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• CO2 from high-concentration sources can cost $10/tCO2
.

• Low-CO2 concentration sources can cost up to $170/tCO2
.
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INTRODUCTION

The industrial sector is responsible for emitting 20 Mt of anthropogenic CO2 emissions in the UK.1 Decarbonisation of industrial processes presents considerable

challenges where no clear alternatives to CCS seem to exist.2 The variation of CO2 concentration between 4 and 99 % represents one of these challenges, which

consequently influences the costs associated with capturing and storing CO2.
2,3 In this work, we propose offseting industrial CO2 emissions via a synergistic approach

with bioenergy with CCS (BECCS). BECCS is a technology that can generate both electricity and negative emissions.4,5 Negative emission credits (NEC) can be

auctioned to industry providing a second source of revenue to the project, thereby improving the economic viability of BECCS.

• Biomass used in power plant (PP) to generate electricity using oxy-combustion.

• Oxygen generated by an air separation unit (ASU).

• Gas processing unit (GPU) purifies and compresses CO2 to pipeline specification.

• Negative emissions generated are auctioned to decarbonise the industrial sector.

Co-firing biomass with coal

Conclusions

• Electricity sector can be used as a proxy for decarbonising industry via NECs.

• Marginal costs can be covered by auctioning NECs.

• Subsidy-free electricity from BECCS that is competitive with renewable 

technologies can be achieved using this strategy.

Model validation against published data

• Industry can operate under business-as-usual while still curbing emissions.

• Offset 14 Mt/year of industrial CO2 emissions in the UK by deploying 5 oxy-

BECCS plants with 500 MWnet.

• Offset global 9 GtCO2
/yr from industrial sources requires 3000 BECCS plants.

• BECCS has potential to become the core of future electricity markets.

Model validated
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Large variability 

of capture costs

Can vary within 

the same process

• Economical to run a dedicated oxy-biomass at NECs auctioned above $75/tCO2
.

• LCOE of $70 – $120 per MWh if NECs are auctioned above $75/ tCO2
.

• IRR changes from 2 % for coal-fired up to 23 % for a dedicated biomass plant.

• Increasing the amounts of biomass increases the LCOE because biomass is 

more expensive than coal and reduces the net efficiency of the plant (up to 3%).

• More than 15 % of biomass must be co-fired to achieve carbon-negativity and 

surpass the undesirable effects it has on LCOE.

Auctioning negative emission credits – SCE at 110 kgCO2
/MWh .

Variance encountered is due to different techno-economic 

assumptions used for these various studies.

Model results are 

close to the high 

density zone of 

literature values.


