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The Wuppertal Institute undertakes 
research and develops models, strategies, 
and instruments for transitions to a 
sustainable development at local, national 
and international level 
Sustainability research at the Wuppertal 
Institute focuses on the resources, climate 
and energy related challenges and their 
relation to economy and society 
Special emphasis is put on analysing and 
stimulating innovations that decouple 
economic growth and wealth from natural 
resource use

Mission of the Wuppertal Institute 
Research for a sustainable development
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Why an industry transtion to net zero is 
necessary and urgent
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Industrial transition is necessary 
 
Material conversion is the most GHG intensive step of the material and the energy system

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

Source: own figure based on IEA ETP 2020 (4), data for 2019 (includes process emisisons)
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Other sectors
53 %

Indirect industry
21 %

Other industry
8 %

Chemicals
4 %

Cement
7 %

Steel
7 %

CO2  
emissions by 

industry 2019:  
16 Gt

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

Chemicals Steel Cement



All investments from now on must be compatible with climate neutrality
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over 70% by 2030

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

Source: Witeka et al. / Agora & Wuppertal Institute 2020



Industry is starting the transition 
 
Over 50% of German industrial companies planned to become carbon neutral  
80% of them by 2025 or ealier

Source: Büttner, S. et al. (2020): How does the German industry react to the calls to decarbonise?, Working paper  

Survey from 2020

6



What are the concrete plans and how have they changed since 2020 
Energy efficiency has doubled in relevance in 2022

No measures
3 %

Compensation measures
10 %

Optimisation of the supply chain
13 %

Purchase of renewable energy
18 % Own generation of renewables

21 %

Energy efficiency measures
34 %

Poll 2020
Stated reactions of German industrial 

enterprises on the recent energy 
crisis

Nothing

Other measures

Increasing material efficiency

Decarbonisazion of processes

Conversion of energy supply

Increasing energy efficiency

0 % 13 % 25 % 38 % 50 %

50 %

25 %

12 %

24 %

32 %

14 %

Source: EEP University of Stuttgart, 2022 (n=865, n‘=1371)

Poll 2022

Source: Büttner, S. et al. (2020): How does the German industry react to the calls to 
decarbonise?, Working paper  7



Electrification as core strategy ! roughly from 1/3 to 2/3 
(without electricity used for H2 electrolysis)
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2030:  
200 – 300 TWh

2050: 
300 – 400 TWh
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EL-share  
2030:  
34 to 44%

EL-share  
2045/2050:  

53 to 75%

Electricity becomes the dominating final energy in industry 
But we see a vast range between studies

EL-share  
2020:  
31%
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Industrial final energy demand, 2030 und 2050 
(Ranges from recent scenarios)

2030

9

2050

Electricity  
(45 – 70%)

Biomass  
(15 – 25%)

Hydrogen 
(10 – 15%)

H2 as a 

feedstock 

for plastics 

etc.  

(more than 

energetic)

Elec-
tricityFossil

Bio-
massH2

District 
heat etc.



Electrification often enables high efficiency gains 
Example: Brick kiln, austria
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What about smaller industries?

Key energy supply trends for smaller or less 
energy intensive industries 

Electrification will be the key technology 
• Combined with heat pumps and other innovative 

technologies 
Hydrogen will be available along core backbones 
and widespread supply will be late  
• Some suppliers will try to repurpose parts of their 

gas grid to supply industries with hydrogen/green 
gases  

Diverse local energy solutions such as bioenergy, 
geothermal, heat grids will play a role, depending on 
local potentials

Key strategies for smaller industrial actors 

Prepare for higher energy costs 
• Utilise efficiency gains from electrification 
Closely cooperate with local partners  
• to develop local green energy solutions 
Develop own RES generation (on-site and off-
site) 
Purchase green electricity via PPAs 
• There might emerge special offers for small 

scale PPA-like RES contracts 
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The energy price shock as an accelerator?
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The gas price „shock“ of summer 2022
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Natural Gas Prices Germany (THE, €/MWh)

Gas prices saw 
extreme peaks in 2022 
Together with 
shortages in European 
electricity markets this 
also lead to extreme 
electricity prices 
Currently gas futures 
are back to about 40 to 
60 €/MWh 
electricity futures are 
at about 130 €/MWh 
(and further declining 
towards 100 in 2026)

Source: EEX data, own figure 13



Energy costs as share of GDP

10 % of GDP 

8 % of GDP 

6 % of GDP 

6,0 %

7,0 %

8,0 %

9,0 %

10,0 %

2008 2010 2012 2014 2016 2018 2020 2022

Final energy expenditures vs. GDP Germany 2008 – 2019Energy costs vs. GDP (1971 – 2012 averages)

Estimate  
2023

Source: Own calculationsSource: Grubb et al. 2012

High energy costs in an economy typically result in low GDP share of energy expenditures 
Mid-term structural price increase will lift  Germany as a whole from lower range to middle
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Transition as a way to shield off energy price shocks 
 
Energy costs of German industry up by 10 to 60% 
From 3.5% of value added to 4 – 5.5% 

220 TWh 
⌀ 30 €/MWh

230 TWh 
⌀ 100 €/MWh24 bln €

7 bln €

 +30 €/MWh 
to 

+90 €/MWh

38 bln € (+ 10%)

56 bln € (+ 60%)

price  
shock

20% demand  
reduction

Additional energy costs of 
German industry, roughly: 

+3 to +21 bln € 
„new normal?“

2023 
2026-

bln €

Source: BMWI 2021
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+20 -40 €/MWh



An integrated climate-industrial policy is needed!
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Industrial 
transition to 

climate 
neutrality 

Is 
necessary

Is urgent

Industry 
plans it

Crisis 
makes it 

more 
important

Industry 
needs it for 
competitive-

ness

How to 
achieve the 
transition in 

a hurry? 
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An active climate-industrial policy for a zero emissions industry is needed

Source: Nilsson et al 2021 ) An industrial policy framework 
for transforming energy and emissions intensive industries 
towards zero emissions, Climate Policy, 21:8

Six pillars for an effective green 
industrial policy aiming at innovation

Institutional capacity 
to govern

International 
coherence and 

trade issues

Managing phase outs 
and social 

consequences

Market creation 
and alignment

Directionality

Knowledge 
creation
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Policy components of an integrated climate and industrial policy

Industrial trans-
formation  

(Co-evolution with 
energy system 
transformation)

Climate policy
Paris agreement

Climate clubs
Fit for 55 package 

Clean industrial policy 
package

International steel club

Energy policy
Energy transition 
(expansion of renewable 
electricity generation)
Electrification of heat, 
transport, processes
Energy infrastructures & 
hydrogen strategies

Industrial & trade policy
Clean industrial policy 

package (part of fit for 55 
package) / Int. trade 

policy  / Carbon Border 
Adjustment

Resource policy
EU-Circular 

Economy package
 Ecodesign 
Directive...

Research&  
innovation

RDD&D-Policies
Horizon EU

ETS Innovation 
Funds

JEDI, Mission 
Innovation (and 

steel clubs) 

Structural policy / just transition  
in heavily industrialised regions: Concepts 

for regional climate neutral industry 
 (innovation, infrastructure, cluster formation)

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 (! fit f. 55 pack.) 
Integrating policies for 
climate, energy, innovation and 
resource efficiency with trade, 
growth and structural policies 
(! fit for 55 package) 
And creating a new mode of 
societal cooperation of all 
societal stakeholders 

Sources: (6), (8), (9), (3) (own Figure) 19



The EU green deal is the right approach but 
needs strong implementation
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The EU Green Deal for an industrial strategy
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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)
…

Fit-for 55 for industry

ETS, CBAM,  

Sustainable Product 
Initiative,  

RED / 3. gas package, 
TEEN, IPCEI,  

Innovation funds,  

State aid rules 
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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)
…

Net Zero Industry Act

Technology targets and 
targeted subsidies
(mainly focussing energy 
technologies)
EU state fund
State aid rules
Speeding of  
permissions  



Thank you 
for your attention
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