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 Executive Certificate in Carbon Capture and Storage

Carbon Capture and Storage Project Economics and
Financing

Carbon Capture and Storage (CCS) is a technology that captures carbon dioxide (CO2) emissions from
industrial processes or power plants and stores it underground to prevent it from entering the atmosphere.
The economics and financing of CCS projects are complex and require a deep understanding of various key
terms and vocabulary. In this explanation, we will explore some of the critical terms and concepts related to
the economics and financing of CCS projects.

1. Carbon Price

A carbon price is a cost imposed on the emission of CO2 and other greenhouse gases (GHGs). A carbon
price can take various forms, including a carbon tax, a cap-and-trade system, or an emissions trading
scheme. The primary purpose of a carbon price is to incentivize emitters to reduce their GHG emissions and
encourage the development and deployment of low-carbon technologies, such as CCS.

2. Internal Rate of Return (IRR)

The Internal Rate of Return (IRR) is a financial metric used to evaluate the profitability of an investment. IRR
is the discount rate that makes the net present value (NPV) of all cash flows equal to zero. A project with an
IRR greater than the cost of capital is generally considered profitable and worthwhile. In CCS projects, the
IRR must be high enough to attract investors and justify the significant capital expenditures required.

3. Net Present Value (NPV)

Net Present Value (NPV) is a financial metric used to evaluate the profitability of an investment. NPV is the
difference between the present value of all cash inflows and the present value of all cash outflows. A
positive NPV indicates that the investment is profitable, while a negative NPV indicates that the investment
is not profitable. In CCS projects, the NPV must be positive to justify the investment.

4. Levelized Cost of Electricity (LCOE)

Levelized Cost of Electricity (LCOE) is a financial metric used to compare the cost of different electricity
generation technologies. LCOE is the total cost of building and operating a power plant over its lifetime,
divided by the total amount of electricity produced. LCOE includes capital costs, fuel costs, operating and
maintenance costs, and financing costs. In CCS projects, the LCOE must be competitive with other electricity
generation technologies to attract investors.
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5. Capital Expenditures (CapEx)

Capital Expenditures (CapEx) are the upfront costs associated with building a CCS project. CapEx includes
the cost of land acquisition, permitting, engineering, construction, and equipment. CapEx is a significant
portion of the total cost of a CCS project, and investors must be confident that the project will generate
enough cash flows to justify the investment.

6. Operating Expenditures (OpEx)

Operating Expenditures (OpEx) are the ongoing costs associated with operating a CCS project. OpEx
includes the cost of maintenance, labor, transportation, and monitoring. OpEx is a recurring cost that must
be factored into the project's financial model.

7. Risk

Risk is the possibility of financial loss or other adverse consequences associated with a CCS project. Risks
can arise from various sources, including technical, regulatory, financial, and political factors. Identifying and
managing risks are critical to the success of a CCS project.

8. Revenue Streams

Revenue Streams are the sources of income generated by a CCS project. Revenue streams can come from
various sources, including the sale of CO2 for enhanced oil recovery (EOR), the sale of electricity or other
products, government subsidies or incentives, and carbon credits. Identifying and securing revenue streams
are critical to the financial viability of a CCS project.

9. Public-Private Partnerships (PPPs)

Public-Private Partnerships (PPPs) are collaborative arrangements between public and private sector entities
to finance, build, and operate infrastructure projects, including CCS projects. PPPs can provide access to
financing, risk-sharing, and expertise that may not be available to either sector alone.

10. Carbon Capture and Storage Project Economics

The economics of a CCS project are complex and depend on various factors, including the cost of capture,
transportation, and storage, the revenue streams, and the risks associated with the project. A successful CCS
project must have a positive NPV, a high IRR, and a competitive LCOE. The project must also identify and
manage risks and secure revenue streams to attract investors.

11. Financing CCS Projects

Financing CCS projects is a significant challenge due to the high capital expenditures required and the
uncertainty associated with the technology. Financing can come from various sources, including
government subsidies, private equity, debt financing, and public-private partnerships. Securing financing
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requires a robust financial model, a clear revenue stream, and a well-defined risk management strategy.

12. Challenges in Financing CCS Projects

There are several challenges in financing CCS projects, including high capital costs, technology risks,
regulatory uncertainty, and limited revenue streams. These challenges can make it difficult to attract
investors and secure financing. Overcoming these challenges requires a comprehensive approach that
includes government support, technology development, and collaboration between public and private
sector entities.

In conclusion, the economics and financing of CCS projects are complex and require a deep understanding
of various key terms and vocabulary. Understanding these concepts is critical to the success of a CCS project
and can help attract investors, secure financing, and ensure a positive return on investment. While there are
challenges in financing CCS projects, a comprehensive approach that includes government support,
technology development, and collaboration between public and private sector entities can help overcome
these challenges and accelerate the deployment of CCS technology.
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