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3.2 BUSINESS MODELS

HOW DOES THE CCUS HUB VALUE CHAIN WORK?

The CCUS hub value chain typically consists of 
a hub developer who initiates and manages the 
value chain, multiple emitters who guarantee to 
capture and supply carbon dioxide, and a single 
transportation and storage company (that could 
serve several hubs). 

A hub developer can be:

• One or more companies looking to offer carbon 
dioxide transport and storage services (as in net 
Zero Teesside, China northwest and ravenna).

• One or more state-owned entities aiming to 
develop strategic infrastructure to support 
industry and jobs in a region (as in Porthos and 
Longship).

• An infrastructure company, such as a pipeline 
company, looking to develop new markets.

• An emitter or group of emitters looking for a 
collective solution to decarbonization.

Each emitter is responsible for capturing carbon 
dioxide from their operations, purifying it to meet 
specifications and then compressing it. If the carbon 
dioxide is being transported by ships to storage 
sites, the emitter may also be responsible for its safe 
storage in tanks and for the loading infrastructure in 
ports.

Transport and storage operators are responsible 
for transporting the carbon dioxide by pipeline, or by 
ship, from the emitter to the storage site, where they 
inject it into the subsurface geology.

Public-private partnerships are fundamental at the 
current stage of CCUS hub development because 
the financial cost of emitting carbon dioxide into the 
atmosphere is still low for the emitter. Governments 
need to offer some form of upfront co-funding of 
capital costs and revenue to attract involvement by 
emitters and operators – largely motivated by the 
need to decarbonize heavy industry, maintaining 
jobs and global competitiveness. 

As risks and costs fall, the implicit or explicit carbon 
price rises and demand for decarbonized industrial 
products grows, hubs will be driven by industry, 
supported by market-based mechanisms and 
commercial financing.

LEARN MORE 
 Carbon capture and sequestration - 
the business, pages 11-16 in The Oxford 
Institute for Energy Studies  
(January 2022)

THE BUSINESS MODEL FOR EMITTERS

The business model for emitters depends on them 
securing revenue streams to cover both their 
investment in capture, purification and compression 
facilities (capex) and the transport and storage fees 
they pay to the operator (opex).

revenue streams can come from a variety of 
sources, depending on the regulatory environment 
and the demand for carbon dioxide and related 

products from end-use customers. depending 
on their location, emitters may be able to secure 
income from multiple revenue streams (see table).

In the current phase of CCUS hub developments, 
some governments are looking to provide one-off 
capital grants to emitters for capture projects, for 
example through the CCS Infrastructure Fund in the 
UK and state aid for the Longship projects in norway.

https://www.oxfordenergy.org/wpcms/wp-content/uploads/2022/01/OEF-130.pdf
https://www.oxfordenergy.org/wpcms/wp-content/uploads/2022/01/OEF-130.pdf
https://www.oxfordenergy.org/wpcms/wp-content/uploads/2022/01/OEF-130.pdf
https://www.oxfordenergy.org/wpcms/wp-content/uploads/2022/01/OEF-130.pdf
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POTENTIAL EMITTER REVENUE STREAMS

Compliance markets
In a compliance market for carbon dioxide, such 
as the EU Emissions Trading Scheme (ETS), the 
emitter realises a value for the emissions reductions 
represented by the carbon dioxide captured and 
stored from its operations. For each tonne of carbon 
dioxide captured and sequestered it does not need 
to buy an emissions allowance in the emissions 
trading scheme.  

As the carbon dioxide price in most compliance 
markets is currently lower than the overall cost of 
carbon capture and storage, governments need to 
step in to incentivize investment. 

One way to do this is with a Contract for difference 
(Cfd). The emitter is paid the difference between an 
agreed strike price and the prevailing market price 
for carbon dioxide in the trading scheme.

Tax credits
Some governments offer performance-based tax 
credits designed to incentivize carbon capture and 
storage or utilization. 

An example of this is the 45Q Carbon Capture Tax 
Credit in the US. Qualifying emitters such as power 
and industrial facilities can generate a federal tax 
liability offset per captured tonne of carbon dioxide 
stored securely or used in a way that prevents it 
from ever being released into the atmosphere. This 
offset can be used directly by the emitter or traded 
with other organizations in any US state.

Voluntary carbon markets
In the absence of a compliance market, emitters 
can potentially sell carbon credits in the voluntary 
carbon markets based on certified emissions 
avoided or reduced through their involvement in a 
CCUS hub. 

Voluntary carbon markets are expanding rapidly, 
stimulated by growing corporate net zero 
commitments. The methodologies for CCUS, 
however, are still evolving. Initiatives such as CCS+ 
and ACCU are exploring transparent ways to create 
carbon credits and make use of Article 6 of the Paris 
Agreement that will regulate voluntary international 
trading of carbon credits. Until regulations are 
tightened, voluntary markets could play an 
important supporting role in funding CCUS.

Carbon dioxide as a commodity
Carbon dioxide is used in a number of agricultural, 
food production and industrial processes where it 
has a market value. It can be locked permanently 
into some products, for example in the production 
of certain types of cement and building aggregates 
or plastics. It can also be used in the production of 
zero carbon synthetic fuels. The utilization market is 
currently marginal but is expected to grow rapidly.

Low carbon products
Emitters may be able to attract a premium for lower 
carbon products enabled by CCUS. Some of these 
are regulated markets. For example, the USA Low 
Carbon Fuel Standard regulations introduced by 
California and now under development in 13 other 
states attracts a significant premium for fuels which 
meet lower carbon intensity standards. Canada has 
a similar system in place.

Low carbon procurement is also starting to create 
a potential revenue stream for CCUS-enabled 
industrial products. Consumer goods industries 
such as the automotive sector are looking at 
procuring low carbon industrial inputs such as steel 
to meet demand for greener products. Cities and 
regional governments are looking at low carbon 
procurement for commodities such as steel and 
cement, for use in infrastructure projects.

https://www.gov.uk/government/publications/contracts-for-difference/contract-for-difference
https://www.globalccsinstitute.com/news-media/insights/45q-the-most-progressive-ccs-specific-incentive-globally-is-now-open-for-business/
https://www.globalccsinstitute.com/news-media/insights/45q-the-most-progressive-ccs-specific-incentive-globally-is-now-open-for-business/
https://www.ccsplus.org/
http://www.cleanenergyregulator.gov.au/OSR/ANREU/types-of-emissions-units/australian-carbon-credit-units
https://unfccc.int/process/the-paris-agreement/cooperative-implementation#eq-1
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THE BUSINESS MODEL FOR TRANSPORT AND STORAGE OPERATORS

The business model for transport and storage (T&S) 
operators is relatively simple – they are paid a fee 
to transport and store the carbon dioxide emissions 
captured by their industrial customers. The tariff is 
structured to cover the operator’s investment and 
operating costs and provide a return on capital 
employed.

The fee structure will cover the following elements:

• Connection – which relates to the costs incurred 
by the T&S operator in connecting the emitter to 
the transportation infrastructure. 

• Capacity – which relates to the right the emitter 
has to flow carbon dioxide onto the transport and 
storage system.

• Commodity – which relates to the actual volume 
of carbon dioxide transported and stored on 
behalf of the emitter by the T&S operator.

Since carbon prices are low and demand for low 
carbon products is nascent, the current business 
model for carbon transport and storage is likely to 
require government support. There are three broad 
types of business model, reflecting different market 
conditions and levels of government involvement.

Contractor to the state: This model is suitable when 
market and policy incentives are weak.

Investments and operating costs are predominantly 
financed (or guaranteed) by the government, which 
contracts planning, development and operations to 
state owned or private entities. The contractor holds 
some ‘skin in the game’. 

Phase 1 of Longship/Northern Lights is an example 
of the contractor to the state model. The Norwegian 
government is funding 80% of the investment costs 
and up to 95% of the operational costs for the initial 
transport and storage infrastructure. The Northern 
Lights JV is responsible for developing the market 
further.

Enabled market: This is a hybrid model comprised 
of state intervention in some parts of the market and 
managed competition in other parts. A regulated 
entity - the ‘Market Maker’ - is responsible for 

developing the transport and storage infrastructure 
and is required to take all the carbon dioxide 
captured by the emitters. The Market Maker can 
be a private company although it will be strictly 
regulated.

Porthos/Rotterdam is another enabled market 
approach, with some capital funding from the EU 
and fees to emitters structured in a way that covers 
costs. 

The regulated asset base approach being 
developed by the UK government for carbon 
transport and storage infrastructure, including that 
for net Zero Teesside, is an example of the enabled 
market model. Here, an operator receives a licence 
from the government regulator, which grants it the 
right to charge a regulated price, or fee, to users in 
exchange for delivering and operating the transport 
and storage network. The charge is set by the 
regulator who considers allowable expenses, over 
a set period of time, to ensure costs are necessary 
and reasonable. 

Liberalized market: This model is suitable where 
market and policy incentives are strong and 
private companies develop and manage pipelines 
and storage sites without specific state direction. 
Individual participants are free to decide how their 
business will be structured – whether to pre-invest in 
over-sized transport and storage capacity, and how 
to allocate risk and return. 

This is how CCUS infrastructure is currently being 
developed in the US, for example in the Louisiana 
hub, where the initial storage sites are likely to be 
onshore and lower cost. Transport and storage 
infrastructure development in the US may follow 
the oil and gas industry where hubs emerge on 
the back of infrastructure developed by the private 
sector for CCUS point-to-point projects.

For more information on T&S business 
models see these resources from the 
UK BEIS on CCUS business models, or 

this report from ZEP on business models for 
commercial carbon transportation and storage.

https://www.gov.uk/government/publications/carbon-capture-usage-and-storage-ccus-business-models
https://zeroemissionsplatform.eu/wp-content/uploads/A-Trans-European-CO2-Transportation-Infrastructure-for-CCUS-Opportunities-Challenges-1.pdf
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HOW DO YOU MAKE A CCUS HUB BANKABLE?

There is growing demand from investors for 
opportunities to invest in zero and low carbon 
infrastructure projects, driven by stakeholder 
pressures and ESG criteria. Macquarie Group, the 
world’s largest infrastructure asset manager, is 
investing in the Acorn CCUS hub project in Scotland. 
Private equity firms, such as Starwood Energy 
Ventures, are developing investment vehicles in the 
US (alongside OGCI Climate Investments) tied to 
45Q-related federal tax credits. 

To make CCUS hub projects bankable, two broad 
groups of investment risks need to be addressed in 
detail among the hub partners and government: 

Project risks around technology, construction, 
price and operations, which are common to any 
infrastructure investment. For hubs, the specific risks 
are around volume, leakage and multi-stakeholder 
project development. These will be mitigated over 
time through learning by doing: as more CCUS hubs 
are built, technologies and supply chains mature 

and prices are driven down through competition; 
and hub developers and T&S operators gain more 
project experience.  

Hard-to-reduce risks include revenue risk, relating 
to an insufficiently high carbon price, cross-chain 
risks arising from the interdependency of the CCUS 
value chain, and long-term storage liability risk. 
These require government support to manage 
at present. regulators also need to factor in 
subsurface risks that impact capital, operational and 
performance risks.

For more information on unlocking 
private finance for CCUS investments 
see this report by the GCCSI. The Clean 

Energy Ministerial (CEM), working with public and 
private finance organisations, has developed a 
number of financing principles for CCUS. These 
provide a useful generic framework for 
stimulating the CCUS industry. 

RISKS IN THE CCUS HUB VALUE CHAIN AND HOW THEY CAN BE MITIGATED

Project risks:

Volume risk
A key risk for CCUS hub projects is that the promised 
carbon dioxide does not arrive. This has two 
elements:

• ‘Daily’ volume risk – the risk that volumes delivered 
by the emitter to the T&S operator are lower than 
expected.

• During-life volume risk – for example, the risk that 
at a certain point in time the emitter decides to 
reduce its production capacity and therefore, its 
associated emissions.

Possible contractual solutions to volume risk include:

• A send-or-pay contract – this de-risks the T&S 
operator by guaranteeing their revenues, but 
pushes the risk towards the emitter. It is possible to 
address this through banking or make-up rights, 
as feature in natural gas contracts.

• A pay-as-you-go contract – this is favourable 
for the emitter, but risks lower than expected 
volumes for the T&S operator who will address this 
risk by charging higher tariffs. One solution is to 
stipulate a minimum volume to keep the scheme 
operational.

https://theacornproject.uk/about/
https://www.prnewswire.com/news-releases/starwood-energy-ogci-climate-investments-and-elysian-ventures-launch-new-carbon-capture-project-301034074.html?tc=eml_cleartime
https://www.prnewswire.com/news-releases/starwood-energy-ogci-climate-investments-and-elysian-ventures-launch-new-carbon-capture-project-301034074.html?tc=eml_cleartime
https://www.globalccsinstitute.com/wp-content/uploads/2021/07/Thought-Leadership-Funding-CCS.pdf
https://www.cleanenergyministerial.org/sites/default/files/2020-10/CEM%20CCUS%20Key%20Financing%20Principles%20for%20CCUS%20Final%2015Sept2020.pdf
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Leakage risk
Leakage of carbon dioxide is a small risk during 
operations, taking place along the injection well 
bore or during maintenance, for example. That could 
result in carbon price exposure, depending on the 
regulatory regime.

The contract should address who bears the liability: 
the emitter or the T&S operator, or is it shared? This 
is more complex if it is across state or international 
boundaries.

Impurities risk
This relates to the consequence of impurities in 
the capture stream, like mercury, which can cause 
the pipelines to erode. The contract should addres 
the T&S developer, because they should have 
anticipated this, or the customer – or shared.

Project development risk
This relates to the timing risk on Final Investment 
decision (FId) since multiple parties need to take 
their FIds at the same time for the CCUS hub 
development to proceed. 

On the T&S operator side, the risk can be managed 
by having a portfolio of emitter companies.

For emitters, this risk is more challenging as they 
are generally working with only one T&S company. 
Possible solutions include creating a contractual 
structure where the T&S company guarantees to 
take the carbon dioxide, or taking a direct ownership 
share in the T&S company. 

Hard-to-reduce risks:

Insufficient value on carbon dioxide
A robust policy mechanism that places a sufficient 
value on carbon dioxide is needed to support 
investments in capture facilities that can then pass 
on a share of the benefit to transport and storage 
providers. This may take the form of a carbon tax, 
tax credit, emissions trading scheme, CCS obligation, 
emissions performance standard, or government 
procurement standards. 

In markets where carbon prices exist, these prices 
may not be sufficiently high enough to incentivize 
investment in CCS projects and governments may 
need to introduce additional levels of support, 
through instruments such as a Contract for 
difference.

Interdependency of the CCUS value chain
CCUS projects require the coordination of multiple 
investment decisions in different parts of the CCUS 
value chain, each with long lead times. This creates 
risks associated with relative timing and capacity 
management.

This interdependency continues during the 
operational phase where failure of one element 
of the CCUS value chain may affect the costs and 
revenues of other participants and prevent the value 
chain from performing as a whole.

Government ownership of the transport and 
storage infrastructure, or capital support can help 
mitigate the timing risk. As more emitters connect 
to the network the interdependency risk will be 
reduced. Government may then choose to sell the 
infrastructure to the private sector for a profit.

Hubs are also cooperating with each other to 
provide storage back-up if needed, for example in 
the north Sea region. 

Long term storage liability
Legal and regulatory frameworks may place 
limits on private investors’ exposure to any long-
term storage liabilities. This can be managed by 
transferring these liabilities to the state after a 
specified period post-closure, subject to transparent 
monitoring and acceptable performance of the 
storage facility. Jurisdictions may specify a minimum 
number of years during which operators will have to 
continue post-closure monitoring of a site.

Another way long-term storage liability can be 
managed is through a risk capping mechanism. 
This would allow the private sector operator to take 
responsibility for risks incurred below a cap, whilst 
the government would take responsibility for all 
additional risks above that cap. The value of the cap 
could be a function of the balance of public and 
private equity in the storage operation, with higher 
private equity translating to a higher cap.


