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CO2 value chain participation prone for 
coordination failures
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EU policy context: negative emission pricing & 
industry relocation
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Ȱ(Ï× ÄÏ negative emission pricing & industry 
relocation  affect the rol lou t of the CO2 ÖÁÌÕÅ ÃÈÁÉÎȩȱ  

Ą Investigating (missing) s cale effects under CDR pricing & 
industrial carbon leakage

Research question



Å Industry : AIDRES database*: 
Å 227 industry sites (BE-NL-NRW region)

Å 6 main industries: steel, cement, 
refineries, chemicals, glass & fertiliser

Å > 150 production routes 

Å Database preselection algorithm:

Å Min. cost route (1)

Å Min. cost route without carbon capture 
(noCC)

ÅCandidate pipelines : 
gas grid (SciGRID)

ÅStorage data (JRC)

Spatially -explicit MILP
Cost-optimal solution based 

on: 
1) Cost of capturing & 

investing in T&S 
2) Cost of non-carbon 

capture route 

Modelling Scope

*ɖɞəɧɚɨ, Ûɖɳʅɰɽɲɸɽɶ ɸɽɳʄʂʃʁɸɰɻ ɳɴɲɰʁɱɾɽɸʉɰʃɸɾɽ ɱʈ ɰʂʂɴʂʂɸɽɶ ʃɷɴ ɵʄʃʄʁɴ ʄʂɴ ɾɵ ʁɴɽɴʆɰɱɻɴ ɴɽɴʁɶɸɴʂ ɸɽ 
ɸɽɳʄʂʃʁɸɰɻ ɿʁɾɲɴʂʂɴʂÜ: ɰʂʂɴʂʂɼɴɽʃ ɰɽɳ ɶɴɾ ɼɰɿɿɸɽɶ ɾɵ ʁɴɽɴʆɰɱɻɴ ɴɽɴʁɶʈ ɳɴɼɰɽɳ ɵɾʁ ʃɴɲɷɽɾɻɾɶɸɲɰɻ 

paths towards carbon neutrality of EU energy intensive industries: methodology and results in support 
ʃɾ ʃɷɴ ɚɪ ɸɽɳʄʂʃʁɸɰɻ ɿɻɰɽʃʂ ɳɰʃɰɱɰʂɴ,Þ ɥʄɱɻɸɲɰʃɸɾɽʂ ɤɵɵɸɲɴ ɾɵ ʃɷɴ ɚʄʁɾɿɴɰɽ ɪɽɸɾɽ, 2023. 

Inputs

CO2 infra Model

Outputs

ÅCC- (non) participants

ÅPipeline investments

ÅStorage investments



Modelled cases 

TabȢ #ÁÓÅ ÏÖÅÒÖÉÅ×Ȣ #ÁÒÂÏÎ ÐÒÉÃÅÓ ɉρυπ ΌȾÔ#/2) to bio-CCS are included as a revenue in the CDR credit cases. 

Negative emission (CDR) pricing  
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CDR: ETS on fossil CO2 
emissions,  
Ý-Þ ɚɩɨ ɾɽ ɱɸɾ-CCS

No CDR: ETS on fossil 
CO2 emissions

EU based: all 6 main industries  (but reduced 

outputs for refineries & fertilizer)

1. EU based Ù CDR 2. EU based Ù no CDR

EU exit: only glass & cement 3. EU exit Ù CDR 4. EU exit Ù no CDR

CDR = carbon dioxide removals



Relevance of spatially -explicit modelling  with endogenous 
CC-decision making

Fig. Endogenous assumption on carbon capture Fig. Exogenous assumption on carbon capture 

Ą T&S costs x 1.6 Ą  

Å Remote emitters
Å Small clusters
Å Storage investment barrier



Fig. EU exit Ù no CDR credits Fig. EU exit Ù CDR credits

CDR credits enable a CO2 network with industry relocation



Tab. Key results in numbers 

(Missing) scale effects visualized in numbers



Fig. Sankey diagram indicating the production route selection and change between 
scenarios: from EU based ɀ no CDR to EU based ɀ CDR to EU exit - CDR

Amount of CC sites ŷ with CDR, Ź with reduced ind. activity



Conclusion  

1. Negative emission pricing 
Å Enabler of economies of scale: intra-cluster facilitation, reduced costs 

Å Effective planning needed: volume increase!

Å Storage limitations 

Å Environmental concerns: high biomass reliance 

2.  Industry relocation 
Å Reduced economies of scale, increased costs for remaining industries

Å CDR credits = enabler of value chain 
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Thank you! 

Flore Verbist   - KU Leuven, VITO (EnergyVille)      flore.verbist@kuleuven.be 

Data input: https://doi.org/10.6084/m9.figshare.30122296.v1
Code: https://github.com/FloreVerbist/CCTS_network_code.git 
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Infrastructure Economics: network externalities 

Fig.  Pipeline construction costs in MEUR2024/yr for 1 km of pipeline Fig.  Pipeline construction costs in EUR2024/tCO2 for 1 km of pipeline

Economies of scale via lump-sum investment: the average construction costs per tCO2 transported decrease with larger capacities, 
ʂɼɰɻɻ ɿɸɿɴɻɸɽɴʂ ʆɾɽÜʃ ɱɴ ɲɾɽʂʃʁʄɲʃɴɳ.   

A0 + A1 . q (MILP formulation) 


