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A creative picture about the defossilisation

of the chemical industry Generated with AI 
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Zooming OUT there are 3 key strategies:

• Use less resources

– Increase efficiency

– Reuse

– Recycle

– Degrowth

• Decarbonize energy sources

• Replace fossil fuels with alternative 

feedstocks in industrial sector:

– Waste

– Biomass

– CO2

Source figure: Gordon Walmsley et al., 2019 (doi: 10.016/j.rser.2019.03.039) 
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Where are we today?

 Increase commitment to decrease CO2 emissions by governments and companies

 Higher CO2 emission abatements cannot be reached without deployment of 

breakthrough technologies (BAT will not take us past 30-50% max)

 A diverse portfolio of measures with recurrent options (electrification, BtX, WtX, 

CCU, CCS)

 High dependence on system conditions (availability of (green) electricity, H2, CO2, 

biomass, policies, etc)
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What to change?
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• 6 industrial sites 

• 20 different companies

• 57 chemicals
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• 6 industrial sites 

• 20 different companies

• 57 chemicals

In 2022, we 
produced about 163 
Mt of ethylene 

worldwide. In 
Roterdam c.a. 800Kt
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From which 

technologies/feedstock?
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>50 possible pathways to make Ethylene (at different TRL)

Source: Manalal T., Ibarra P, Perez-Fortez M., Ramirez A (2023). VICI project: unraveling the impacts of using alternative raw materials in industrial 

clusters
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Relative TRL of conversion technologies

What are current and future costs estimates?

Unique advantages?disadvantages?

Cost drivers?

Greatest R&D needs?

• Sources  and footprint of energy?
Carbon and energy intensity?

Which products?

Availability of water, rare metals?
Likely competitor short term? Long term?
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What would change in the 

cluster?
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• 6 industrial sites 

• 20 different companies

• 57 chemicals
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What is the future of 

(inter)national trade, markets 

and policies?
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• lock-in situations

• stranded assets

Lack of understanding 
on how the system will 

develop

• limited existing policy design

• new policies needed to speed scaling –up & build 
supporting infrastructure

Inadequate policy 
guidance

• Long time for permits

• numerous jurisdictions involved

• variability in conditions 

Challenging permitting 
environment

• challenges aligning players, permitting and financing

• Uncertain market developments

• long-term liability
Uncertain costs

• low public awareness and varied opinions about industry, 
technologies, infrastructure

• historic inequities in infrastructure sitting

Lack of public 
awareness and varying 

support
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Without a CLEAR direction, you may be going fast but 
going nowhere…but direction does not guarantee velocity 

nor speed
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A vision of the future from 1899

Paper postcards by Jen-Marc Cote, France
Paper postcards by Jen-Marc Cote, France, 1899
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Thank you for your attention!

c.a.ramirezramirez@tudelft.nl


