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Introduction

• Carbon capture, utilization, and storage (CCUS) refers to a group of 
technologies aimed to separate CO2 from large-scale emission sources for 
transporting the captured CO2 to specific sites but followed by CO2 recycling in 
such case, both for utilization or geological storage purposes (Li et al., 2016). 

• The role of CO2 capture, utilization, and storage is recognized as a key  option 
in reducing greenhouse gas emission (Ku et al., 2020).

• Research on CCU has focused on capturing and utilization technologies, with 
little research on business models and development (Saarinen et al., 2024). 

• Muslemani et al.(2020) identified that one of the most fundamental reasons 
why CCUS is not an established technology in industrial sectors, is that there 
is yet to be defined concrete business models for the operation of CCU 
utilization. 



Objectives of the Paper

• A knowledge gap exists in identifying the most important elements driving 
success in industrial CCUS business models. 

• Review the main components of existing business models.

• Present a case study of carbon capture utilization in Finnish energy and 
process industry with emphasis on value propositions.



Definition of a Business Model

• Business model is “how a firm does business”, in other words, “a
company's logic of earning money”.

• The core idea of a business model is to define how a company delivers 
value to customers, attracts customers to pay for value, and converts 
those payments to profit. 

• A primary component of a business model is its value proposition, 
explicitly stating the value and attractiveness of the product or service 
offered to the customer.



Business Models from Literature
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Source: Business Model Canvas (Alexander Osterwalder et al., 2010)

Business Model Canvas



Value Propositions for CCUS
Resource recovery focuses on the management of 

carbon in the production of hydrocarbon resources, 

primarily the removal of CO2 from natural gas 

extraction and the use of CO2 in enhanced oil recovery 

operations: (key driver is revenues and costs)

Green growth emphasizes CO2 reductions in 

support of climate action, using CCUS to reduce the 

carbon footprint of economic activity (key driver policy 

and regulation)

Low carbon grid development focuses on the value 

of CCUS in supporting grid scale energy storage

Source: Ku et al. (2020)

Establishing the value of CCUS is 

vital establishing a functional 

business model



Key Elements of a CCUS Business Model

Where is the value proposition?

Source: International Energy Agency. (2023). CCUS policies and business models: Building a commercial market. 
               International Energy Agency. https://www.iea.org/



Key Roles of Business Model

• The term ‘’business model’’ refers to a company’s plan for making a profit. 
It identifies the products or services the company plans to sell, its target 
market, the gap in the market it is trying to fill, any anticipated expenses 
and a financial model to operate in a profitable manner. 

• Social and environmental sustainability have recently become a major 
driver for innovation in companies’ business models. 

• Divergent value propositions across these models lead to different drivers, 
technical imperatives, and policy requirements (Ku et al.  2020).

• Business models are not only used to provide revenue certainty but can 
also tackle specific risks and allocate them in a fair and balanced manner 
(for instance, between governments and private sector actors for CCUS).



Value Propositions of CCU Projects in Finland

ACTORS VALUE PROPOSITION APPLICATION DEPLOYMENT STAGE

Westenergy Green Growth

CCU for Power-to-fuels (P2X) to 

produce carbon neutral 

transportation fuels

Advanced Stage

Fortum Green Growth
Research on plastics CCU using 

CO2 from WtE plants Early Development

Keravan Energia Oy Low Carbon Grid

Piloting and feasibility of power-

to-gas in a biomass-fired power 

plant

Advanced Stage

Turun Seudun

Energiantuotanto Oy
Green Growth

Feasibility of a hydrogen and 

power-to-X plant to produce fuel 

for heavy road and marine 

transport

Construction

Neste – SHARC Project Green Growth
CCS and hydrogen production at 

the Porvoo oil energy Advanced Stage



Case Study - Westenergy

Case Company
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Westenergy in Vaasa, Finland

Waste to Energy power plant - 200,000 tonnes of waste is refined into 
electricity, heat & renewable materials, 180,000 tonnes of CO2 is emitted

Case Study

Interview



Design of the Powerplant



Value Proposition for Westenergy

e-fuel, permanent 
carbon products (green 
growth), & recycling and 
storage for value added 
product (green growth).  

This requires the development of a 
business model for supply of CO2 
to develop e-fuel, and for carbon 

recycling and storage for high 
material efficiency.



From renewables to liquefied methane: 



Interview Analysis

“In terms of the business models, the intersection between the green growth model and legislation is rather 
interesting (or underdeveloped) as value creation from a low energy state molecule like CO2 is most often 
dependent on external factors, i.e.. policy driven”.

 “At least in WtE, the demand for carbon dioxide created by regulation and emission targets in other sectors 
can and does still clash with the specific decarbonization requirements imposed on the CO2 supplier. When 
discussing this issue with European colleagues in the WtE sector, most often the expressed primary driver 
in the EU is an expected emission cost, the direct avoidance or indirect mitigation of this cost being the 
main benefit of either CCU or CCS operations”. 

“In this way, CCUS can be seen as a pre-emptive cost mitigation strategy, being hindered by regulatory 
unclarity on how the carbon removals and emission reductions are actually allocated. Quite often, this has 
the tendency to lead to discussions on either double counting of emission reductions or imbalances in the 
benefit sharing from CCU value chains. On the other hand, given that this cost mitigation may be the 
prerequisite for future existence or growth, this phenomenon still exists under the green growth umbrella, 
albeit in a more existential manner. For those with purely biogenic carbon dioxide, the issue is moot”. 

- Development Manager, Westenergy



Conclusion

• A primary component of a business model is its value proposition, explicitly 
stating the value and attractiveness of the product or service offered to the 
customer.

• The value proposition of CCU can change depending on the key drivers 
behind CCU business models.

• A company can have two value propositions for CCU.

• Each company should assess the role of CCU technologies within its long 
term targets of growth and climate change mitigation, in order to clearly 
establish a CCU value proposition, and act accordingly.
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Thank you for listening!

Any Questions?
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