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CQO, value chain participation prone for

coordination failures
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EU policy context: negative emission pricing &
iIndustry relocation
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ETS = Emission Trading SysteftJA = EU Allowances, ICM = Industrial Carbon
Management,CDR = Carbon Dioxide Removals > Vito m
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Research question

O( T x neldtive emission pricing & Industry B
relocation affect the rol lout of the CO, OAT OA AEAE

A Investigating (missing) s cale effects under CDR pricing &
Industrial carbon leakage
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Modelled cases
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Negative emission (CDR)
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Relevance of spatially -explicit modelling with endogenous
CGdecision making
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CDR credits enable a CQ network with industry relocation
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(Missing) scale effects visualized in numbers

Tab. Key results in numbers

Result EU based EU based EU exit Unit
(CC, T&S optimised) No CDR CDR CDR

... optimized connections 144 171 26 -
... optimized capture vol. 37.0 106.60 9.36 MtCO,/tpa
Average T&S costs 28.25 19.79 64.01 €1tCO,
Biomass use 43.73 089.47 17.29 TWh/a
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Amount of CC sitesy with CDR,Z with reduced ind. activity
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Fig. Sankey diagram indicating the production route selection and change between
scenarios: from EU based no CDR to EU baseddCDR to EU exi CDR
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Conclusion

1. Negative emission pricing
A Enabler of economies of scale: intr&luster facilitation, reduced costs
A  Effective planning needed: volume increase!
A Storage limitations
A Environmental concerns: high biomass reliance

2. Industry relocation

A Reduced economies of scale, increased costs for remaining industries
A CDR credits = enabler of value chain
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Preprint

Data input: https://doi.org/10.6084/m9.figshare.30122296.v1
Code https://github.com/FloreVerbist/CCTS _network_code.git
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Table 4 Indication of the first-best CC and no-CC routes derived from the AIDRES data preoptimisation
step. Both the case with CDR credits and without CDR credits are shown. The colours indicate the feedstock source
comprising: biomass (green), biomass waste (yellow), alternative fuel mixture (blue), fossil fuel source (brown) and
electrification (transparent). When the CC route is more expensive than the no-CC route or is missing, an arrow is
used ("—"). The used abbreviations are: Afin = Alternative Fuel Mixture, BM = Biomass, BMW = Biomass Waste, CC
= Carbon Capture, CEM2 = Portland Cement Il (clinker-to-cement ratio of 70%), DEA = Diethanolamine Carbon
Capture {ammonia production process ), DRI = Direct Reduced lron, EAF = Electric Arc Furnace, EL. = Electrification,
FT = Fischer—Tropsch Synthesis, LN = Naphtha Cracking, MEA = Mono-ethanolamine Carbon Capture, MEOH =
Methanol Production, MVR = Mechanical Vapor Recompression, NG = Natural Gas, Oxy = Oxyfuel Combustion,
REF = Conventional Crude Oil Refining, SMR = Steam Methane Reforming [32].

Product names CDR credits No CDR credits

CC route (if cost optimal)  No CC route  CC route (if cost optimal) No CC route
cement CEM2-(BMW IMEA CEM2-(BMW) CEM2-(Afm)Oxy-MEA CEM2-(BMW)
chemical-olefins ((BM)MeOH)O-MEA (LN)YO (LN)YO-MEA (LN)YO
chemical-PE (NG)PE-MEA (EL)PE (NG)PE-MEA (EL)PE
chemical-PEA (NG)PEA-MEA (EL)PEA (NG)PEA-MEA (EL)PEA
fertiliser-ammoma (BMHNH3-DEA (BM)NH3 (NG)NH3-MVR-DEA (BM)NH3
fertiliser-nitric-acid (BEMHNO3-DEA (BMHNO3 — (BEMHNO3
fertiliser-urea (BM)Urea-DEA (BM)Urea — (BM)Urea
glass-container (NG)-CC (EL) (NG)-CC (EL)
glass-fibre (EL)-CC (EL) (EL)-CC (EL)
glass-float (NG)-CC (EL) (NG)-CC (EL)
refineries-light-liquid-fuel  (BM)FT-MEA REF-SMR REF-SMR-MEA REF-SMR
steel-primary (NG)DRI-EAF-MEA (NG)DRI-EAF (NG)DRI-EAF-MEA (NG)DRI-EAF
steel-secondary — Scraps EAF — Scraps EAF
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Infrastructure Economiesvork externalities
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