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nova-Institute was founded 

in 1994 and has a multidisciplinary 

and international team of more 

than 40 scientists

Get to know our experts at: 

nova-institute.eu/nova-team

Your partner in strategy, technology 

and sustainability

SCIENCE-BASED CONSULTANCY 

ON RENEWABLE CARBON

FOR CHEMICALS AND 

MATERIALS

We support your 

smart transition to 

renewable carbon
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nova-Institut GmbH – SME

• Comprehensive Communication 

& Dissemination in Research Projects

• Communication & Marketing Support

• Network of 60,000 Contacts to Companies, 

Associations & Institutes

• Targeted Newsletters for 19 Specialty Areas 

of the Industry

• Conferences, Workshops & nova Sessions 

• In-depth B2C Research

Communication

• Strategic Consulting for Industry, Policy & NGO’s

• Political Framework, Measures & Instruments

• Standards, Certification & Labelling

• Micro- and Macroeconomics

• Techno-Economic Evaluation (TEE) for 

Low & High TRL

• Target Price Analysis for Feedstock & Products

private and independent research institute;
multidisciplinary and international team of more than 40 scientists

Economy & Policy

• Market Research

• Innovation & Technology Scouting

• Trend & Competitive Analysis

• Supply & Demand Analysis

• Feasibility & Potential Studies

• Customised Expert Workshops

Technology & Markets

• Life Cycle Assessments 

(ISO 14040/44, PEF Conform)

• Carbon Footprint Studies and Customised Tools

• Initial Sustainability Screenings and Strategy Consultation

• Holistic Sustainability Assessment (incl. Social and Economic Impacts)

• GHG Accounting Following Recognised Accounting Standards

• Critical Reviews for LCA or Carbon Footprint Reports

Sustainability



Over 300 Publications on 

bio-based,CO2-based and 

Recycling by nova-Institute

www.renewable-carbon.eu/publications

– 4 –

Renewable Carbon Publications



www.renewable-carbon.eu/news
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The Most Important Service

330,000 Readers Monthly

> 30,000 Reports

> 14,000 Companies

> 3,600 Twitter Followers:

@RenewableCNews

Daily news on Bio-based and 

CO2-based Economy and 

Chemical Recycling Worldwide
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Renewable Carbon Companies (ReCaCo)

• Up to 50,000 Downloads 

of Company Profiles 

per Year

• 124 Companies in 

the Database

www.bio-based.eu/ibib/
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Why are we approaching the Policy Makers?

Discuss the future of the chemical and material industry in 
Europe

Introduce the idea of renewable carbon and how it is the 
perfect guiding principle for a green transition, in line with the 
European Green Deal and NextGenerationEU

Encourage and advocate policy in order to enable and 
support the sector’s transition
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Backbone of 

European industry!



Challenges we want to address with Renewable Carbon

Sustainability

Raw materials and output resilience

Public image and acceptance
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Ukraine Crisis

Biggest industrial transformation since industrial revolution

• The chemical industry in Europe is confronted with massive challenges 
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vom Berg, C. and Carus, M. et al. 2022:

Renewable Carbon as a Guiding Principle for Sustainable 
Carbon Cycles. 
41 pages.

Editor: Renewable Carbon Initiative (RCI)

Febr. 2022. Available at: www.renewable-carbon-
initiative.com

http://www.renewable-carbon-initiative.com/


~2/3 of the GHG 

footprint of chemicals 

stems from the carbon 

embedded in the 

molecules



Renewable carbon concept on one slide

• 72% from the GHG emissions come from additional fossil carbon from the ground

• Decarbonisation with renewable energies is a good strategy for the energy sector, 
but not for chemicals and materials, because most of them are based on carbon (just like 
humans ☺).

• There is a lasting and even increasing need for carbon for chemicals and materials. 

• The key challenge is to cover the demand for carbon by alternative carbon sources.

• Those alternative carbon sources are biomass, CO2 and recycling of carbon containing 
waste streams (bio and plastic waste) – we need them all together to replace fossil 
carbon. We call them “renewable carbon”.

• The equivalent to decarbonisation in the energy sector is a transition to renewable 
carbon in the chemical and material industries. And both mean defossilisation.
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GHG emissions overview
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CO2

Biomass

Recycling

Crude Oil

Natural Gas

Coal

Carbon from 

above the 

ground

Carbon from 

below the 

ground

Responsible for ~70% 

of human-made GHG 

emissions



– 16 –



– 17 –



– 18 –



– 19 –

The chemical industry will 

have increasingly high 

shares of carbon demand 

and related emissions
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Joel A. Tickner, Ken 
Geiser & Stephanie 
Baima (2022) 
Transitioning the 
Chemical Industry: 
Elements of a Roadmap 
Toward Sustainable 
Chemicals and 
Materials, Environment: 
Science and Policy for 
Sustainable 
Development 
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New pathways and 
molecules of the 
bio-based economy
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strong growth



Framework

Call: BBI.2020.S2

more information under: www.tech4biowaste.eu/

https://tech4biowaste.eu/


Key Considerations and Design Choices

Database Structure

→ We are currently in search for providers to
put their technology and company profile
into the database, please contact us under
info@tech4biowaste.eu

mailto:info@tech4biowaste.eu
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The renewable carbon 

concept enables to close 

economic cycles with 

non-fossil feedstocks
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Africa–EU: solar 

H2 & CO2 (CCU)

Renewable carbon 

strengthens European 

raw material providers 

(e.g. farmers)

Increased resilience due 

to lower dependence on 

fossil feedstock

Biofuel producers and 

farmers can become 

chemical raw material 

providers

Support chemical 

industry and continue to 

pioneer technology

RC principle 

guides innovation
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Addressing “invisible” 

carbon footprint

Flexible framework for 

the industry to identify 

best solutions

Waste, wastewater and 

industrial off-gases as 

new raw materials

Farmers as chemical 

feedstock providers

E-Methane could 

replace natural 

gas



Now is a historic opportunity to shape the future of the chemical industry
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The economic landscape 

and demand for (usually 

fossil-derived) carbon is 

changing drastically

energy and

transport

chemicals 

and

materials

Desire to become less 

dependent on fossil fuel 

exporting countries

• Locally sourced 

feedstocks

• Upscale African-

European cooperation 

(solar energy)

Pressure from climate 

change

• Conformity with the goals 

of the Paris Agreement

• Public attention

• Science-based targets

Large refineries are 

currently planning heavy 

adaptations

15% of feedstock into 

chemicals today → 80% of 

feedstock into chemicals in 

2050

Big opportunity to 

support a shift to 

renewable feedstock!



Renewable carbon & carbon management must become integral parts of 
policies and targets:
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What we are advising for (1/3)

Utilise the renewable carbon concept as guiding principle for 

sustainable development in the chemical and material sector

Overarching transformation strategy for this historical transformation of 

chemicals and materials to renewable carbon

Level playing field between energy and chemicals & materials, 

harmonisation between different DGs 

Comprehensive political support, design and backing for this transformation

Decouple the 

petrochemical 

industry from 

petro

Carbon as a 

feedstock has 

been politically 

ignored until now



Maintain and strengthen the existing chemical infrastructure (in particular 

the large chemical refineries and verbund sites) by supporting and steering the 

transition (e.g. include CCU in supportive regulation)

Support the transformation of the chemical industry in particular through:
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What we are advising for (2/3)

Massively expand renewable energy and green hydrogen grids, 

“Marshall plan” for a high volume production of PV in Europe

Consider supporting actions for market access (like quotas) to help scale-up 

products based on renewable carbon



What we are advising for (3/3)

Think long-term and consider sustainability and climate targets:
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CCU with renewable energy is a highly feasible C-feedstock for the industry. 

Include CCU in policy and regulation so required innovation and development 

can happen

Include scope 3 emissions in climate policy to truly become carbon-neutral

Consider a transformation of the biofuel value chain into a chemical supplier 

value chain

Openness and acceptance of new technologies and concepts such as 

chemical recycling and mass balance approach
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Kähler, F. and Carus, M. et al. 2022:

CO2 Reduction Potential of the Chemical Industry
Through CCU. 
28 pages.

A combined paper of RCI, CO2 Value Europe and nova-
Institute

Will be published in May 2022. 

Available at: 
www.renewable-carbon-initiative.com
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Energy demand for carbon capture

Source of CO₂ Details Reference
Energy demand per 1 t of CO₂
(Heat + Electricity)

Point source, pure CO₂
Ammonia plant (von der Assen et al. 2016) 114 kWh

Bioethanol fermentation plants (Müller et al. 2020) 120 kWh

Point source

Market pulp mills (von der Assen et al. 2016) 286 kWh

Coal power plant (von der Assen et al. 2016) 339 kWh

Gas power plant (von der Assen et al. 2016) 444 kWh

Integrated pulp and paper mills (von der Assen et al. 2016) 447 kWh

Cement (von der Assen et al. 2016) 956 kWh

Direct air capture, future Temperature-vacuum swing adsorption (Deutz and Bardow 2021) 1111 kWh

Direct air capture
- (von der Assen et al. 2016) 1522 kWh

Temperature-vacuum swing adsorption (Deutz and Bardow 2021) 2006 kWh

• Assumption: 1,000 kWh / t CO₂ (DAC + point sources)
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• Global carbon demand today: 450 Mt C
(embedded carbon for chemicals)

• 2050 scenario: 1,000 Mt C

• To supply 1,000 Mt C

• 10,900 kWh / tmethanol

• 29 PWhel / year is required

• 117,000 km2 desert area is required

• 1.3% of the Sahara desert

• Using completely decarbonised 
renewable energy, the reduction potential 
is 3.7 Gt CO₂ / year

• Global CO2 emissions today: 55 Gt CO2 / 
year
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Absolute electricity demand and emission 

reduction potential
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The 

RCI/CVD/nova 

report on carbon 

flows will be 

published after 

the summer 

break
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renewable-carbon-initiative.com


