Industry, Wuppertal Institute & Lund University for China, 2021 
Right: Agora Industry analysis based on World Steel Dynamics, 2021, TERI 2020 and SEASI 2020  

over 70% by 2030
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Announced low carbon steel making investments vs. blast furnace lifetime (in Mt / year) 

European (steel) industry plans to live up to the challenge

Lechtenböhmer: European perspective on industrial decarbonization 
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Transformation scenario of EU iron & steel making to net zero by 2050
Many DRI-plants will initially use natural gas and gradually shift – other industries overcompensate additional NG

Lechtenböhmer: European perspective on industrial decarbonization 

Source: Wuppertal Institute (2023)

Crude steel production by process                   Primary energy use of the steel industry in the EU-27
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Defossilisation scenario of chemical industry (EU 27)

Lechtenböhmer: European perspective on industrial decarbonization 

Final energy use and feedstock input in the chemical industry in the EU-27

Wuppertal Institute (2023)

Natural gas Electricity

Hydrogen 

Fossil cracker input (oil & ethane)
Plastic waste

Synthetic 
feedstocks

Biomass

Hydrogen

• Energy supply non fossil 
by 2040, feedstock by 2050

• Green feedstock for plastics 
enables negative 
emissions

• Massive investments in 
waste treatment plants and 
in methanol based produc-
tion routes are needed.

En
er

gy
Fe

ed
st

oc
k



 Seite  6

Phase out of natural gas in industry (EU 27)

Lechtenböhmer: European perspective on industrial decarbonization 

Final energy use for heat in the industry sector per temperature level

Wuppertal Institute (2023) * "fossil gas" includes fossil gas, refinery gas and LPG; **"secondary gases" include 
coke oven gas, blast furnace gas, basic oxygen furnace gas and steam cracker by-products

0

100

200

300

400

500

600

700

800

900

1000

sp
ac

e 
he

at
in

g
&

 c
oo

lin
g

ot
he

r 
<1

0
0
°

C

10
0

-5
0

0
°

C

>5
0

0
°

C

sp
ac

e 
he

at
in

g
&

 c
oo

lin
g

ot
he

r 
<1

0
0
°

C

10
0

-5
0

0
°

C

>5
0

0
°

C

sp
ac

e 
he

at
in

g
&

 c
oo

lin
g

ot
he

r 
<1

0
0
°

C

10
0

-5
0

0
°

C

>5
0

0
°

C

sp
ac

e 
he

at
in

g
&

 c
oo

lin
g

ot
he

r 
<1

0
0
°

C

10
0

-5
0

0
°

C

>5
0

0
°

C

2018 2030 2040 2050

[T
W

h]

fossil gas* coal & coke waste
secondary gases** other carriers biomass

Current (2018) I    Future --------------- >

low 
temp.

low 
temp.

low 
temp.

low 
temp.

high 
temp.

high 
temp.

• Rapid gas demand 
reduction already by 
2030, almost complete by 
2040.

• Electrification plays a 
significant role in all 
temperature levels.

• Biomass shifts from 
medium to very high 
temperatures. 

• Hydrogen remains 
limited.
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Where will the green energy come from?

Lechtenböhmer: European perspective on industrial decarbonization 

Additional electricity demand for climate neutral steel, 
chemicals & cement (incl. H2 electrolysis)

Net-electricity balance of EU-regions (NUTS 1) in a Low-
Carbon Scenario inclunding industrial demand

Source: Wuppertal Institut Source: Wuppertal Institut
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Relocation of basic materials production towards green energy is part of the strategies
Recent announcements indicate relocation of energy intensive process steps

Lechtenböhmer: European perspective on industrial decarbonization 
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Creating strategic bundles of instruments for climate-neutral products 
across value chains 

Lechtenböhmer: European perspective on industrial decarbonization 

Green energy and materials supply
• Clean industry act
• ETS with CBAM
• RED directive
• TEEN regulation & H2-IPCEI
• Critical raw materials act
• …

Supporting a circular economy
• Circular economy action plan
• Ecodesign regulation
• Critical raw materials act
• …

Creation of demand/green markets
• Green lead markets/sustainable 

products initiative
• Public purchasing and quotas
• …

R&D and investment incentives
• Carbon contracts for difference
• ETS with CBAM
• Innovations funds
• IPCEI / State aid rules
• …
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An integrated climate and industrial policy is needed

Lechtenböhmer: European perspective on industrial decarbonization 

Industrial 
transformatio

n 
(in co-

evolution with 
energy system 
transformation)

Climate policy

Energy policy

Industrial & 
trade policy Resource 

policy / 
Circular 

economy

Research&
innovation 

policy

Structural policy / 
just transition 

A new paradigm of a climate and 
industrial policy 
would best be

Clearly target oriented 
towards sustainability and climate 
neutrality as core long term targets
Integrating policies for climate, 
energy, innovation and resource 
efficiency with trade, growth and 
structural policies
And creating a new mode of societal 
cooperation of all societal 
stakeholders



 Seite  11

The EU's Green Deal already has most of the elements needed 
for an integrated climate and industrial policy.

Lechtenböhmer: European perspective on industrial decarbonization 

EU-Green Deal (19.12.2019)

First climate neutral continent 
by 2050
Decoupling of growth and 
resource use
„Leave nobody behind“
REPowerEU
…

Fit for 55 Package

ETS, CBAM, Effort Sharing 
Dir.
Fuel standards
Renewable energies (RED)
Energy efficiency (EED, 
EPBD)
Circular economy action plan
…

Fit-for 55 for industry

ETS, CBAM 
Contracts for Difference
Green lead markets / 
Sustainable Product 
Initiative, 
RED / 3. gas package, 
TEEN, IPCEI, 
Innovation funds, 
State aid rules 
…



Thank you for your attention!
lechtenboehmer@uni-kassel.de

Stefan.lechtenboehmer@wupperinst.org

https://www.uni-kassel.de/maschinenbau/institute/thermische-energietechnik/fachgebiete/sustainable-technology-design/startseite
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