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 This talk draws on insights from the “CO2-EOR in the UK: 

Analysis of Fiscal Incentives” project, which was 

commissioned by the SCCS CO2-EOR. 

 How can the UK kick-start a CO2-EOR market through 

fiscal incentives, recognising the additional costs, 

complexities, and uncertainties associated with CO2-EOR? 

 The project was delivered by Element Energy (with the 

help of Dundas Consultants and Prof. Kemp) in 2013/14. 

 

Background to material presented 

 

 

 

DISCLAIMER - all material presented today represents the view of the author, not clients, 

partners or stakeholders 

 The summary report is available at:  
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 Element Energy is a specialist energy consultancy, with an excellent reputation for 

rigorous and insightful analysis across a wide range of low carbon energy sectors 

 These include: Carbon capture and storage, energy systems, energy networks, 

renewable energy systems, the built environment, hydrogen and low carbon vehicles 

 We consult on both technical and strategic issues – we believe our technical and 

engineering understanding of the real-world challenges support our strategic work 

About Element Energy – a consultancy focussed on the 

energy sector  
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Element Energy-led CCS publications in the last two years:  

We provide insight and analysis across all parts of the CCS chain 

Project Description Year Clients 

CCS sector 
development 
scenarios 

▪ Element Energy-led project to develop three realistic and 
deliverable CCS scenarios at scale in the UK by 2030 by 
considering the practical steps that are required 

2015 

Infrastructure 
in a low-carbon 
energy system 
to 2030 

▪ Element Energy-led project on characterisation, cost and 
feasibility of transmission, distribution, CO2 transport and 
storage, and DSR infrastructures under a number of CCC 
decarbonisation scenarios to 2030 

2014 

Demonstrating 
CO2 capture in 
the industrial 
sectors by 2025 

▪ Element Energy led a study for DECC and BIS, to identify the 
carbon capture opportunity in the UK energy intensive 
sectors by 2025 by reviewing the main technologies that 
could be deployed in the period to 2025, as well as the main 
barriers for uptake of industrial carbon capture 

2014 

CO2-EOR: 
Analysis of fiscal 
incentives 

▪ Element Energy-led project to quantify the potential impacts 
of fiscal incentives for CO2-EOR in the UKCS, recognising the 
additional costs, complexities, uncertainties and longer-term 
liabilities faced by CCS projects involving CO2-EOR 

2014 

CCS hub study 
for Scotland 

▪ Element Energy led a comprehensive project, which 
examined a wide range of CCS scenarios to develop 
blueprints and detailed business plans for how to deliver CCS 
at least cost, least risk, and with maximum flexibility 

2014 
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Recap of benefits and challenges for CO2-EOR in the UKCS 

Illustrative cash flow of a CO2-EOR investment for a developer 

Benefits Challenges 

• Low or negative cost storage capacity 

• Boost CCS project economics 

• Leverage support from oil industry 

• Support economy (tax receipts and jobs) 

• Limited and uncertain supply of CO2  

• Tight window of opportunity  

• High first-of-a-kind project risks  

• Uncertain revenues due to oil price uncertainty 

• High cost and high tax 

Source: Element Energy 
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Since the 1970s, UKCS taxation structure has been dynamic to 

reflect the market conditions 

Simplified history of the UKCS taxation 

Source: Element Energy analysis for the CO2-EOR Joint Industry Project  
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If structured efficiently, field allowances encourage new investments 

without incurring substantial deadweight losses 

Comparison of changing headline tax rate and field allowances 

PRT= Petroleum Revenue Tax 

DPI= discounted NPV 

/discounted capex 

Source: Element Energy analysis for the CO2-EOR Joint Industry Project  
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“CO2-EOR Kick-start” model, developed by Element Energy, is used to 

quantify the impacts of tax incentives to kick-start CO2-EOR for the UK 

Oil field 

database 

Oil production 

history of the 

UKCS fields 

Technical 

inputs 

Cash-flow 

(real and 

nominal) 

General 

inputs 

Reservoir 

performance 

model 

Infrastructure 

requirements 

Financing 

model 

The CO2-EOR Kick-start model consists of following sub-models; 

• Reservoir performance model creates oil and CO2 production profiles based on annual fresh CO2 injection rates, 

and oil field and reservoir characteristics such as CO2 sweep efficiency, recycling system capacity, etc. 

• Financing model calculates loan repayment with interest based on debt rate, interest rate and repayment 

schedule. 

• Taxation model calculates corporation tax, supplementary charge, PRT, capital allowances, losses carried forward, 

decommissioning tax relief, ring-fence expenditure supplement and field allowances (if available). 

• Oil investor model provides KPI thresholds for different types of oil investors 

• The uptake model then calculates the cash-flow and KPI of each CO2-EOR project, and predicts the viability of 

these EOR projects based on KPI thresholds for different stakeholders. Finally, economic impact model estimates 

the KPI for Government 

Financing 

inputs 

CO2 supply 

scenarios 

High-level 

reservoir 

characteristics 

Base oil 

production 

and COP date 

estimation 

CO2-EOR 

cost 

database 

CO2 transfer 

prices 

Taxation 

model 

Taxation 

inputs and 

scenarios 

Project KPI 

KPI for 

Government 

CO2-EOR 

investor 

model/inputs 

CO2-EOR 

uptake model 

Source: Element Energy 
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Modelling suggests that it is possible to kick-start CO2-EOR in the 

UKCS with tax incentives 

Comparison of the proposed CO2-EOR field allowance with the 

existing brownfield allowance  

Source: Element Energy analysis for the CO2-EOR Joint Industry Project  
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CO2-EOR offers the opportunity to produce up to 1 billion barrels of 

incremental oil in the “Push” scenario 

Source: Element Energy analysis for the CO2-EOR Joint Industry Project  
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Exchequer incremental cash flow: Additional UK tax revenues could be 

more than £4bn 

Source: Element Energy analysis for the CO2-EOR Joint Industry Project  
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It will be necessary to monitor potential interactions between 

different onshore and offshore incentives 

Exchequer 

Direct and 

indirect 

subsidies 

Tax incentives (e.g. field allowance) 

Source: Element Energy 
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Conclusions 

 

 CO2-EOR projects in the UKCS can be economic but are unlikely to meet commercial 

hurdle rates. 

 The first CO2-EOR project(s) would need to overcome an initial commercial investor 

risk premium. 

 CO2-EOR incentives could be negotiated on a project-by-project basis. However 

announcing a specific tax break for CO2-EOR could send a positive signal to both the 

oil industry and the CCS industry. 

 Field allowances based on unit development cost could be an efficient means of 

sustaining a CO2-EOR industry; however, the absolute levels of field allowance 

required would need to be higher than the existing brownfield allowances.  

 Up to 1 billion barrels of incremental oil could be produced and additional UK tax 

revenues could be more than £4bn (at $90barrel).  

 Any decision on CO2-EOR financial support is best taken within over-arching 

strategies for UK oil production and for CCS. 

 



Thank you for your attention 
 

 

 

If you have questions, please contact: 

 

 

Emrah Durusut 
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