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... is the State Agency for Energy and Climate Protection of
the state North Rhine-Westphalia and

… our goal is hence the transformation to climate neutrality
in North Rhine-Westphalia

… is responsible for the climate protection 
activities of the state of NRW and

… unites politics, economy, science and society in 
a joint discourse

… identifies required innovations and policy
frameworks

… involves engaged actors in scalable projects

… informs and raises awareness

Employees: >80

Start: January 2022

Stakeholder: businesses, municipalities, 
educational institutions, politics
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What are our goals?                                     Who are we?

Initiative IN4climate.NRW
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Industry Transformation
GHG emissions from the chemical, steel and cement industries

ca. 7,2 %
of Germany's GHG emissions are 
generated in the steel industry

ca. 5,3 %
of Germany‘s GHG emissions are 
generated in the chemical industry

ca. 2,2 %
of Germany’s GHG emissions are 
generated in the cement industry
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Buildings Agriculture Other

739 Mio. t 
CO2-eq

24 %
of GHG emissions are caused 
by industry

Data source: BMUV (2021), SCI4climate.NRW

178 Mio. t 
CO2-eq

Greenhouse Gas 
Emissions in 

Germany



A vision of a climate-neutral basic materials industry

Industrie

z.B. Baustoffe, Papier, Glas, Stahl, Aluminium

Direct Air Capture

CO2-Abscheidung

CO2-Speicherung

Gasnetz

Synthese

Synthetische
Kraftstoffe

Chemische Produkte

Nachhaltige Rohstoffe und 
Erneuerbare Energie

Elektrolyse

Gasspeicher

Gasnetz

Strom

Wärme

The transformation requires …

• Sustainable raw materials and 
renewable energies
(basic requirement)

• Climate-neutral process heat

• (Green) Hydrogen Economy
(H2 as raw material and energy carrier)

• Carbon Management

• Circular Economy

• Political, social and economic 
framework

sustainable raw materials 
and renewable energies

electrolysis

gas storage

CO2 storage

CO2 capture

electricity

heat

synthetic 
fuel

chemical products

gas grid

e.g. building materials, paper, glass, steel, aluminium

industry

synthesis

gas grid



Hydrogen Application
Strategies of the chemical, steel and cement industries

Primary steel production
• Use of hydrogen in large direct 

reduction plants
• Substitution of coal feed in the 

conventional blast furnace route

Chemical feedstocks
• Hydrogen usage for synthesis of

feedstock chemicals

Refineries and petrochemistry
• e.g. hydrocracking with the 

presence of hydrogen
→ Green hydrogen substitute, so far

used grey hydrogen

Process heat in cement industry
• Hydrogen for the partial supply of 

high-temperature process heat of 
the clinker kilns

• Hydrogen as a combustible for 
drying raw materials 

Electrolysis

Methanation Hydrocarbons

Fischer-Tropsch 
process

Synthetic fuels

Methanol 
synthesis

Methanol

Ammonia
synthesis

Ammonia

H2

H2

H2

H2

CO2

CO2

CO

N2



2020 2030 2050

Continuously increasing demand for hydrogen in NRW…

16,5 TWh/a

Source: NRW-Roadmap, 2020 

104 TWh/a

Large H2

consumers 
(refineries, 

chemical sector) 
successively 

replace grey H2

with green H2

Setting up large-
scale H2

production & 
infrastructure 

begins (including 
retrofitting of 

L-gas pipelines)

Construction of 
H2 storage 

facilities and 
pipelines

Expansion of 
hydrogen use, 

e.g. process heat 
generation

Additional large 
H2 consumers: 
steel industry 

(H2-DR) & 
energy sector

Continuous development and expansion of added value by local H2 technology providers 

H2 Economy Ramp-Up

chemical
industry

steel
industry

cement
industry



The steel and chemical industries are major 
consumers and thus play an important role in 
the development of a hydrogen infrastructure. 

NRW, Lower Saxony, the Netherlands and 
Belgium will form the backbone of the future 
European hydrogen economy.

Linking of consumption hubs in NRW with 
production and import hubs in Lower Saxony, 
Rotterdam and Antwerp.

• GET H2 Nukleus and H2ercules

• Innovative large-scale projects at and 
between ports: H2-Backbone, H-Vision, 
RH2INE, HyPort, HyTruck, HY3, …

Complemented by import strategies, e.g. ...

• Spain
• Scottland
• Norway

• Morocco
• Chile
• Australia

Coverage of Hydrogen Demand
National and European infrastructure approaches

Germanys hydrogen demand in 2045 
is approximately 2371 – 6902 TWh/a.

Up to 40 %3 is required in NRW or at 
least 104 TWh/a according to the
Hydrogen Roadmap NRW.

1 BDI – Klimapfade 2.0 (“Zielpfade”),
2 BMWi – Langfristszenarien (“TN-H2”), 
3 Wuppertal Institut



Primary steel production
• Biogenic carbon instead of coal 

for basic carburizing in the 
melter/converter

Secondary steel production
• Graphite electrode from biogenic 

carbon as reducing agent
• Biogenic carbon instead of coal 

for basic carburizing and foaming 
slag formation in the electric arc 
furnace 

Basic chemicals
• Synthesis of hydrocarbons from

sustainable instead of fossil 
carbon sources

• e.g. methanol synthesis, 
methanation, Fischer-Tropsch 
process

Process heat for cement industry
• Process heat from biomass

combustion with CO2 capture and 
storage (BECCS)

Carbon Management
Strategies for defossilisation

➢ No complete decarbonisation, as carbon is needed as an auxiliary or raw material
➢ Sustainable sources for defossilisation of still required carbon quantities
➢ CCU/CCS solutions as supplement for process-related CO2 emissions

Carbon Management 
Strategy NRW

https://www.wirtschaft.nrw/sites/default/files/documents/mwide_carbon_management_strategie_barrierefrei.pdf


Carbon Management
Biogenic carbon for a climate-neutral basic materials industry

Biomass is limited.

The supply of biogenic carbon
should not come directly from 
renewable raw materials, but 
from by-products and residues.

Sustainable, prioritised use 
where it is needed:

1. Structural use

2. Material use, e.g. biogenic 
CO2 as a sustainable carbon 
source

3. Energetic use



Steel ChemicalCement

Carbon Management 
Carbon Capture and Utilization

CO2 Formation

CO2 Infrastructure

CO2 Usage

lime-based
clinker production

process-related CO2

• methanol synthesis
• methanation
• Fischer-Tropsch process
• urea synthesis

carbonatation of
fine-grained slag

mineralisation/ 
carbonatation

process-related CO2 from 
Electric arc furnace 

Products
e.g. concrete • methanol

• methane/biogas
• synthetic fuels/e-fuels
• urea

requires
renewable
energy

Power-to-X 
products

H2

e.g. new building 
materials or chemical 
base materials



Establishing a Carbon Dioxide Economy
First steps towards a transport infrastructure

• Capture and transport of unavoidable CO2, e.g. from 
the cement industry, becomes necessary

• Design of an infrastructure in NRW, to connect large 
CO2 sources with possible CO2 sinks

Based on SCI4climate.NRW 2021

• Specific pipeline projects for the realisation of CCU 
projects and the development of storage sites

• Connection of industrial clusters in the Ruhr area 
and the Rhineland with Rotterdam („DeltaCorridor“) 
and Wilhelmshaven („OGE CO2 Startnetz“) 



Material Flows – Industrial Symbiosis

Steel industry

Chemical industry

Cement industry

Aluminium industry

blast furnace slag

substitute for
cement clinker

Industries = interlinked system
Goal: climate-neutral material flows in entire system
Considering all scopes of CO2 emissions

generated coke

fuel, reducing agent 
and carbon source

caustic soda as
by-product from

chlorine production

essential raw
material



Circular
Economy

Industrial 
Process Heat

Hydrogen Economy
Carbon 
Management

Topics

Economy, Politics, 
Society

Energy-intensive basic materials 
industry with high GHG emissions

Processing industry as solution 
provider and user

Activities

Workshops for and 
with industrial 
companies

Working Groups with
IN4climate.NRW partners

Providing impetus to 
state politics

Publications for and with 
industry and politics

Professional assessment 
of project ideas

Connecting suitable
project partners

Advice on suitable
funding

Industry & Production



Publications

Impulse Paper 
Prozess Heat

Circular Economy
Basic Materials 
Industry

CO2 in a Climate
Neutral Basic
Materials Ind.

Climate Neutral 
Industrial Heat

Position Paper 
Chemical
Recycling

Unavoidable CO2

Generation

Hydrogen 
Roadmap NRW

Carbon 
Management 
Strategy NRW

CO2 Economy: 
Legal 

Framework

Factsheet: Hydrogen 
Cavern Storage

Position Paper on 
the Expansion of 

Renewable 
Energies

Concept for
Synthetic Fuels

NRW

Climate Protection
Contracts Industry 

Transformation

Discussion Paper 
Chem. Plastic

Recycling

Discussion Paper 
on the Role of 

Hydrogen

Discussion Paper 
Climate Neutral

Industry in Times 
of Covid19

https://www.energy4climate.nrw/fileadmin/Service/Publikationen/Ergebnisse_IN4climate.NRW/2022/prozesswaerme-fuer-eine-klimaneutrale-industrie-impulspapier-der-initiative-in4climatenrw-cr-nrwenergy4climate.pdf
https://www.energy4climate.nrw/fileadmin/Service/Publikationen/Ergebnisse_IN4climate.NRW/2021/in4climatenrw-diskussionspapier-circular-economy-sekundaerrohstoffe-grundstoffindustrie_01.pdf
https://www.energy4climate.nrw/fileadmin/Service/Publikationen/Ergebnisse_IN4climate.NRW/2021/in4climatenrw-diskussionspapier-co2-in-klimaneutraler-grundstoffindustrie.pdf
https://www.energy4climate.nrw/fileadmin/Service/Publikationen/Ergebnisse_IN4climate.NRW/2021/diskussionspapier-klimaneutrale-waerme-industrie-cr-in4climatenrw.pdf
https://www.energy4climate.nrw/fileadmin/Service/Publikationen/Ergebnisse_IN4climate.NRW/2021/in4climate.nrw-positionspapier-chemisches-recycling-de.pdf
https://www.energy4climate.nrw/fileadmin/Service/Publikationen/Ergebnisse_IN4climate.NRW/2020/in4climatenrw-diskussionspapier-unvermeidbare-co2-entstehung-web.pdf
https://broschuerenservice.land.nrw/files/5/d/5d2748f42f6b926ea2f21b529b968a47.pdf
https://www.wirtschaft.nrw/sites/default/files/documents/mwide_carbon_management_strategie_barrierefrei.pdf
https://www.energy4climate.nrw/fileadmin/Service/Publikationen/Ergebnisse_IN4climate.NRW/2021/in4climate.nrw-gutachten-ag-kdw-rechtliche-rahmenbedingungen-kohlendioxidwirtschaft.pdf
https://www.energy4climate.nrw/fileadmin/Service/Publikationen/industrie-und-produktion/factsheet-kavernenspeicher-cr-energy4climate.pdf
https://www.energy4climate.nrw/fileadmin/Service/Publikationen/Ergebnisse_IN4climate.NRW/2020/in4climatenrw-positionspapier-erneuerbare-energien.pdf
https://broschuerenservice.land.nrw/default/shop/Handlungskonzept_f%C3%BCr_synthetische_Kraftstoffe/42
https://www.energy4climate.nrw/fileadmin/Service/Publikationen/Ergebnisse_IN4climate.NRW/2021/in4climatenrw-positionspapier-klimaschutzvertraege-de-web-2021-05.pdf
https://www.energy4climate.nrw/fileadmin/Service/Publikationen/Ergebnisse_IN4climate.NRW/2020/in4climatenrw-diskussionspapier-chemisches-kunststoffrecycling-web.pdf
https://www.energy4climate.nrw/fileadmin/Service/Publikationen/Ergebnisse_IN4climate.NRW/2019/in4climatenrw-diskussionspapier-wasserstoff-als-schluessel-zur-erfolgreichen-energiewende.pdf
https://www.energy4climate.nrw/fileadmin/Service/Publikationen/Ergebnisse_IN4climate.NRW/2020/in4climatenrw-wege-in-eine-klimaneutrale-industrie-nach-der-corona-pandemie-de.pdf


Thank you for your attention!
NRW.Energy4Climate GmbH

Kaistraße 5, 40221 Düsseldorf

Dr. Iris Rieth

iris.rieth@energy4climate.nrw

Picture credits: © iStock, © NRW.Energy4Climate



Panel discussion
• Monika Banka, Policy & Network 

Coordinator, European Chemical Regions 
Network

• Jonas Helseth, Director, Bellona Europa

• Erwin Cornelis, Programme Manager Energy -
Energy Intensive Industries, ECOS

• Lidia Greco, Associate Professor, University of 
Bari

• Iris Rieth, IN4climate.NRW / 
NRW.Energy4Climate



Thank you 


