
European Roadmap for CCU deployment

CO2 Value Europe Days – 25/26 November 2021 – Dunkirk/online



Why do we need a Roadmap ? 
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● We need to exploit the advantages of CCU into a scalable industry contributing to EU’s climate goals 



● CCU is starting to get better recognised in the regulatory framework & political agenda

● CCU products are part of market-pull mechanisms

● Increasing number of scientific evidence (e.g. LCA) shows that CCU can contribute significantly 
to Europe’s climate goals

● CCU is eligible for public funding instruments and increasingly on the agenda of private 
greentech funding

➢ This positive trend requires a clear plan on CCU deployment in Europe: we need to get it right

Rapidly evolving EU context 
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● What is the current status of CCU development ?

● What are the emerging technologies ? 

● What are the necessary steps to make CCU products cost-competitive ?

● What market share can CCU products reach ? 

● How much volume of CO2 can CCU accommodate ?

● How much can CCU contribute to GHG emission reductions ? 

● Will there be priority sectors where CCU can contribute faster/more ?

● What are the key uncertainties in the development of the CCU industry?

● How can CCU contribute to industrial symbiosis in different geographical settings ?

● Which sources of CO2 are expected to be predominant ?

● What does policy need to do ?

● What timeframes are we talking about ?

➢ A roadmap exercise can provide elements to answer many of these questions

Many questions needing answers
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● So far, no effort has been undertaken for CCU in Europe in a holistic and quantitative manner

● There are existing efforts with clear delimitations that can provide input

● The exercise needs to feed political developments in Europe → CCUS Forum

● Process inclusive within CVE and open to external consultation 

Boundary conditions
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https://www.ccus-setplan.eu/wp-content/uploads/2021/11/CCUS-SET-Plan_CCUS-Roadmap-2030.pdf
https://www.spire2030.eu/sites/default/files/pressoffice/publication/processes4planet_2050_sria_final_211019_0.pdf
https://iea.blob.core.windows.net/assets/181b48b4-323f-454d-96fb-0bb1889d96a9/CCUS_in_clean_energy_transitions.pdf


What elements does such a Roadmap need to contain ?
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How can modelling and 
scenario development 

assist in such an exercise? 

Regulatory 
framework

Economics 
(financing, 

business models)Scientific 
evidence

Quantification 
of potential

Public 
acceptance

State-of-the-art
(technologies, 

projects,…)

…

Desired/Realistic 
statusRoadmap



ir. Alain Wouters

Managing Director
&

Viability Entrepreneur

alainwouters@hotmail.com

Our vision

a viable world

Our mission

Enabling Viable Enterprise

❑ Managing Director (Founder) - Whole Systems

❑ Senior Associate - Centre for Innovative Leadership

❑ Senior Associate - 4Sing GmbH

❑ Co-Founder - Servicepunt Thuiswonen

❑ Board member - SistaEnable Foundation 



Formulating & Achieving the Vision - a SCENARIO-Planning approach
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What  COULD happen ?
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Indicative PROCESS OUTLINE (using Scenarios) towards RoadMap
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PROCESS - QUESTIONS: Mapping Information & progressing Insights
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● What is the current status of CCU development ?

● What are the emerging technologies ? 

● What are the necessary steps to make CCU products cost-competitive ?

● What market share can CCU products reach ? 

● How much volume of CO2 can CCU accommodate ?

● How much can CCU contribute to GHG emission reductions ? 

● Will there be priority sectors where CCU can contribute faster/more ?

● What are the key uncertainties in the development of the CCU industry?

● How can CCU contribute to industrial symbiosis in different geographical settings ?

● Which sources of CO2 are expected to be predominant ?

● What does policy need to do ?

● What timeframes are we talking about ?
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PROCESS - Integration of Necessary Elements
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PROCESS - meeting the ‘boundary conditions’
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Feed Political developments (CCUS Forum)
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SYSTEMIC/HOLISTIC

Inclusive within CVE & open to external consultation*



PROCESS - participants
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Core Creative Group (CVE) - Core Backbone process

CVE members (inclusive)                  - CCG / Complementary Processes / Sounding Board
Stakeholders (external consultation) - CCG / Side Processes                  / Sounding Board
Public                                               - during and/or AFTER…



PROCESS - SCENARIOS and their use
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USEFUL Scenarios are… 

❑ PLAUSIBLE

- recognisable in the present
- not easily dismissed

❑ LOGICAL

- based on analysis (substantial)
- internally consistent

❑ CONSEQUENTIAL

- relevant for decisions
- challenging ‘mind maps’
- stimulating new ideas (novel)

Scenarios provide …

❑ a coherent FRAMEWORK for integrating diverse signals
and developments [QUALITATIVE & QUANTITATIVE]

❑ a COMMON LANGUAGE for communication (across disciplines,
departments, etc.) & a SHARED image of the future (alignment)

❑ creative images which challenge existing MENTAL MAPS

❑ perspective on key uncertainties and STRATEGIC ISSUES

“Scenarios are also tools for organisational LEARNING”
- Overcoming ‘Strategic Inertia’
- Thinking ‘Outside-In’
- Develop capability - ability to think strategically

N/NTOT



 Our vision

A zero-emission sustainable 
society by 2050

 Our mission

Empower our clients to act on 
climate change

Pieter-Willem Lemmens

Climate & Energy consultant

pwl@climact.com

mailto:pwl@climact.com


MODELING TOOLS to support the quantification of the potential 
(and implications)
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The added value of modeling tools in scenario building
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1) Supports the consistency check and feasibility analysis of each scenario

2) Specifies the impact of contrasted scenarios, and assesses the implications and trade-offs 

related to the use of specific levers

3) Identifies both common denominators (‘must haves’) as diverging trends (‘uncertainties’) among 

several scenarios

4) Identifies interactions between different sectors/parameters

5) Objectifies the debate and provides common language to support the discussion among 

stakeholders



CLIMACT’s modeling tools are well-suited for stakeholder-driven 
scenario-building
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Our modeling tools are:

1) Transparent (no black box)

2) Broad & comprehensive

(both technological as behavioural 

parameters)

3) User-friendly

(scenarios can be adjusted in realtime)

4) Relatively ‘easy’ to modify to meet clients

needs



How our simulation models work
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User inputs

User can make assumptions about:

• Socio-demographic evolutions
(e.g. population growth, household size, 
urban vs. non-urban population, ...)

• Behavioural evolutions in different sectors 
(e.g. mobility demand and modes,  housing 
surfaces & renovation rates, diets, product 
use and lifetime, land management, ...)

• Technological evolutions in different sectors
(e.g. energy mix, energy efficiency, production 
technologies, carbon capture rates, ...)

• Economical parameters
(e.g. price trajectories for fuels, materials and 
technologies, import/export rates, ...)

Model outputs

Model shows impact on:

• GHG emissions and  CO2 capture/sinks
(per sector, per technology)

• Energy use
(per carrier, per sector, per technology, ...)

• Product demand (for different product types) 
and activity levels (e.g. transport activity for 
the different modes, industrial production per 
sector and per technology, construction 
activity, ...)

• Costs (CAPEX, OPEX, fuels). Costs are 
calculated ex post (not an optimization)



To support a CCU Roadmap, we could build on
two existing models, plus the input from CCU experts
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Pathway Explorer model VLAIO industry model Input CCU experts

• Scope: EU wide + economy wide (all sectors)

• Material production as endogenous parameter

• High-level inclusion of CCU/CCS technologies (E-

fuels)

• Flemish region, industry only

• More detailed inclusion of CCU technologies (E-fuels 

+ CCU-based chemicals)

• Input on other CCU technologies (e.g. Construction

materials, other chemical products-

• Input/vision on potential market shares

Add-ons of additional CCU 
technologies and products



Demo
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EU Pathway explorer VLAIO industry model



How our model could contribute to the research questions
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Research question Relationship to the modeling exercise

What is the current status of CCU development ? Answers to these questions will be used as model inputs:
- Which technologies to include
- As of when could they be implemented
- What’s their potential market share

What are the emerging technologies ? 

What are the necessary steps to make CCU products cost-competitive ?

What market share can CCU products reach ? 

How much volume of CO2e can CCU accommodate ? Model outputs  will help to answer these questions by illustrating
- How the demand for CCU products (and consequently, for 

CO2) could evolve over time (per product)
- How this relates to total GHG reductions and the total 

amount of CO2 captured?
- In which sectors most CO2 will be captured, and what the 

potential is for sectorial synergies?
- What the common elements and main differences are 

between the different scenarios?
- What the resulting cost implications and investment needs 

would be?
- ...

How much can CCU contribute to GHG emission reductions ? 

Will there be priority sectors where CCU can contribute faster/more ?

How can CCU contribute to industrial symbiosis in different geographical settings ?

What are the key uncertainties in the development of the CCU industry?

Which sources of CO2 are expected to be predominant ?

What timeframes are we talking about ? 

What does policy need to do ?



Any questions, remarks or suggestions?


